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Tun nporpaMMbl  porpaMma 3J€KTUBHOTO Kypca 1o matemaTtuke B 11 kimacce
Cratyc nporpaMMel: pabodasi mporpamma 3JeKTUBHOTO Kypca.
O6beM yuebHOro BpeMeHH: 34 yaca.
dopma 00yUYeHHs: OYHasl.
Pexxum 3anaTuii: 1 yac B Hegemto
DOopMBI KOHTPOJIS: TEKYIIHN KOHTPOJIb (MTOTOBBIN TECT).
HosicHuTeIbHAA 3aNIMCKA

PabGouass mporpamma 5JIEKTUBHOTO Kypca COCTaBJI€Ha Ha OCHOBAaHUU
CIEAYIOIINX HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB:

1. ®enepanbubiil 3akoH Ne 273 o1 29.12.2012 «O6 oOpazoBaHuu B

Poccuiickon denepanum».

2. ®denepanbHbIi FOCYJapCTBEHHBIM 00pa30BATENbHBIN CTAHIAPT

cpemnero obOmero oOpasoBaHusi  (yTBepxKAeH mpukazom Ne 413

Munuctepcta obpazoBanusi u Hayku PD 17.05.2012 — B geiicTByromieit

PCIaKITIH)

3. VYueOnbiit mian Ha 2023-2024 yueOHBIH TO/I.

ONeKTUBHBIM  Kypc «MaremaTtnyeckui mnpakTukym» B 11 kmacce
InpeACTaBiIsieT Cco0OM MOBTOpEHHE, O000OIIEHHE | YINIYOJICHHOE M3Y4YeHUE
TEOPETUYECKOr0 MaTepuaia YKpPYIMHEHHBIMU OJIOKaMH MO Haubosiee 3HAYMMBIM
TeMaM: «Bpipakenus», «YpaBHEHHS U HepaBEeHCTBa», «DyHKIMH U Tpauxm»,
«ONeMEeHThl CTaTUCTHKH, KOMOUHATOPUKUA U TEOPUU BEPOSATHOCTEH», «Permienue
3aja4y no reomerpum». Kypc paccumtan Ha ywammxcs oOHIeo0pa3oBaTeIbHOTO
KJIACCa, JKEJIAI0IINX XOPOILIO NOArOTOBUTHCS K EI'D.

['maBHas nenp npeamaraeMo MporpaMMbl 3aKJIKOYAETCS HE TOJBKO B
MOATOTOBKE K BCTYNHUTEIbHOMY 3K3aMEHY, U B OBJIAJCHUM ONpPEACIEHHBIM 00bEM
3HAHWI, TOTOBBIX METOJOB PEIICHHS] HECTaHJIAPTHBIX 337a4, HO U B TOM, YTOOBI
Hay4YUTh CAMOCTOSITENIbHO MBICIIUTh, TBOPYECKU MOAXOAUTH K JIFOOOH mpolieme.

B cBA3M c 3TUM M CcO3Ma€TCAd MporpaMma 3JIEKTUBHOIO Kypca 110
MaTeMaTHKe.

OJIEKTUBHBIA Kypc «MaTeMaTtndyecKnii MpakTUKyM» paccuuTaH Ha 34 4Jaca
st yvamuxest 11 kmacca. JlanHas nporpaMMa Kypca CMOKET MPUBII€Yb BHUMAHKE
YYaIUXCS, KOTOPHIM MHTEPECHA MaTEMaTUKa, KOMY OHa MOHAJI00UTCS Mpu yueoe,
MOATrOTOBKE K 3Kk3ameHaMm. CriymiaTeiasiMd 3TOro Kypca MOTYT ObITh ydalluecs
paznuyHoro npoguis o0y4eHusl.

JlaHHBI Kypc HMeeT NpHUKIaAHOEe U 00I11e00pa3oBaTesibHOE 3HAYEHUE,
CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHS y4YalllUXCsl, CUCTEMATU3ALNU
3HAHUU MPHU MOATOTOBKE K BBIMMYCKHBIM SK3aMEHAaM.

Heasb kypca:

- Koppekuuss u yrinyOneHMe KOHKPETHBIX MAaTeMAaTHMYECKUX 3HaHUM,
HEOOXOUMBIX JJIS POXOXKACHHS TOCYyIapCTBEHHOM (MTOTOBOM) arTecTaluu
3a Kypc CpeaHei TMoJiHOW MmKoJel B GopMe u mo Marepuanam EID, mis
M3YYEHUST CMEXKHBIX JUCITUTUINH, JIJIS POJAOJIKEHUST 00pa30BaHMUSI.

- HMHTennexktyanpbHOE  pa3BUTHUE  ydyaluxcs, (QOpMHUpPOBAaHUE  KadeCTB
MBIIIJICHUSI, XapaKTEepHBIX [JJIi MaTeMaTH4YeCKOW  JESTENbHOCTH M
HEOOXOUMBIX JIJIsl IPOYKTUBHOM KU3HU B OOILIECTBE.




- Co3pmanue ycnoBuil st (QOPMHpPOBAHUS M Pa3BUTUSA y OOYyYarOIIMXCS
HaBBIKOB AaHAJIM3a M CUCTEMATU3alliM, IIOJYYEHHBIX paHee 3HaHUU;
MOATOTOBKA K UTOTOBOM aTTecTaruu B hopme EI'D.

3agaun:

+ CucreMarnyeckoe MOBTOPEHUE y4eOHOIrO Marepuasa 1Mo OCHOBHBIM TeMaM
Kypca ajnreOpbl 1 Hayajl aHaJIu3a U TEOMETPUH.

- Oxa3zaHue NpaKkTUYECKON KOPPEKIIMOHHOW MOMOIIM YYalllUMCsl B U3yYEHUU
OTJEJIBHBIX TEM MPEIMETA.

+  @opMHpPOBaHUE MTOMCKOBO-UCCIEA0BATENBCKOTO METOIA.

+ AKUEHTUpPOBaHME BHHMMAHHS YyYalllUXCS HA E€IUHBIX TPEOOBaHUAX K
npaBuiaM opOpMIICHHS pellIeHUs Pa3TUYHbIX 3aJJaHUH.

