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MosacHuTenbHan 3anuUcKa
Pa60qaﬂ HpOFpaMMa pa3pa60TaHa Ha OCHOBC CJ'IeL[y}OHlI/IX L[OKyMeHTOBZ

1.«3akoH 00 o0pazoBanuu B PO» Ne273-®3, mpunsat 29.12.2012 r. ¢ ©3SMEHEHHUSIMA U TOTIOJTHCHUSMHU.

2. ®enepaibHBIN rocyJapCTBEHHBIN 00pa30BaTeNbHBIN CTAHIAPT OCHOBHOTO 0011ero o0pa3oBaHus,
YTBEpKIEHHBIN prka3zoM MunoOpHayku PO Nel1897 ot 17 nexadps 2010 roga, B penakunu ot 31.12.2015 Ne
1577)

3. @enepanpHyr0 pabodyro MporpamMmy 1o yaeOHOMY mpeaMeTy «MaTeMaTuka. ...».

4. [TomoxeHne 0 pabOYMX MporpaMMax y4eOHBIX MIPEIMETOB, YIEOHBIX KypCOB (B TOM YHCIIC BHEYPOUHOU
JIeSITeTPHOCTH), YIeOHBIX MoAyiel B coorBeTcTBHH ¢ TpeboBaHussME DOIT n ®I'OC HawampHOTO 001IIETO,
OCHOBHOTO OOIIETO U CPEIHET0 00IIero oopa3oBaHus

5. O6pazosatenbHas nporpamma COO MOY Tertrorickoii cpenHeit mkoms! Ha 2023- 2024 yueOGHbIi rog.
6.Yueonsrit mian MOY Tertronickoit cpenueit mkomsl Ha 2023 — 2024 y4eOHbIit ro/1.

7IIporpammel 0011I€00pa30BaTEIbHBIX YUpekKAeHUN. Anredpa u Havana ananmsa 10 — 11 kmaccer
/ [coctaButenb: T.A. Bypmuctposa].M.: [IpocBemienue, 20018.

Henn o0yyenust MaTeMaTHKe:

*OBJIaJICHHUC CHCTEMOM MaTeMaTUYECKHUX 3HAHUU U yMeHI/If/'I, HGO6X0,Z[I/IMBIX JUIA IPUMEHEHUS B
npaKTqucxoﬁ ACATCIIBHOCTH, U3YUYCHUA CMCIKHBIX OTUCHUIIIINH, IIPOJOJIKCHUA O6pa30BaHI/I$I;

*HHTEIUIEKTyaJIbHOE pa3BUTHE, HOPMUPOBAHUE KAYECTB IMYHOCTH, HEOOXOIUMBIX YEIOBEKY IS
HOJIHOL[GHHOﬁ JKU3HU B COBPEMCHHOM O6H1€CTBC, CBOMCTBEHHBIX MaTeMaTHYCCKOM JACATCIIbHOCTU:
SCHOCTb U TOYHOCTb MBICIIH, KPUTUYHOCTb MBIIIJICHUS, HHTYHLHKS, IOTHYECKOE MBILUICHUE, SIEMEHTHI
ANTOPAUTMHUYECKON KYJIbTYPBI, IPOCTPAHCTBEHHBIE MPEJCTABICHHUS, CIOCOOHOCTH K IPEOJIOJICHUI0
TPYIHOCTEH;

*(hopMUpPOBAHHUE MPEICTABICHUH 00 HIIEAX U METOJaX MaTEeMaTUKN KaK YHHUBEPCAILHOTO SI3bIKa HAYKHU H
TEXHUKH, CPEICTBA MOACIUPOBAHUS SIBJICHUI U MPOLIECCOB;

*BOCIUTAHHE KYJIBTYPHI THYHOCTH, OTHOIICHHUS K MaTEMaTHKE KaK K 4YacTH 00IIe4eTI0BEYEeCKOi
KYJIBTYPBI, UTParoLeil 0coOyro pojb B 00IIECTBEHHOM Pa3BUTHH

3agauun H3YYCHUSI MATCMATUHKU:

*CHCTEMAaTHU3UPOBATh CBEJIEHUS O YHCIaX; IOMOTaTh OOYyYarOIIMMCSIBU3YUYE€HHUE HOBBIX BHIOB YHCIOBBIX
BBIpKEHUN U (POPMYJI; COBEPIIEHCTBOBATh NPAKTUUECKHE HABBIKA W BBIYHCIUTENBHYIO KYJIBTYDY,
pacuIupsiTh ¥ COBEPIICHCTBOBATH aliTeOpandecKuil ammapat, chOpMUPOBaHHBI B OCHOBHOM IIIKOJIE, U
€ro NPUMEHEHHUE K PEIICHUI0 MATEMATHYECKUX U HEMATEMAaTUYECKUX 33]1a4;