« OcyliecTBieHUEe TEMAaTHYECKOr0 KOHTPOJSI Ha OCHOBE MOHHUTOPHUHIA
BBITIOJIHEHNS YYAIIUMHUCS TUIIOBBIX 3K3aAMEHAMOHHBIX 33/IaHHM.

«  @OopMHUpPOBaHUE U PA3BUTUE AHAIUTUYECKOTO U JJOTHYECKOTO MBIIUICHUS.

- Pacmmmpenne — MareMaTHYecKOro  NPEACTABICHHS  y4alluxcs IO
ONPEACIEHHBIM TE€MaM, BKIIOYEHHBIM B MPOTrPaMMbl BCTYHUTEIBHBIX
HK3aMEHOB B JPYTHe THUIIbl yY€OHBIX 3aBEACHUII.

+ Pa3BuTHE KOMMYHUKATHBHBIX U OOIICYy4YE€OHBIX HABBIKOB pabOTHI B IPYIIIE,
CaMOCTOSTENIbHOM pabOThl, YMEHUI BECTU AMCKYCCHIO, apryMEHTHUPOBAThH
OTBETHI U T.J.

- lTlomyyeHue MIKOJIBHUKAMHU JOMOJHUTEIBHBIX 3HAHUNW [0 MATEMAaTHUKE.
Bocnurtanue KynbTypbl JIMYHOCTH, OTHOLIEHHS K MaTeMaTHUKE KakK 4YacTH
00I1eueI0BEYECKOI KYJIBbTYphl, UTparolieil 0coOyo poJib B OOIIECTBEHHOM
Pa3BUTHH.

Buabl 1eATe IbHOCTH HA 3aHATHAX:
JIEKIMs yauTens, 0ecena, npakTukym, koncynsranus, UKT texunonoruu.

Oco0enHocTH Kypca:

1. KparkocTe n3ydenus marepuana.
2. [IpakTrueckas 3HAYUUMOCTb.
3. Hetpanuuuonnsie popmbl U3ydeHUs MaTepHana.

YMeHus1 1 HABBIKH YYalIuXcsi, (popMUpPYeMbIe JJIEKTUBHBIM KypPCOM:
* HaBBIK CAMOCTOSITEILHOM PpaObOTHI C TAOIUIIAMHU U CITPABOYHOM JINTEPATYPOH;
* COCTaBJICHUE AJITOPUTMOB PEIICHUS TUITUYHBIX 3a7aY;
* yMEHHUS pelieHust TPUTOHOMETPUYECKHUX, IOKa3aTeJIbHbIX u
Jorapu(pMUUYECKUX YPAaBHECHUN U HEPABEHCTB;
* HCCJICIOBAHUS AJIEMEHTAPHBIX (DYHKIIMHI PEIICHUS 3a/1a4 Pa3InYHbIX THIIOB.
IIpeano4yTuTeIbHLIMA METOAAMH OOYyYEHUSl SIBJISIIOTCS: OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIM METOJ, PENPOAYKTUBHBIM METOJ, OOydeHHE IO aIrOpUTMY,
METOJ] TPOOJEMHOT0 HM3JI0KEHUS, YACTUYHO-TIOMCKOBBIM METOJI, pellieHre 3ajady;
paboTa C KHUTOM, JIEMOHCTpalus TaOJuil, MOJEIEH W Jp., UCCIEAOBATEIbCKUI
METO/1, peIIeHHe MPOOIEMHBIX 3a7a4, MO3TOBOM IITYpM, CAMOCTOSITEIbHAS padoTa.

®opmbl padoThI HA ypoKe: PpoHTaNBHAS, TPYIIIIOBAs, MApHAs, UHANBUyaJIbHAS.



Ilegarormyeckne TeXHOJOTHM: TEXHOJIOTUH YPOBHEBOU nuddepeHmanmm,
JUYHOCTHO OPHUEHTUPOBAHHOE OOyueHue, oOydyeHHe C MPUMEHEHHEM OIOPHBIX
CXEM, TEXHOJOTHH MpPOOJIEMHO-Pa3BUBAIOIIETO OO0YUYEHHS, TEXHOJOTHUS Pa3BUTHS
KPUTHYECKOTO MBIIUICHHUS, METO/T POEKTOB,
MH(QOPMALMOHHOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU 00yUYEHHSI MaTEMaTHKe.

[Iporpamma obecrieunBaeT JOCTHKEHUE CIISAYIONMNX PE3yIbTaTOB
OCBOCHHS 00pa30BaTEIHLHONU MPOTPAMMBI CPETHEr0 001IIero 00pa3oBaHUs:
JINYHOCTHBIE:

+  c(OpMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCThH U
CIIOCOOHOCTH OOYYarOIMXCS K CaMOPa3BUTHIO M CaMOOOpa3oBaHWIO Ha
OCHOBE MOTHBAIlMM K OOYYECHHUIO W TIO3HAHWIO, BBIOOPY JTALHEUINETO
obpa3oBaHuss Ha 0a3e OpHUEHTHUPOBKM B Mupe mnpodeccuit u
podeCcCUOHATIbHBIX MIPEANOYTCHUH, OCO3HAHHOMY MTOCTPOCHUIO
WHIMBHUIYaJbHOW 00pa3oBaTeIbHON TPAaeKTOPUU C YYETOM YCTOMUYHBBIX
MMO3HABATEIILHBIX HHTEPECOB;

+  c(OpPMHUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON NIPAKTUKH;

+  c(hOpMHUPOBAHHOCTh KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOIIEHUH U
COTPYIHHYECTBE CO CBEPCTHHKAMH, CTApIIUMH W  MJIQAINIAMH, B
00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIEI0BATEILCKOM,
TBOPYECKOW M IPYTUX BUIAOB JEATCITLHOCTH;

+  yYMEHHE SCHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM U
MMACBMEHHOW pPEYH, MMOHUMATh CMBICI TIOCTABJICHHOW 3a7a4d, BHICTPAUBATh
apryMEHTAITUI0, TPUBOANTH MPUMEPHI 1 KOHTPIIPUMEPHI;

+ TpeACTaBJIEHHE O MaTEeMaTHMYEeCKONW Hayke Kak cdepe dYeloBeYeCKOn
NEATEeIbHOCTH, 00 3Tamax €€ pa3BUTHSI, O €€ 3HAUYUMOCTH JJIs Pa3BUTHUS
LIMBHIJIH3AIIAH;

+  KPUTHUYHOCTH MBINIJICHUS, YMCHHE PACclO3HABATH JIOTHYCCKA HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (paKTa;

+  KpPEAaTHMBHOCTb MBIIUICHUS, WHUIIMATHBA, HAXOJYHUBOCTh, AaKTMBHOCTbH IPH
pelIeHnH anredpandecKux 3aaad;

+  YMCHHE KOHTPOJHMPOBATH MPOILECC U PE3yibTaT yueOHOW MaTreMaTHYeCKOU
JIESITCILHOCTH,

+  CIOCOOHOCTH K AMOITMOHAIEHOMY BOCIIPHUSATHIO MaTEMAaTHYECKHX OOBEKTOB,
3a7a4, peUICHUM, paCCYKICHUM.

MeTtanpeaMeTHbIM pe3yJIbTATOM H3yYEHUsI Kypca SBISETCs (POpMHpPOBaHUE
YHUBEpPCAJIbHBIX yueOHbIX neiictuil (Y'Y ).

Pezynamuenvie:

+ TPUHUMATH YYCOHYIO 3a/1a9y U CIICIOBATh HHCTPYKIIUHN YIUTEIS;

+ TUIAaHUPOBATh CBOW JEHUCTBHUS B COOTBETCTBHUU C yYEOHBIMHU 3aJladyaMu U
MHCTPYKLIUEN YUNTEII,

+  BBITIOJHSATH JACHCTBUSA B YCTHOU (opMme;



+ YYWUTHIBaTh BBIJCIICEHHBIE YYUTEIEM OPHEHTUPBI JEUCTBUA B Yy4eOHOM
Marepuaie;

- B COTPYJIHHYECTBE C YYUTEJIEM HAXOJWUTHh HECKOJBKO BAPUAHTOB PELICHUSA
yueOHOM 3aJjauu, IPEICTaBICHHON Ha HAIJIAIHO-00pa3HOM ypPOBHE;

+  BHOCUTh HEOOXOJHMMBIE KOPPEKTUBHI B JCHCTBUS HA OCHOBE MPHHSITHIX
MIpaBUJ;

+  BBINOJHATH y4€OHBIE IEUCTBUS B YCTHOM M TUCBMEHHOM PEuu;

+ MPUHUMATh YCTAHOBJICHHBIC MPaBUJa B TUIAHUPOBAHUU U KOHTPOJIE criocoba
peLIeHus;

+  OCYIIECTBJIATH IOWIArOBBIM KOHTPOJIb IO PYKOBOJACTBOM YYHUTENS B
JOCTYIHBIX BUJIaX Y4eOHO-TI03HABATEIbHON JAESITEIbHOCTH;

+ TMOHHMMATh CMBICI MHCTPYKLHMH YYWUTENS W 3aJlaHuld, NPEJIOKEHHBIX B
yueOHUKE;

*  BBINOJHATH ACHCTBUSA B ONIOPE HA 33JIJaHHBII OPUEHTUD;

+ BOCIIPMHUMAaTh MHEHUE U TMpemsiokKeHus (0 crmoco0e pelieHus 3aaaduu)
CBEPCTHUKOB;

+ B COTPYJIHHUYECTBE C YUYUTEJEM, KJIACCOM HaXOJUTh HECKOJBKO BapHUaHTOB
pelieHus yuyeOHo# 3a1auu;

- Ha OCHOBE BapHAaHTOB DPEIICHMs NPAKTUYECKHUX 3a4ad I10J PYKOBOJCTBOM
YUUTEINS IENaTh BHIBOJIBI O CBOMCTBAX U3y4aeMbIX OOBEKTOB;

+  BBINOJHATH Yy4eOHblE JCHCTBUA B YCTHOW, IHUCbMEHHOW peYd U BO
BHYTPEHHEM ILJIaHE;

+  CaMOCTOSITEJIbHO OLEHUBATh MPABWIBHOCTh BBINOJHEHUS JCHCTBUA U
BHOCUTh HEOOXOJMMbIE KOPPEKTHUBBI B JIEUCTBHS C HArJsIHO-OOpa3HbIM
MaTepuaioM;

+  YMEHHE CaMOCTOSITEJIBHO IIJIAaHUPOBATH aJbTEPHATUBHBIC ITyTH JTOCTHUKEHUS
1eJel, OCO3HAHHO BbIOMpaTh HamOoJee 3(PEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX U NMO3HABATENIbHBIX 337124,

+ yMEHHME AaJeKBaTHO OLIEHWBATh MPABUIBHOCTh WM  OMIMOOYHOCTD
BBITIOJIHEHUS y4eOHOM 3a/1auu, €e 0OBbEKTHUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MO>KHOCTH €€ pELIEHUS;

+ YMEHHE BHUJETh MaTEMaTHYECKYH 3aJadyy B KOHTEKCTE MpOOJIEMHOU
CUTYallUM B JIPYTUX IUCUUIUIMHAX, B OKPYXAIOLIEH KU3HU;

+  YMEHHS HaXOJWTh B Pa3IMYHBIX UCTOYHHKAX MHPOPMALINIO, HEOOXOIUMYIO
JUISL PEIICHHs] MAaTEMAaTHYEeCKUX MPOoOJeM, U MPEACTABIATh €€ B MOHATHOM
(dopmMe; NpPUHUMATH PEIICHUE B YCIOBHUSX HEMOJIHOW U H30BITOYHOM,
TOYHON W BEPOSITHOCTHOU MH(MOPMAIIUH.