*paCHIMPUTh U CUCTEMATHU3UPOBATh OOIIKE CBEACHUS O (YHKITHIX, MIOMOJHEHHE KJIacca N3y4aeMbIX
(YHKITUA, WILTIOCTPAIUS IMUPOTHI IPUMEHEHU PYHKINH 171 OMMCAHUS U U3yYEHUS PeabHBIX
3aBHCHUMOCTEI;

¢ [IOMOraTb 06y‘laIOI]_II/IMC$I OBJIaACBATb U3YUYCHUCM CBOIICTB OPOCTPAHCTBCHHBIX TCJI, q)OpMI/IpOBaTL
YMCHUA IPUMECHATD MMOJIYYCHHBIC 3HAHUA IJId PCHICHUA IPAKTUYCCKUX 3a4a4,

*COBCPUHICHCTBOBATL HMHTCIUICKTYAJIbHBIC U PCUCBBIC YMCHUS ITYTEM 0601".':1H_ICHI/I$I MATEMATHYCCKOT'O
SA3BIKA, pa3BUTHUA JIOTHYCCKOI'O MBIIIJICHUS

¢ [IOMOraTb 06y‘IaIOIJ.IPIMCH B 3HAKOMCTBC C OCHOBHBIMH HJACAMHU U METOAAMHU MAaTEMATHYCCKOI'O
aHaJInu3a.

MecTto npeamMera B 0azucHOM y'l66HOM IJiaHe



YueOHsIid mpeaMer «MaTeMaTHKa» OTHOCUTCS K IPeIMETHOM oOmactn «MaTtemaTtnka 1 HHGOpMAaTHKA.
CornachHo yueOHomy ttany MOY Terromickoit CII B 2023-2024 yueOHOM roAy Ha U3YUYCHUE
MateMatukd B 11 knacce otBoautcs 204 rooBBIX 4acoOB U3 pacdeTa 6 4acoB B HEACIIO, B TOM YHcIe 9
KOHTPOJIBHBIX padoT.

Conep:xaHue Kypca MaTeMaTHKH

° I[aHHBIﬁ KypcC NpeaACTaBJIC€H ABYMS MOAYJISIMU: anre6pa 1 Hadyajla MaTEMaTH4YCCKOI'O aHaJIu3a,
TreoMCTpus.

*Monyns 1. AnreOpa u Hadara MaTeMaTHIECKOTO aHAITN3A.

* 1. TpuronomeTpuueckue GyHKINH.

OO6nacTh onpeaeneHnss 1 MHOXKECTBO 3HAUEHUH TPUTOHOMETpHUYEeCKUX (PpyHKIMHA. YETHOCTH, HEUETHOCTS,
NEPUOJUYHOCTh TPUTOHOMETPHUECKUX QyHKIMA. CBoicTBa QyHKIMK Y= cosXx U e€ rpaduk. CBolicTBa
¢byakmun y = sin X u e€ rpaduk. CBoiicTBa hyHKINH y = tg X e€ rpaduk . ObpaTHBIE
TPUTOHOMETPUYECKUE (DYHKIINH.

* 2.Ilpon3BonHas U €€ reOMETPUIECKHUI CMBICTI.

[IponsBognas. [IponszBognas crenennoit Gpynkuuu. [Ipasuna quddepenmmponanus. [IponszBoanbie
HEKOTOPBIX AJIEMEHTApHBIX (PyHKIMIA. ['eoMeTpruecKuii CMBICI IPOU3BOIHOM.

* 4 IlpuMeHeHVe TPON3BOAHOMN K UCCIIETOBAHUIO (DYHKITHH.

Bospacranne u yosiBanue QyHkuuid. DkcTpeMyMbl GyHKIwH. [[pruMeHeHe Mpon3BOAHON K TOCTPOSHUIO
rpadukoB ¢pyHkuuii. Hanbonbiiee 1 Hanmenbliee 3HaueHne GyHKIUH. Beimykinocts rpaduka pyHKIum,
TOYKH TIeperuoa.

* 5.Muterpain.

IlepBooOpa3znas. [IpaBuna Beraucienus nepBooOpasHbiX. [lomans KpruBOMMHEHHON Tpaneuy 1
UHTerpaj. Belunciaenue uHTerpanoB. Beruncnenue miomanei ¢ noMoulso uaterpaion. [Ipumenenue
MIPOM3BOAHOMN U MHTETpalla K PEIIeHUIO IPaKTHUECKUX 3a/1a4.

* 6.KomOuHaTOpHKa.

[Ipasuino nmpousseneHus. llepecranoBku. [lepemerienns. Couetanus U ux cpoiictsa. buaom HeroToHa.
* 7.07€MeHThI TEOPHH BEPOATHOCTEMN
CoOpitusi. KomOunauus coosrruii. [IpoTuBononoxseie coobiTus. BepostHocTs coObITHs. CroXeHUEe
BeposiTHOCTel. HezaBucuMble cOOBITHS. Y MHOKEHUE BeposiTHOCTEeH. CTaTUCTHYECKasi BEPOSATHOCTD.