Ilo3nasamenvhuie:

+  OCYHICCTBJISITh TOWUCK HYXHOM WHGOpMAIMKA, WCIONB3YS MaTepHall
y4eOHMKA ¥ CBEACHHUS, MOTYUYEHHBIE OT B3POCIBIX;

+  HCIIOJIb30BaTh PUCYHOYHBIE U CUMBOJIMYECKUE BAPUAHThI MATEMATHYECKOU
3aIUCH; KOJUPOBATh HH(GOPMAIIUIO B 3HAKOBO-CUMBOJIMYECKOH (hopme;

- Ha OCHOBE KOJIHUPOBAaHUSA CTPOUTH HECJIOKHBIE MOJEIU MAaTEeMATHYECKUX
MOHATHM, 3aJAYHBIX CUTyallUH;



+  CTPOUTH HEOOJbIINE MAaTEMAaTHUYECKUE COOOIICHHS B YCTHOM (hopMme;

+ TPOBOJAUTH CpaBHEHHE (IO OJHOMY WM HECKOJIbKAM OCHOBAHHSM,
HaTJISAHOE | 110 MPEACTABJICHUIO, COITOCTABJICHNE U MPOTUBOIIOCTABIICHUE),
IOHUMATh BBIBOJIBI, CICJIAHHBIC HA OCHOBE CPABHEHUS;

+  BBIJCNATDH B ABJICHUSX CYIIECTBEHHBIC H HECYIIECTBEHHBIC, HEOOXOTUMBIE U
J0CTATOYHBIC TPU3HAKH;

+ MPOBOJUTH AHAJIOTHUIO ¥ Ha €€ OCHOBE CTPOUTH BHIBOJIBI;

« B COTPYJHHYECTBE C YYHMTENIEM MPOBOAMUTH KIACCU(DHUKAIIMIO H3Y4aeMbIX
0OBEKTOB;

+  CTPOUTH MPOCTHIC UHAYKTUBHBIE U JISTYKTUBHBIE PACCYKICHHSI,

« TMOA PYKOBOJCTBOM YUYHUTEIS OCYIIECTBISATH TOUCK HEOOXOIUMON U
JOTIOJIHUTEIHbHON UH(POpMAIUH;

+ paboTaTh C JOMOIHUTEIHHBIMU TEKCTAMH U 33/IaHUSIMHU;

+  COOTHOCHTbH COJIEP)KAHHE CXEMAaTUYECKUX M300paXKEHUI ¢ MaTeMaTHU4eCKOM
3aIHChIO;

+  MOJENMPOBATH 33J]a4l Ha OCHOBE aHAJIN3a KU3HEHHBIX CIOXKETOB;

+ YCTaHABIMBATh aHAIOTHH; (HOPMYIHPOBATH BBHIBOABI Ha OCHOBE aHAJIOTHH,
cpaBHEHMS1, 0000IICHUS,

+  CTPOUTH PACCYXKJIEHUS O MATEMaTHYECKHX SBJICHUSIX;

+ TOJNB30BATHCS IBPUCTUYCCKUMHU MPHEMaMU [JJISl HAXOXKACHUS PEIICHHUS
MaTEeMaTHYECKHX 3ajad.

I(o.wnynukam UGHblIE:

+ TMPUHUMATh AKTUBHOE y4yacTue B paboTe mapamu W TpyIIamH, UCIOIb3Ys
peUeBble KOMMYHUKATUBHBIE CPE/ICTBA;

+  JIOIIyCKaTh CYLIECTBOBAHUE PA3JIUYHBIX TOUECK 3PEHUS;

+ CTPEMHUTBCS K KOOpPJIMHAIMUA pPA3JUYHBIX MHEHHA O MaTeMaTUYECKUX
SBJICHUSAX B COTPYJHUYECTBE; JOTOBAPUBATHCA, MPUXOAUTH K O0OIIEMY
PELICHUIO;

+  UCIIOJb30BaTh B OOIICHUY MTPaBUJia BEXKJIUBOCTH;

+  HCHOJIB30BaTh IPOCTHIE PEUEBBIE CPEACTBA JJIs IIEPEIaud CBOEIO MHEHMUS,

+  KOHTPOJHMPOBATH CBOU JCHCTBUSA B KOJIJIEKTUBHOU paboTe;

+ TIOHMMAaTh COJIEPKaHME BOIIPOCOB U BOCIIPOU3BOAUTH BOIPOCHI;

+ CIEIUTHh 3a JCUCTBUSIMHU APYTUX YYACTHUKOB B MPOLIECCE KOJUICKTUBHOMU
MMO3HABATEIbHOM JIEATCIbHOCTH;

+ CTPOUTH MOHSTHBIE JJISI IAPTHEPA BBICKA3bIBAHUS U apIyMEHTUPOBATH CBOIO
MTO3ULHIO;

+  HKCHOJIb30BaTh cpeacTna YCTHOTO oO1IeHHS pInIE: pelIeHus
KOMMYHUKATUBHBIX 33/1a4;

«  KOPPEKTHO (pOpMyIHPOBATH CBOIO TOUKY 3PECHUS;

+ TPOSBIATH HMHUIIMATUBY B Yy4eOHO-NMO3HABATEJIbHOW JAesiTeNbHOCTH; [

KOHTPOJUPOBAaTh CBOM JIGWCTBUS B KOJUIGKTUBHON padote; [
OCYIIECTBIISITh B3AMMHBIA KOHTPOJIb.

IIpeaMeTHbIE:



©  YMEHHE paboTaTh Cc MaTeMaTUYECKUM TEKCTOM
(CTpyKTypHpOBaHUE,U3BJICUCHNE HEOOXOIUMON HHPOpPMAIMHN), TOYHO U
IrPaMOTHO BBIPaKaTh CBOM MBICIIM B YCTHOW M MHCBbMEHHOW pEYM, PUMEHSS
MAaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHMKY, UCIIOJIb30BaTh Pa3JIMYHbIC
A3BIKM ~ MAaTEMaTHKU  (CIOBECHBIM, CHUMBOJMYECKUH, Tpaduueckuit),
O00OCHOBBIBaTh CYXKJEHHUS, TNPOBOJAUTH KJIacCCU(PUKAINIO, OKA3bIBATh
MAaTEMaTUYECKUE YTBEPKICHUS,

+ BiaJeHue O0a30BBIM TOHSATUHHBIM amnmapaToM: HUMETh MPEJCTaBICHUE O
YHCJIC,BJIaJICHUE CUMBOJBHBIM SI3bIKOM aireOpbl, 3HAHHUE 3JIEMEHTApHBIX
(GYHKIHMOHATBHBIX 3aBUCUMOCTEH, (OpMHpOBAaHHE MPEACTABICHUN O
CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U O Pa3IMYHBIX
croco0ax UxX MU3y4yeHus, 00 0COOCHHOCTSAX BBIBOJOB M MPOTHO30B, HOCSAIIUX
BEPOSITHOCTHBIN XapakTep;

+ YMEHHE BBINOJHATH anreOpandyeckue MpeoOpa3oBaHUsI  BBIPAKCHUI,
OPUMEHSTh UX JUIS pelleHHs Y4eOHBIX MaTeMaTHYeCKUX 3ajad U 3ajad,
BO3ZHUKAIOIIUX B CMEXKHBIX YUYECOHBIX MPEIMETAX;

- YMCHHE TTOJTB30BATHCS MaTeMaTHYECKIUMHU dbopmynamu U
CaMOCTOSTEIIEHOCOCTABIIATh (DOPMYJIBI 3aBUCHUMOCTEH MEKIY BEITHYMHAMH
Ha OCHOBE 000OIIEHHS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

*  YMCHHUC pPCIIATb JINHEHHBIE U KBaApPaTHBIC YPABHCHUA H HCPABCHCTBA, a
TAKKCIIPUBOAUMBIC K HUM YPAaBHCHHS, HCPABCHCTBA, CUCTCMbI; IIPUMCHATDH
rpa(bnqecxne MNpCaACTAaBICHUA JId PCHICHUA WM HCCIICOIOBAHUA ypaBHeHHﬁ,
HCPABCHCTB, CUCTCM; IIPUMCHATH IIOJIYUYCHHBIC YMCHHA IJIAA PCIICHUA 3ada4
N3 MAaTCMAaTHUKH, CMCKHBIX ITPCAMCTOB, ITPAKTHUKH,

- OBJAQJCHUE CHCTEMOM (PYHKIMOHAJIBHBIX TOHATHUH, (YHKIIMOHAILHBIM
SI3IKOMH CHUMBOJIMKON, YMEHUE CTPOUTH rpaduku GyHKIUH, ONMUCHIBATh MX
CBOWCTBA, WCIIOJB30BaTh (PYHKIMOHAIBHO-TpaUUECKUE MPEICTaBICHUS
IJIA  ONMCAHWUS W AaHali3a MATEeMAaTHYECKHX 3aJad U peaJbHbIX
3aBUCUMOCTEH;

- OBJAJEHUE OCHOBHBIMU  cIlOcOOAMU  MpPEACTABICHUS U aHAIU3a
CTaTUCTUYECKUX JAHHBIX; YMEHUE PEIIATh 3aJa4l HA HAXO0XKIACHUE YaCTOTHI
Y BEPOSITHOCTU CIyYalHBIX COOBITUI;

*  YMCHHUC IIPHUMCHATH HN3YUYCHHBLIC IIOHATHUSA, PE3YJIbTaTbl W MCTOALI IIPpH
peumicHrun3agad M3 pa3jIMYHbIX pPa3lCjioOB KypCa, B TOM YHCIC 3ajad, HC
CBOJAININXCA K HCIMOCPEACTBCHHOMY ITPUMCHCHUTIO U3BCCTHBIX aJITOPUTMOB.

TpeboBanust K ypOBHIO YCBOCHHMSI ITPEIMETA
BrInosHeHHEe NpPAaKTUYECKUX 3aHATHUN MMEET LEJbI0 3aKPENUTh Yy YYalIUXCs
TEOPETUYECKHE 3HAHUS M Pa3BUTh NPAKTUYECKHME HABBIKM U YMEHHUS B 00JIACTH

aﬂre6pbl, " YCHeHIHOﬁ cAa4yM 5K3aMCHa 110 MaTCMAaTHKC:



+ yyalMecs JOJDKHBI 3HATh, YTO TAaKO€ IMPOLEHTHI U CJIOXKHBIE MPOLEHTHI,
OCHOBHOE CBOMCTBO MPOIMOPLIUH.

+ 3HaTh CXEMY pEIICHHS JUHEHHBIX, KBaJIPATHBIX, APOOHO-pAIMOHAIIbHBIX,
MPPALMOHAJIBHBIX YPAaBHEHUM.

+  3HATh CIIOCOOBI PEIEHUSI CUCTEM YPAaBHEHMIA.

- 3HATh OIPEACIICHUE IIapaMeTpa; IPUMEPBl YPaBHEHUN C HapamMeTpoM;
OCHOBHBIE THIIBI 33]1a4 C MTapaMeTpaMu; OCHOBHBIE CITIOCOOBI PEIICHHUS 3a/1a4
C MmapaMeTpamu. 3HaTh ONpPEAEIICHUE JIMHEHHOr0 ypaBHEHUSI 1 HEPABEHCTBA
C ImapaMeTpaMu. AJITOpUTMBI PELICHUs JIMHENHBIX YPABHEHUN U HEPABEHCTB
c mapameTpamu Tpaduueckum crnocodom. OmpeneneHue KBaIpaTHOIO
YPaBHEHUS M HEPABEHCTBA C  IapaMeTpaMu. AJTOPUTMBI PEIICHHUS
KBaJIpaTHOT'O YpaBHEHHUS M HEPABEHCTBA C IapamMeTpaMu TIpaduyecKum
crocobom

+  IPOBOJUTH TO>/IECTBECHHbBIE npeoOpazoBaHus UPpalHOHAIBHBIX,
MOKa3aTeNbHBIX, JJOrapU(PMUIECKUX U TPUTOHOMETPUYECKUX BBIPAKEHUH.