8. CratncTrka
Crnyuaiinble BenuuuHbl. LleHTpanbHble TeHneHmn. Mepsl pa3opoca.

* 9 UtoroBoe OBTOpPEHUE.

. Mopyns 2. 'eomeTrpust
* 1.Humuaap. Konyc u map..

Ionsrre mumuuapa. [Inomane noBepxHocTn nunuHApa. [lorsatue konyca. Ilnomans nosepxHoctn
KoHyca. Yceu€HHbIi Konyc. Cdepa u map. Bzaumnoe pacnonoxenue chepsl u miockoctu. KacarensHas
iockocTH K cdepe. [Inomans chepsl. Bzanmuoe pacnonoxkenue chepsl u npsimoit. Chepa BrivicaHHas B
LITMHIPUYECKYI0 TOBepXHOCTh. Cdepa BlMCaHHas B KOHUYECKYIO TOBEpXHOCTh. CedeHust
HUTAHAPUYECKON moBepXxHOCTH. CedeHns KOHUYECKOM MOBEPXHOCTH.

*2.00BEMBI TeI .

[Honsatue 006béMa. O0bEM NpsIMOYTOIBHOrO Napamenenumneaa. O6bpéM npsmoi npusmbl. O0bEM
HWIAHAPa. Berauciienne 00bEMOB TeJ ¢ TOMOIIIBIO HHTETpasioB. O0bEM HAKIOHHOM MTpU3Mbl. O0BEM
nupamuiel. O0b6EM KoHyca. O0bEM mapa. OOBEM IApOBOT0 CErMEHTa, MAPOBOI0 CJI0S M LIAPOBOTO
cexropa. [Tnomanp chepsl.

*3.BeKTOpHI B IPOCTPaHCTBE.



ITonsartue BekTopa. PaBeHCTBO BeKTOPOB. ClOXKEHHE U BEHIYUTAHUE BEKTOPOB, CyMMa HECKOIBKUX
BEKTOPOB. YMHOXEHHUE BEKTOpa Ha uucio. Komrutanapusie BekTophl. [Ipapuiio mapamieienumnena.
Pasnoxxenne BekTopa 1mo TpéM HEKOMIUIOHAPHBIM BEKTOPaM.

*4 MeToz KOOpMHAT B IPOCTPAHCTBE. J{BIKEHUS.

[IpssmoyTonbHas cucTeMa KOOpAWHAT B mpocTpancTBe. KoopauHaTe! BekTopa. CBSI3b MEXKITY
KOOpAMHATAMH BEKTOpa U KoopAnHaTaMu Touek. [IpocTeiimie 3amaun B KoopAHHATaX. Y paBHEHNE
chepsl. Yroa Mexay Bektopamu. CKalsipHOE IPOHU3BECHNE BEKTOPOB. BEIUUCIeHNE YTTIOB MEXKIY
MIPSIMBIMU | TDIOCKOCTSIMH. Y paBHEHUE 1m1ockocTH. LlenTpanpaas cummetpusi. OceBasi CHMMETPHSI.
3epkanbHas cummerpust. [lapamnensheiii nepenoc. [Ipeodpa3zoBanue momo0us.

* 5.3aKIIIOYNTENTFHOE IOBTOPEHHUE TP MOATOTOBKE K UTOTOBOM aTTECTAIMH MO0 TEOMETPHH.

IInanmpyemsble pe3yJbTaThbl H3y4YeHHs Y4eOHOI0 peAMeTa.
JIn4HOCTHBIE pe3yIbTaThl 00yUYeHHUs:

— IaTPUOTUIECKOE BOCIIUTAHHUE
— MPOSBJICHUE UHTEpeCca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON MaTeMaTn4ecKoi HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKESHHUAM POCCUICKUX yUEHBIX-MaTEMATHKOB
— 3CTETUYECKOE BOCIIUTAHHE — BOCIIPHUATHE CTETHIECKAX KA9eCTB MAaTEeMaTHKH, €€ TApMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH (OCHOBHBIC HANpPaBJICHHUS BOCITUTATEIILHON
nesitenbHocTH Ned);

— IIEHHOCTH HAyYHOTO MO3HaHUA — (OPMHUPOBAHHE U PA3BUTHE TIO3HABATEIHHBIX MOTHUBOB,
HanpaBJICHHBIX Ha MOJTyYeHUE HOBBIX 3HAHHUN TI0 MaTeMaTHKe HEOOXOAUMBIX Ui OOBSICHEHUS
HaOJIF01aeMBIX TIPOLIECCOB H SIBIICHUI
; — KOJIOTHYECKOE BOCTIUTAHUE
— OpHEHTAIUs Ha IPUMEHEHUE MaTeMaTHIECKUX 3HAHUHN /ISl peIleHHs B 00J1aCTH OKPY KaIOIIeH CpeIbl,
TIOBBIIICHHE YPOBHS SKOJIOTHUECKON KYIbTYPHI
— (opMHpOBaHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO HayKH; OPMUPOBAHHE
OCHOB CaMOBOCIIUTAaHUS B IPOIIECCE BBITIOIHEHHSI Pa0OT pa3HOT'0 YPOBHS CII0KHOCTH;

— pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH, MHTYHIINH, HABHIKOB CAMOCTOSTENILHON JIESITEIBbHOCTH; —
(hopMupoBaHue TpeOOBATETLHOCTH K TIOCTPOSHHUIO CBOMX BHICKA3bIBAHUN U OMTPOBEPIKEHUIO
HEKOPPEKTHBIX BHICKA3BIBAHUM, YMEHHE OTIHYATh TUTIOTE3Y OT (PaKTa;

— BOCHIIUTaHWE aTPUOTU3MA, TOPAOCTH 32 CBOIO PovHy Ha mpuMepe KU3HU U AeITeIbHOCTH
OTEYECTBEHHBIX YUEHBIX — MATEMaTHKOB; — pa3BUTHE TOTOBHOCTH K CAMOOOPa30BaHUIO Ha TPOTSHKEHUH
BCel J)KM3HM KaK YCIOBHUIO YCIIEITHOTO JTOCTHXKEHHSI IOCTABIIEHHBIX IIeJIei B BEIOpaHHOH cdepe
JeSITeTbHOCTH;

— pa3BUTHE CITIOCOOHOCTH U TOTOBHOCTH COTPYJHHYATh M BECTH IUAJIOT C APYTUMH JIFOIbMH B IPOIIECCE
COBMECTHOM JIESTENFHOCTH; — PA3BUTHE aHATMTHYECKUX CITOCOOHOCTEH W MHTYUIIHMH (B XO/1e
HaOJFO/IeHNs 32 TIOBEICHUEM DKCIIOHCHIIUATTBHBIX 3aBUCHMOCTEH );

— paciupeHune MpeACTaBICHHH 0 B3aMHO O0PaTHBIX JIEHCTBUSIX; — Pa3BUTHE BEIYUCIIUTEIBHOM,
ANTOPUTMUYECKON U TpaQuecKOi KYIbTYPBI;

— OCO3HaHHBIN BBIOOP OyayIIel MpodecCHr U BO3MOXHOCTEH pealin3aliii COOCTBEHHBIX )KU3HEHHBIX
TUTaHOB; OTHOIICHHUE K MPOPECCHOHANBHOMN IEATEILHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOLICHAIIMOHATILHBIX POOIIEM;

— UHTETPUPOBAHUE B JIMYHBIHA OIBIT HOBOA,,B TOM YHCJIE CAMOCTOSTEIBHO MTOTyYeHHOW HH(POPMAITHH.

MeTal’lpe}IMeTHBle pPeE3yJabTaThl 06yqemm:
— YMCHHUEC CaMOCTOATCIIbHO OMPEACIIATH LIS CBOCTO 06y‘{€HI/I$I, CTaBHUThb U (l)OpMyJ'II/IpOBaTL JJIsL cebs

HOBBIC 3a/1a4U B yqé6e U NI03HAaBaTEJILHOU JACATCIIBHOCTH, pa3BUBAaTbh MOTHUBLI 1 UHTCPECHI cBOEH
MMO3HABATEJIbHOMN JEATEILHOCTH;



— YMEHHE CaMOCTOATENBHO INIAHUPOBATh MyTH JOCTH)KEHHUS IIENIeH, B TOM YHUCIIE aIbTEPHATUBHEIE,
OCO3HAHHO BBIOMpaTh Haubosee 3 PEeKTUBHBIE CIIOCOOBI pelieHUs y4eOHBIX U TIO3HABATENbHBIX 3a/1a4;
— pa3BUTHE YMEHHM CaMOCTOSITETIFHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH IEUCTBUS B
nporecce 0000IIeHus], CUCTEMaTU3aH U PaCIINPEHHs 3HAHUH, TOTyYEHHBIX B OCHOBHOM LIKOJIE;

— (opMHpOBaHNE YMEHHUI CAMOCTOSTEIBHO OCYIIECTBIS T, KOHTPOIUPOBATh U KOPPEKTUPOBATH CBOIO
JIeATENBHOCTD IIPH BBITIOJTHEHUH 3aJaHHMN;

— OBJIaJICHHE YCTHBIM U MUCbMEHHBIM MaTEMaTHYECKUM SI3BIKOM, IPUMEHUMBIM PU U3yUEHUU
MIPEIMETOB €CTECTBEHHO-MAaTEMaTHYECKOTO IUKJIA;