+ pelmaTrb UppalUOHAIbHBIEC, JOrapU(PMUUECKUE U TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA.

+  pelaTh CUCTEMbI YPaBHEHUN N3YYEHHBIMU METOJAMU.

+  CTpouTh rpaduKu AIEMEHTAPHBIX (YHKIHUA U MPOBOJUTH MPEeoOpa3zoBaHUs
rpaduKoB, UCHIOJIB3YS U3yUYEHHBIE METO/IbI.

+  NPUMEHATH anmnapaT MaTeMaTHYECKOr0 aHajIu3a K PEIIEHUIO 3a/1a4.

+  NPUMEHSTH OCHOBHBIE =~ METOJIBl  TI'€OMETPUH (mpoexTHpoBaHus,
npeoOpa30BaHUI, BEKTOPHBIM, KOOPJIMHATHBIN ) K PELICHUIO
r€OMETPUYECKHX 3a]a4.

«  YMeTh NpUMEHSTH BbIIICYKAa3aHHbIE 3HAHUS HA IPAKTHUKE.

Copaepxanue 3J1eKTHUBHOTO Kypca aias 11 kiacca

Pa3znes 1. Boruucienus u npeodopaszoBanus (5 4acoB)

[IpeoOpazoBanus anredpandecKux BhIPAKEHUN U APOOEH, YUCIOBBIX
paloHaIbHBIX BHIPAXKEHUHN, OYKBEHHBIX HPPALMOHABHBIX BBIPAKEHUIH,
YUCJIOBBIX TPUTOHOMETPUYECKUX BBIPAKEHUN, YUCIOBBIX TPUTOHOMETPUYECKUX
BBIpOKCHUM. BpINONIHEHNE IENCTBUH € LIEJIBIMU YUCIIaMU, HATyPaJIbHBIMU
CTENEHSMU U UEIbIMA PAlMOHAIBHBIMU BBIPAXKEHUSIMU, C IPOOSIMHU, LETBIMU
CTENEHSMHU U APOOHO-PAIMOHATIBHBIMU BBIPAXKEHUSIMU, IEUCTBUS C KOPHIMH,
JIPOOHBIMU CTETICHSIMHU U UPPALMOHAIIBHBIMU BbIPAXKEHUSIMHU.
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Pa3znen 2. IIpakTuKo — OpUEeHTHPOBAHHBbIE 3a1a4u (6 4acoB)

Urenue rpadukoB u auarpamm. Pabota c rpadukamu, cxemamu, TaOIUIIAMHU.
Omnpenenenre BeIUMUMHBI 110 rpaduky. OnpeaeneHue BeIUIHHbI IO JHarpamMmme.
Hauana Teopun BepOosSTHOCTEN.

Kilaccuueckoe omnpeneneHue BEpPOSTHOCTHM  3aJaHUS HA  IIOCTPOCHUE U
HCCIIEIOBAHUE  MPOCTEUINMX  MATEMAaTHYECKUX  MOJENEH: MOIEIUPOBAHUE
pEaNbHBIX CHUTyallMM C MCIOJIB30BAHUEM CTATUCTUYECKUX W BEPOSTHOCTHBIX
METOJIOB, pEIlIeHHE MPOCTEUIINX KOMOMHATOPHBIX 3a7ady METOJOM Imepebopa, a
TaK)K€ C HCIOJB30BAaHUEM H3BECTHBIX (POPMYJ; BBIYUCICHHE B TMPOCTEUIINX
ClIy4asx BEpOATHOCTH COOBITUI Ha OCHOBE MOJcYeTa yrcia ucxoaoB. [Ipocreiiume
TEKCTOBBIE 3a/Jaud. BbIOOp ONTUMaIbHOrO BapuaHTa. 3aJayd C IPHUKIAJIHBIM
coaepxkanneM. TekcToBbIe 3a1a4n. Yuca u nx CBOMCTBA.

Paspnea 3. IlpousBoanas (3 yaca)

[Ipon3BoHBIE OCHOBHBIX AJIeMEHTapHbIX (pyHKIMH. [IpruMenenne npon3BoaHON

K HCCIIEOBaHUIO (PYHKIMI 1 nocTpoeHuto rpadukos. Hanbomnbiiee u
HauMeHblllee 3HaueHne GpyHkuuid. [Ipumeps! ncnonb30BaHUs MPOU3BOIHOM 1S
HAXOXKJEHUS HAWIYUIIETrO PEIICHUsS B IPUKIIAHBIX, B TOM YHCJIE COLIUAIIBHO-
YKOHOMMYECKUX, 3aayax. MccneqoBanue TpUroHOMETPUIECKHUX,
norapu(pMHUUYECKHX, TOKa3aTeabHbIX QyHKIUH. MccnenoBanue pynkumii 0e3
oMo npon3BogHou Pazaea 4. BerunciieHus, npeodpa3oBaHus U
HepaBeHcTBa (4 yaca) CrucTeMbl HEPABEHCTB € OJHON NIEPEMEHHOM.

Pemenne mnokaszaTenbHBIX W JorapupMuyeckux HepaBeHCTB. [loka3arenbHbie
HepaBeHcTBa. Jlorapupmuueckne HepaBeHcTBa. CMenIaHHbIE HEPABEHCTBA.
CucreMpl HEPaBEHCTB.

Pazngen 5. Crepeomerpus (4 yaca)

3amauy Ha HaXOXKJEHHE 00BEMOB U IUIONIA/IEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX
¢uryp. OcHOBHbIE (QOpPMYJBbl JUISI HAXOXKJIEHUS 3HAUYEHUH TI€OMETPUYECKUX
BEJIMYMH MPOCTPAHCTBEHHBIX (DUTYp, AOMOIHUTENIbHbIE MOCTPOCHHS. YTJIbl U
pPacCTOsIHMS B TPOCTPAHCTBE.