— (opMHUpOBaHNE YMEHHUH SICHO M TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS KaK YCTHO, TAK U IMCbMEHHO,
TPaMOTHO HOJIb3YSICh A3bIKOM MaTEMATHKH; — YCBOCHNUE YHUBEPCAIbHBIX MHO)KECTBEHHBIX MMOHATHIH,

HNPUMEHHUMBIX [UIS CO3JaHMs MOZETIEH Pa3INyuHbIX SBICHUI IPUPOIbI, OOIIECTBEHHBIX SABICHUH;

— pa3BUTHE JOIMIECKOTO MBILIICHHUS U HCCIIEA0BATENbCKUX YMEHUH; YMEHUI 000CHOBBIBATH CBOU
BBIBOZIBI, (POPMYJIMPOBATh OTPULIAHHS BEICKA3bIBAaHUMN, IPOBOJUTD JOKA3aTEIbHbBIE PACCYKACHUS,;

— pa3BUTHE CIOCOOHOCTEH K CAaMOCTOATEIIbHOMY [TOUCKY METOAOB PEILICHUS NPAKTHUECKUX U
TIPUKJIAHBIX 3a/1a4, TPUMEHSS U3yUYE€HHBIE METOIBL;

— pa3BUTHE KPUTUIHOCTH MBIIUIEHHUS B IIPOLIECCE OLICHKU M HHTEPIPETALUN HHPOPMALIIH, TI0ITy9aeMOi

U3 Pa3IUYHBIX HCTOUYHUKOB;

— OCO3HaHHUE B3aUMOCBS3M MaTEMaTHKHU CO BCEMHU MIpeIMETaMH €CTECTBEHHO-HAyYHOTO U
TYMaHUTapHOTO LIUKJIOB; — YMEHHE NPOIYKTHBHO OOIIATHCS U B3aMMOJEHCTBOBATh B IIPOLIECCE
COBMECTHOM JIeATEbHOCTH, YUYUTHIBATh TO3UIMH APYTHX YYACTHUKOB JESTEIBLHOCTH, () (HEKTHBHO
paspemiaTh KOHQIUKTHL,

— YMEHHE UCTIOJIb30BaTh CPeICTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKATHBHBIX TexHonorui (MKT) B
PELICHUN TIOCTABJICHHBIX 3a7a4 ¢ COOJII0JeHHEM HOPM HH(POPMALIMOHHON 0€30I1acCHOCTH, IPABOBBIX U
THUYECKUX HOPM;

— HCCJIEJOBAHNE PEAIbHBIX ABICHUH U MPOLIECCOB, MPOTEKAOIIUX MO 3aKOHAM TI0Ka3aTeIbHON
3aBUCHMOCTH, C TIOMOIIbIO CBOMCTB MOKa3aTeNbHON (PyHKIMN

; — pacIIMpeHNe BEIYUCIUTENBHOTO anapara 3a C4€T IPUMEHEHHS CBOUCTB Jorapu(mMoB (3ameHa
BBIUMCIICHUH TIPOM3BECHHS U YaCTHOT'O CTEeTIeHEN Ha BBIUMCIICHUS CYMM U pa3HOCTeN MoKa3aTesneit
cTerneHei);

— 00y4YeHHE MOJICIMPOBAHUIO PEANBHBIX MPOIECCOB, MPOTEKAIOMINX M0 3aKOHAM 3KCTIOHCHIIHATBHOM
3aBHCUMOCTH, ¥ UCCIICIOBAHUIO CO3JaHHBIX MOJIENIEH ¢ IOMOIIBIO anmnapara JorapupMHUpOBaHus;

— pa3BUTHE YMEHHI CAaMOCTOSITEIHHO ONPENEIATh LIEIH ASSITETFHOCTH 110 YCBOSCHHIO U TPUMEHEHHUIO
3HAHWUH TPUTOHOMETPHH KaK MAaTEMaTHYECKON MOJAENHN peaIbHOM NEHCTBUTEIBHOCTH;

— 3HaKOMCTBO ¢ MaTeMaTUYECKUM TOJKOBaHHEM MOHSTUS EPUOIUIHOCTH, UMEIOIIETO BaXKHOE
MHUPOBO33PEHUECKOE 3HAUECHIE;

— 3HAKOMCTBO C (PU3UYECKUMU SBJICHUSMH, ONMCHIBAEMBIMH C TIOMOIIBIO TPUTOHOMETPHYECKHX
YpaBHEHUH; — YMEHHUE IPUMEHSTH alreOpandecKiue MeTOIbl B PEIIEHUH T€OMETPUUYECKUX 3a1a4;

— YMEHHe UHTEPIPETUPOBATh PEHICHUS] HEKOTOPBIX alnreOpandeckux 3ajad reOMeTpPUIECKUMH
o0pa3aMu; — yMEeHHUE Paclio3HaBaTh HA YEPTEKAX, MOACISIX M B PEATbHOM MHpPE FeOMeTpHUYeCcKre (GUTyph
U Tena (MHOTOTPaHHHUKH), IPUMEHSTh UX CBOMCTBA IIPY MOJEIMPOBAHUN B €CTECTBEHHO-HAYYHBIX
00nacTix;

— YMEHHE MOJIENINPOBATh PEATbHBIE CUTYallHH, UCCIEN0BATh IPOCTPAHCTBEHHBIE MOJEIIH,
WHTEPIPETUPOBATH MOITYYESHHBIN pe3ybTarT.

IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

K xoH1y o0yuenus B 11 kinacce oOyyaronuiics HOIyduT CIeIyIOIINE IPeIMETHBIEPE3YIbTaThI:

Yucia 1 BEIYHCIEHAS:

ONEPUPOBAThH MOHITUSIMU: HATYPAIbHOE, IIEJI0€ YUCIIO, UCIIONIb30BaTh MPU3HAKU JEIUMOCTH LEIbIX
YHUCe, Pa3IoKEHUE YUCIIa HA IPOCThIE MHOXKUTEINHU IS PEIICHUS 3a]a4; ONIEPUPOBATH OHATUEM:
CTEIEHb C PaIlMOHAIILHBIM ITOKa3aTelIeM;

OTIepPUPOBATH MOHATUSIMH: JIOTapH(M YUCIIA, IECITUIHBIC U HATYPaIbHbIE JTOTapU(MBL.



YpaBHeHNs M HepaBeHCTBA:

MIPUMEHSATH CBOWCTBA CTETIEHH /ISl MpeoOpa30BaHUs BBIPAKESHHA, OTIEPHUPOBATHITIOHITHIMHU:
MOKa3aTelIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC TUITHI MOKA3aTENbHBIX YPABHCHUN U
HEPaBEHCTB;

BBITIOHSTH TPe0o0pa3oBaHMs BRIPAXKEHUH, CONEPIKAIINX JOTapu(MBI, ONIEPUPOBATHITOHATHASIMHU:
norapu()MUYECKOe ypaBHCHHE M HEPAaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI JIOTAPUPMHUUICSCKUX
ypaBHEHUM U HEPABCHCTB;

HAXOAWTD PEIICHUS POCTEUIIIIX TPUTOHOMETPUIECKIX HEPABEHCTB;

OTIEpUPOBATH MOHATHIMHE: CHCTEMA TMHEHHBIX ypaBHEHHH U €€ pelIeHne, UCII0Ib30BaTh CHCTEMY
JMUHEHHBIX YpaBHEHUH JIJISl peIICHUS IPAKTUUECKUX 33]1a4;

HAXOIWTDH PEIICHHsI MPOCTEHIIINX CHUCTEM B COBOKYITHOCTEH pallMOHAIbHBIXYPAaBHEHUI I HEPABEHCTB;
MOJIEJIMPOBATh PealibHbIC CUTYAIINH Ha S3bIKE alTeOphl, COCTABIISATH BRIPAKEHUS, YPABHEHHUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIEAOBATH MOCTPOSCHHBIC MOJIENIU C UCIIOJIB30BAHHEM
amnmapara ajareopsl.

DyHknuy 1 rpaguku:

OTIepHUPOBATH MOHATUIMHU: TIEpHOANYEcKas GYHKIHUS, TPOMEKYTKA MOHOTOHHOCTH ()YHKIHH, TOUKH
IKCTpeMyMa (QyHKIMHU, HauOOoJIbIIee U HAaNMEHbILee 3HaYCHUS (DYHKIIUH Ha IPOMEKYTKE, HCIOIb30BaTh
WX JUIS UCCIIeIOBaHUs (DyHKIINH, 33JaHHOMN rpaduKoM;

OMepUpoBaTh MOHATHAMHU: TpadUKH  TOKA3aTeNbHOW, JorapupMHUIECKOH 1
TPUTOHOMETPUUECKUX (QYHKIHUH, N300paxaTh NX Ha KOOPJAUHATHON MJIOCKOCTH HUCTIONB30BaTh IS
pEIICHUs ypaBHEHUI H HEPABEHCTB;

n300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TpauKH JUHEHHBIX YPaBHEHHMH M HCIOIb30BaTh UX
JUISL pEILEHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUI;

WCIIOJIb30BaTh Irpaguku (PyHKUUH UIs UCCIIeIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH U3 APYTHX YUEOHBIX
JTVCLIUTLIIAH.