Pa3nen 6. TunoBblie 3a1aHus MOBBINIEHHOH TPy IHOCTH (12 YacoB)
TpuroHomeTpuyeckue ypaBHEHUS: METO/Abl PEIICHUI U OTOOP KOPHEH.
Apudmernuecknii croco0. Anredpanueckuii crnocob. ['eomerpuueckuit crocoo.
OCHOBHBIE METO/IBI PEUIEHUSI TPUTOHOMETPUYECKUX YPABHEHUIA.
TpuUroHoMeTpUUECKHE yPaBHEHUs, JIMHEWHBIE OTHOCHUTEIBHO IPOCTEUIINX
TPUTOHOMETPUUYECKUX (PYHKIMH. TpUroHOMETpUYECKHEe ypaBHEHUS, CBOJIALINECS K
anreOpanyeckuM YpaBHEHHMSIM C TIOMOIIBIO 3aMeHbl. MeToja pas3iokeHHs Ha
MHOuTeNU. KoMOMHUpOBaHHbBIE YpaBHEHMUS.

MHOrorpaHHMKHM: THNBI 334a4 M METOAbl HMX peleHus. PaccTosHUS W YTJbI.
Paccrossane wmexnay nByMs TouykamMu. PaccrosiHME OT TOYKA [0 NPSAMOM.
PaccTostHue oT TOYkM 10 MIIOCKOCTH. PaccTossHME MEXIy CKpEIMBAIOIIMMUCS
IPSMBIMU. YTOJI MEXAY ABYMS IPSAMBIMU. YTOJI MEXAY NPIMON U IUIOCKOCTBIO.
Yron wmexay miockoctamu. Ilmomanun um oObeMmbl. I[lnomanbs moBepxHOCTH
MHOTOrpanHuka. [nomans ceuenus MuororpanHuka. O0beM MHOTOTpaHHUKA.
[InaHuMeTpuYecKue 3a/1a4yi ¢ HEOJHO3HAYHOCTBIO B YCIOBUU (MHOTOBAapUAHTHBIE
3a7a4u)
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Pemenne moka3atenpHBIX U JorapupmMudeckux HepaBeHCTB. IlokaszaTenbHble
HepaBeHcTBa. Jlorapudmuueckue HepaBeHcTBa. (CMelIaHHbIE HEPABEHCTBA.
Cucrembl HEPaBEHCTB.

@yHkuus ¥ napamerp. OyHKINH, 3aJaHHbIE B IBHOM BuJe. [IpuMeHeHne cBOMCTB
¢ynkiuu. dyHKuMM, 3aJaHHBIE B HESBHOM BHJe. PemieHue 3agad pa3HbIMU
CIIOCOOAMHU.

3amayn Ha nensle yucia. JlenuMocTh 1enbiX uyncesl. JlecsaThudHas 3amuch 4Hcla.
CpaBHeHus. BolpaxkeHust ¢ unmciaMy. BplpaxkeHHs ¢ nmepeMeHHbIMA. MeTobl
peLIeHUs YPAaBHEHHI U HEPABEHCTB B LICJIBIX YUCIAX.

Hcnoab3yemsie popmbl, crIOCOObI U CPeICTBA NIPOBEPKU U OLIEHKH
o0pa3oBaTeJIbHBIX Pe3YJIbTATOB
OcHoBHBbIMHU ()OpMAMU NIPOBEPKH 3HAHUNA M YMEHHMI YYAIIUXCH 110
AJIIEKTUBHOMY KYpPCY B CPEIHEH IIKOJIE SBISIOTCS OMPOC, CAMOCTOSITEeNIbHAs padoTa,
TECTUPOBAHUE, MPOBEPKA MUCHMEHHBIX IOMAIIHUX PadOT, MPAKTUKYM,
TEMaTUYECKUI KOHTPOJIb: TECT, CAaMONPOBEPKU U B3aUMOIPOBEPKH, HAPAY C
KOTOPBIMU MIPUMEHSIOTCS U Apyrue ¢popmbl IpoBepkH. [Ipu 3ToM yuuThIBaeTcCs,
YTO B HEKOTOPBIX CIIy4asiX TOJIbKO YCTHBIN ONPOC MOXKET AaTh O0Jiee MOTHbIE
IPEICTABIICHNS O 3HAHUAX U YMEHMSX YYAIIHUXCS; B TOXKE BPEMsI IMCbMEHHAs
paboTa MO3BOJISAET OLEHUTh YMEHUE YUAIUXCsl U3JlaraTb CBOM MBICIH Ha OyMmare;
HaBBIKM TPaMOTHOTO 0()OPMIICHHSI BBIITOJIHAEMbIX UMU 3aJJaHUM.
B pesynbraTre 0CBOEHUS COAEpPKaHUS JIEKTUBHOI'O Kypca BBICTaBJISETCS OTMETKA
«3aUTEHO»/ «HE 3aUTEHOY.
Kpurtepun BbICTaBJICHUS OTMETKH «3a4YTEHO»

Yyanmiics:
1)  DOJIHO U3JaraeT U3y4YeHHbI MaTepuall, 1aeT MPAaBUIIbHBIE ONPEACIICHUS
M3YUYEHHBIX MTOHSATHN;
2) oOHapyXUBaeT MOHUMAHUE MaTepuaia, MOKET 000CHOBATh CBOU CYXKIECHUSI,
MPUMEHUTH 3HAHMSI HAa MPAKTUKE, TPUBECTH HEOOXOIMMBIE IPUMEPHI HE TOIBKO MO
y4eOHHKY, HO M COCTaBJIEHHBIE CAMOCTOSTEIBHO;
3)  wu3jaraeT MaTepual MoCleA0BaTeIbHO U MPAaBUIIBHO;

4)  OpaBWIBHO KOMMEHTHUPYET BHIOOP KaXKJIOTO IIara Mpu PelieHrur 3a/1aHus.
OTMeTKa «He 3a4TEHO0» BBICTABIISICTCA, €CIIM YICHUK OOHApYKUBAET HE3HAHHE
OOJBIIIEH YacTH COOTBETCTBYIONIETO pa3zielia M3y4aeMoro MaTepHaa, JOMmyCcKaeT
OImUOKHA B POPMYIIMPOBKE OMPENCICHUN U TEOPEM, UCKAKAIOIINE CMBICI,
JOMYCKaeT MHOKECTBO BBIYMCIIUTEIBHBIX OIIMOOK, OECIIOPSIIOYHO U HEYBEPEHHO
W3JIaraeT MaTepual, He BJIaJIeeT HaBbIKaMU MTPAKTUUYECKOTO MTPUMEHEHUS
M3YYEHHOT0 MaTepHaa.



KanenaapHo — reMaTH4eCKMid MOYPOYHbIN IJIaH

11 knacc
Ne Ne B HanmenoBanue pa3zneinoB u Tem Kosmnuects Hara
ypoKa | pazzuen 0 4acoB Mo | dakr
© IJIaHy | HYECK
(menmen u
SIMU )
Paznen 1. Boruuciienusi u npeodpasoBanus (5
4acoB)
1 1.1 | [IpeoOpa3zoBanus airedpanyecKux 1
BBIpAXXEHUM U IpoOeit
2 1.2 | [IpeoOpa3oBaHus YUCTOBBIX 1
paIMOHABHBIX BRIPAKECHUN
3 1.3 | IlpeoOpa3zoBaHus YUCIOBBIX U 1
OYKBEHHBIX UPPAIIMOHATIBHBIX
BBIPAXKCHUU
4 1.4 | [IpeoOpa3oBaHMs YMCIOBBIX U 1
OYKBEHHBIX TPUTOHOMETPUYECKUX
BBIPAXKCHUU
3) 1.5 | IIpeoOpazoBaHusi YMCIOBBIX U 1
OYKBEHHBIX TPUTOHOMETPHUICCKUX
BBIPAKCHUU
Pazgea 2. [IpakTHKO—OpHEHTHPOBAHHbIE
3aga4yu (6 4acos)
6 2.1 | 3agaum ¢ MpUKIATHBIM COJICpIKaHUEM 1
7 2.2 | 3amauu ¢ MPUKIATHBIM COJIep )KaHUEM 1
8 2.3 | BepoarHocTs. 1
9 2.4 | TekcToBBIC 3a/1aUM HA ABUKCHUE U 1
COBMECTHYIO paboTy
10 2.5 | TekcToBbI€ 3a/1aun HA ABUKECHUE U
COBMECTHYIO paboTy
11 2.6 | TexcroBble 3a1a4n HA ABIKECHUE U

COBMECTHYIO paboTy

Pa3znea 3. IlpouszBoanas (3 yaca)
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12 3.1 | [IpumeHeHne MPOU3BOIHON K 1
MCCIIETOBAHHIO (PYHKITHI
13 3.2 | [IpumeHeHue NpoOU3BOIHOMN K 1
UCCJIeIOBAHUIO PYHKIIUN
14 3.3 | [IpumeHenune Mpon3BOIHON K 1
MCCIICIOBAaHMIO (OYHKITHA
Paznen 4. Borunciienusi, npeoOpa3oBaHusi U
HepaBeHCTBaA (4 yaca)
15 4.1 | [IpeoOpa3zoBanus jorapupmMuueckKux 1
BBIPAKECHNN
16 4.2 | IlpeoOpaszoBaHusi jorapu(pmMuIecKux 1
BBIPAKECHNN
17 4.3 | HepaBeHcTBa, cucTeMbl HEPABEHCTB 1
18 4.4 | HepaBeHCTBa, CUCTEMbI HEPABEHCTB 1
Paznen 5. Crepeomerpus (4 yaca)
19 5.1 | CrepeomeTpus: yIiibl U IJTUHBI. 1
20 5.2 | CrepeoMeTpHs: YIIIbI U JITTHHBI 1
21 5.3 | CrepeomeTtpusi: 00bEMBI U TUIOIIAIH. 1
22 5.4 | CrepeomeTpusi: 00bEMBI U IUIOIIATN 1
Pazgen 6. TunoBbie 3a1aHNS MOBBIIICEHHOM TPYIHOCTH
(12 yacoB)
23 6.1 | TpuronomeTpuyeckue, 1
norapuMUIECKre ypaBHEHUS,
YpaBHEHHUS CMEIIAHHOTO THIIA
24 6.2 | TpuronomeTpuyeckue, 1
norapuMUIECKre ypaBHEHUS,
YpaBHEHHUS CMEIIAHHOTO THIIA
25 6.3 | TpuronomeTrpuyeckue, 1
norapuMUIECKre ypaBHEHUS,
YpaBHEHHUS CMEIIAHHOTO THIIA
26 6.4 | Yrisl U pacCTOSHUS B MPOCTPAHCTBE 1
27 6.5 | Yrisl 1 pacCTOSIHUS B IPOCTPAHCTBE 1
28 6.6 | HepaBeHnctBa, cicTeMbl HEPaBEHCTB 1
29 6.7 | HepaBeHncTBa, cCTEeMbl HEPABEHCTB 1
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30 6.8 | MHorokoHpuryparmuoHHas 1
MJIaHUMETPUYeCcKas 3aada
31 6.9 | DxoHOMHUYECKHE 3a/1a4U 1
32 6.10 | YpaBHeHuUs, HEPaBEHCTBA, CUCTEMBI C 1
napameTpoM
33 6.11 | YpaBHeHus, HEpaBEHCTBA, CUCTEMBI C 1
napaMeTpoM
34 6.12 | Yucna u ux cBOWCTBa 1
Htoro 34

Y4eOHo-MeTOAUYECKOE o0ecIedeHne
1. Tonmbnuu B.A. AnreGpa. Pemenne ypaBuenuit u HepaBeHCTB. - CII6.: Jlutepa,

2018

2. l'opumreiin 11.U., [Tomouckuii B.b., SAxup M.C. 3agauu ¢ mapamerpamu. - M.-
Xappkos: "MJIEKCA", 2019

3. [Mapeirue N.®. @akynsTaTuBHBIN Kype 110 MateMaTtuke. Pemenue 3amaqa — M. —
«IIpocBemenue» 2018

4. Konuduxkarop, crienmpuranus 3ananuii EI'3 2022 -2023 .
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