Hauyana maTemaTnueckoro aHajamu3a:

OIEPUPOBATh MOHATHSIMH: HEIIPEPhIBHAS (DYHKITUS, TPOU3BOIHAS (PYHKIIUH, HCIIOJIb30BATh
TEOMETPUYCCKUI U (PU3MUYCSCKUI CMBICI IPOU3BOIHOM ISl PEIICHUS 3a]1a4;

HAXOAWThH MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKITUI, BEIYUCIISITH TPOU3BOAHBIE CYMMBI, TPOU3BECHIS,
YaCTHOTO (PYHKIIWH;

WCIIOJb30BaTh MPOU3BOAHYIO JUISI MCCICAOBAaHUS (YHKIMH HAa MOHOTOHHOCTBU DKCTPEMYMBEI,
MIPUMEHSATH PE3yIbTAThI UCCIEAOBAHUS K TIOCTPOCHHIO IpaUKOB;

WCIIOJIb30BaTh  MPOU3BOJIHYIO JUISI  HAXOXACHHMS HAWIYYIIEro  PELICHUs B MPUKIAIHBIX, B TOM
YHUCJIE COIUATHHO-PKOHOMHYECKHX, 3a/1a4ax;

OTIepUPOBATh MOHATUAMU: IEPBOOOPa3Has U MHTErPaJl, IOHUMATh FTEOMETPUYCCKUIH (QU3MUECKUN CMBICIT
UHTErpana;

HaXOJWTh TEPBOOOpA3HBIE 3JIEMEHTApHBIX (YHKIHMHA, BBIYUCIATH HHTErpai 1o popmyne HeroTroHa—
JleiiOuua;

pelIaTs NpUKIaIHbIE 33/1a49H, B TOM YHCIIE COIMATEHO-9KOHOMUYECKOTO HPUZNIECKOT0 XapaKTepa,
CpeACTBaMU MaTEMaTUUECKOrO aHaJIU3a;

CtpouTh ¥ U300paxaTh CXeMaTHYECKH rpa(uK KBaJApaTHUHBIX (PYHKIIUH,0MHUCHIBATH CBOWCTBA
KBaJ[paTHYHBIX QYHKIUH MO X rpaduKam.

PacrioznaBaTh KBaipaTHUHYO QPYHKIUIO 10 (YOpMYIIe, MPUBOINUTH IPUMEPHIKBAAPATHYHBIX (PYHKIIUH 13
peaIbHOM KU3HU, PUIUKH, TEOMETPHH.

UwucioBbIe MOCIETOBATEIHFHOCTH U MPOTPECCUH

PacriozHaBaTh apupMETHUECKYIO U TEOMETPUIECKYIO TIPOTPECCHH TPU PA3HBIXCIIOCO0AX 3aaHMs.
BrINOTHATE BEIYKCIICHUS C HCITONIE30BaHUEM (hOpMYIT N-TO YieHa apu(hMETHISCKONN TreOMETPHIECKOM
MIPOTPECCH, CYMMBI IIEPBBIX N YICHOB.

N300paxath WieHbI TOCIEIOBATEIPHOCTH TOYKAMU Ha KOOPIUHATHOH IIJIOCKOCTH.

Pemate 3amaym, cBsi3aHHBIE C YUCIOBBIMHU IOCIEAOBATEIBLHOCTSIMU, B TOM YHUCIE3aJauu U3 pealbHOU
YKU3HU (C UCTIOIb30BaHNEM KAIBKYJIATOPA, ITU(POBBIX TEXHOJIOTHH).

K kon1y 00y4yenns B 11 kiacce o0y4aromuics HAyIuTCS:



OTIEpUPOBATH MOHATHIMHU: HWIHHIPHYECKAsi TOBEPXHOCTD, 00Pa3yIONINe MUINHIPHIECKON TOBEPXHOCTH,
UITHHJIP, KOHWYIECKast IOBEPXHOCTh, 00pa3yrolre KOHNIEeCKOH MOBEPXHOCTH, KOHYC, chepruaecKkas
MTOBEPXHOCTH;
pacro3HaBath Teja BpaieHus (IUINHAP, KOHYC, cepa U MIap );00bSICHATh CIIOCOOBI ITOJTyYEHUS TEI
BpaIlleHUS;
KJIACCH(UIIMPOBATH B3aNMHOE PACTIOJIOXKeHHE CEephl U TUIOCKOCTH; OTIEPUPOBATh MOHATHSIMU: IAPOBOH
CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMeHTa, IapOBON CIIOH, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS,IIAPOBOM CEKTOD;
BBIYHCISITh 0OBEMBI U IUIOIAIA TIOBEPXHOCTEN TeIl BPAIIEHHUs, TEOMETPHUECKUXTEN C IPUMEHEHHEM
hopmyur;
OTepUPOBATh MOHATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B chepy W ONMUCAHHBIHOKOJIO cepsl, chepa,
BITMCaHHAsi B MHOTOTPAHHUK WJIH TEJIO BPAICHHS,
BBIUUCIISITH COOTHOIICHHSI MEXKAY IUIONIAIIMUA TTOBEPXHOCTEH M 00BEMaMHUIIOAO0HBIX TEIT;
n300paxkaTh U3ydaeMbie (PUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
BBITIOHSTH (BRIHOCHBIE) IIOCKHAE YEPTEIKH M3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QHUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHS TEJ BPAIICHUS;
U3BJIEKaTh, WHTEPIPETUPOBATH W NpeoOpa3oBbIBaTh  HMH(OPMAIUIOO MPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax M PUCYHKAX;
OTIEpUPOBATH MMOHITHEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH ﬂCﬁCTBHﬂ CJIOKCHUA BEKTOPOB, BEIYUTAHHA BEKTOPOB U YMHOKCHHA BEKTOPA HA YUCIIO,
00BSACHSTH, KAKUMH CBOMCTBAMHU OHHU 00JIaJIAI0T;
MIPUMEHSTH PABUIIO TTApaJUIeIIeTIHIIC A,
OIIEpUPOBATH MOHATHAMMU: JEKAPTOBBI KOOPANHATEI B IPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA, PAaBEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEXIy BEKTOPAMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB,
KOJUTHHEApHBIC U KOMIIaHAPHBIE BEKTOPHI,
HAXOJWTH CYMMY BEKTOPOB U MIPOM3BEACHNE BEKTOPA HA YUCIIO, YTOIl MEXKY BEKTOPAMH, CKAIIPHOE
IMPOU3BCACHUC, PACKIIAJIbIBATEL BEKTOP IO ABYM HECKOJUIMHCAPHBIM BCKTOPAM;
3aJ1aBaTh IJIOCKOCTh YPAaBHCHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
MIPUMEHATH TeOMeTpUIecKre (DaKThI U PEIISHUS CTEPEOMETPUIECKIX 3aad, IPEAIOIararoIInX
HECKOJIBKO IIaroB PEIICHHs, €CJIM YCIIOBHS NMPHUMEHEHHUs 33aJaHbIB BHOW (opMe;
pelIaTh IPOCTEUIIINE FEOMETPUICCKHUE 3a/1a4K Ha TIPUMEHEHUE BEKTOPHO- KOOPJMHATHOTO METO/Ia;
pelaTs 3a/1a4M Ha JOKa3aTeECTBO MATEMAaTHIECKUX OTHOIICHUH W HaXOX/ICHAET €OMETPUIECKIX
BEJIMYWH 110 00pa3iaM WiIH ajJropuTMaM, MPUMEHSS W3BECTHBIEMETOIBI TTPH PEIISHUH CTaHIaPTHBIX
MaTeMaTUYECKUX 3a7ay;
MPUMEHSATH MPOCTEUIIIHE MPOTrPpaMMHBIE CPEICTBA U DIIEKTPOHHO- KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH
PEIIeHNH CTEPEOMETPUIECKHX 3a/1a4;
MIPUBOIUTH MIPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B IMIPUPOJIE U KU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE;
MIPUMEHATH TOJyUYeHHbBIE 3HAHHUS HA MPAKTHUKE: aHAIM3UPOBATh PealbHbIE CUTYAIH U IPUMEHSTh
W3yUYCHHBIE TIOHATHS B TIPOIIECCE MMOUCKA PEIICHHUs] MAaTEeMaTHYECKH C(HOPMYITUPOBAHHOM MTPOOIEMBIL,
MOJICJIMPOBATh PeaIbHbIC CUTYallMMHA A3bIKE TEOMETPHH, UCCIICIOBATh TOCTPOSHHBIEC MOJICIIU C
WCTIOJIb30BaHHEM I'€OMETPUIECKIX TTOHATUH 1 TEOpEM, arrapara anreOpsl, periath MPaKTHIECKUe
3a/1a4¥, CBS3aHHbIE C HAXOXKICHHEM T€OMETPUIECKIX BEJTNIHH.

TemaTudeckoe NJIAHUPOBaAHHE.

Neri/mm Tema KomnmuecTtBo KommuecTBo
9acoB KOHTPOIIBHBIX padoT

1 Tpuronomerpuueckue GyHKINH. 20 1

2 [IponsBoanast v €€ reOMeTPUYECKUI CMBICIT.. 20 1

3 [Ipumenenne mpou3BOTHON K MCCIIEIOBAHUIO 18 1

¢byHKLUil..

4 WuTrerpa.. 17 1

5 KomOunaropuxa.. 13 1

6 DJIIEMEHTHI TCOPHH BEPOSITHOCTEH. 13 1

7 CrarucTuka. 9




8 Hroroeoe noBTOpEHUE. 18
9 Hunusap. Konyc u map.. 16
10 OO0BEMBI TN 17
11 BekTopsl B IpOCTpaHCTRBE. 6

12 MeTtoa KOOpIMHAT B IPOCTpaHCTBE. [[BIKeHNS. 15
13 3aKII0UNTENBHOE TOBTOPEHNE IIPU OATOTOBKE K 16

UTOTOBOM aTTeCTallUH MO TEOMETPHUH.
14 HUroro 204
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