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AHHOTAIIUA

Pabouasi mporpaMma TipeiMeTa «MaTemaThKa» COCTaBjeHa Ha OCHOBE
C/ieIyIOLIMX HOPMaTUBHO-TIPaBOBbIX IOKYMEHTOB:

e @epepanbHbiii 3aKOH 0T 29.12.2012 1. Ne 273-®3 «0O6 obpa3oBaHuM B
Poccurickon ®@enepariun»;

e [Ipuka3 MwunnpocBemienusi ot 22.03.2021 r. Ne 115 «O6 yTBepXaeHUU
[Mopsiika OopraHM3aliy U OCYILeCTB/IeHUs] 00pa3oBaTebHOMN [esiTe/TbHOCTH
M0 OCHOBHBIM 0011je00pa3oBaTe/ibHBIM TporpaMmaM — 06Opa3oBaTebHBIM
MporpaMMaM HauajbHOTO 00I1lero, OCHOBHOTO 00Iero u cpefiHero obirero
o0Opa3oBaHUsI»;

e [Ipuka3 MunmnpocseljeHusi oT 31.05.2021r. Ne 287 «0O6 yTBepKaeHUU
denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHZApTa OCHOBHOTO
ob11iero 06pa3oBaHUS»;

¢ [locraHoBnenue ['JlaBHOTO TrOCYAAapCTBEHHOTO CaHUTApHOro Bpaua P® or
28.09.2020 r. Ne 28 «O06 yTBepxxgeHrM caHuTapHbIX rpaBus CIT 2.4.3648-20
«CaHWTapHO-3M1eMHU0/IOTHYeCKre TpeboBaHUs K OpraHu3aLysam
BOCITMTaHUSI ¥ 00yUeHUs], OTAbIXa U 03[]0POBJIEHUS IeTell U MOJIOZIeKU»»;

¢ JlocraHoBneHve ['71aBHOr0 rocyJapCTBeHHOIO CaHWUTapHOro Bpaya P® or
28.01.2021 r. N 2 «O6 yTBepXAeHUM CaHWUTapHBIX MpaBu/ 1 HopMm CanlluH

1.2.3685-21 «['mruneHnueckrie HOPMAaTHBBLI U TpeOoOBaHUA K 00eCrieueHUro
6e3omacHoct ¥ (win) Oe3BpegHOCTH A/ 4YesioBeKa (DaKTOPOB Cpe[IbI
00UTaHUS»;

o Tlpuka3 MunuctepctBa rpocseiijeHus: P® ot 16 Hosi06ps 2022 1. Ne 993 «O6
yTBepxKJIeHUU (elepanbHOM 00pa3oBaTe/NbHONM TPOrpaMMbl  OCHOBHOT'O
o61miero o6pa3oBaHUs»;

e OcHoBHasi  oOujeoOpa3oBaTesibHasi ~ TMpPOrpaMMa  OCHOBHOTO  OOII[ero
obpazoBanuss MKOY ToryunHckoro paiioHa «ToryunHcKasi CpeJHsisI IITKO/Ia
Nel»;

e [lonoxxenue o paboueii mnporpamme MKOY ToryuuHCcKoro paiioHa
«ToryunHckasa cpenHsis mKosia Nely.

Ilesin M3yueHus npegMera «MareMaTHKa»

* (opMHpOBaHHWe LIeHTPaJIbHBIX MaTeEMaTUYECKHUX MOHATUU (UUCIIO,
BeJIMUMHA, reoMeTpuueckasi Gurypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKLMs),
obecrieunBarOLMX IPeeMCTBEHHOCTb U NIepCIeKTUBHOCTh MaTeMaTHyeCcKoro
obpa3oBaHus 00yUaroIUXCS;

* ro/BeJieHre 00yuaroIIMXCs Ha IOCTYITHOM /i/Is1 HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3U MaTeMaTUKU U OKPY’Karolllero Mrupa, IOHUMaHHue
MaTeMaTHKH KaK 4acTy 0011ieil Ky/IbTyphl Ue/IOBeueCTBa;



® pa3BUTHE WHTE/JIEKTya/IbHBIX U TBOPUECKUX CITIOCOOHOCTEM
o0Oy4aroIuxcs, I03HaBaTe/IbHON aKTUBHOCTH, UCC/Ie/I0BaTeTbCKUX
yMEHUH, KpUTUYHOCTHY MBILLJIEHUS, UHTepeca K U3y4eHUI0 MaTeMaTHKY;

* (dopmupoBaHve (YHKIIMOHATBbHOM MaTeMaTUUeCKOW IDAMOTHOCTH: YMeHUs
pacrno3HaBaTh MaTeMaTUueCKue acrieKThl B pea/ibHbIX )KU3HEHHBIX CUTYaLUsIX
Y MPU U3YUYeHUH APYTUX YUeOHBIX MPeJMeTOB, MPOSIB/IeHNUS 3aBUCUMOCTeN U
3aKOHOMEPHOCTeM, (POpPMYJIMPOBaTh UX Ha SI3bIKe MaTeMaTHKU U CO3/aBaThb
MareMaTU4yecKre MOJe/u, TIPUMEHSITb OCBOEHHbIM MaTeMaTUUYeCKUM armapar
IS pellleHus TIPaKTUKO-OPHEHTUPOBAHHBIX 3a/lau, WHTepIIpeTHpPOBaTh U
OLIeHMBAaTh MOJyYeHHbIe pe3y/ibTaThl.

MecTo yueOHOro mpeMera «MaTeMaTHKa» B y4eOHOM I/IaHe

B cootBetctBUM ¢ PI'OC OOO yuebHble npeaMeTsl «MaTeMaTKa» BXOJST
B TIpeJIMeTHyI0 o00sacTb «MaremMatTuka W UWH(POpPMaTHKa» W SBSIOTCS
00s13aTe/IbHBIMY TIPeIMETAMH Ha YPOBHe cpefiHero obiijero o6pa3oBaHus.

B 10-11 knaccax yueOHbIN TpeaMeT «MareMaTvka» TPaJUI[MOHHO M3yUyaeTCs
B PaMKax C/e/yroix yueOHbix KypcoB: B 10-11 k/maccax — KypcoB «AJjirebpa»,
«['eomeTpus», «BeposITHOCTb U CTaTUCTHKA».

Ha peanusainmio yuebHoro mpeamera otBegeHo 340 dYacoB B
o0si3aTenlbHOM YacTH yueOHOTrO TIIaHa ITKOJIBI:
10 kyiacc 11 kacc

170 u 170 4

Pabouasi mporpamMma 1o MartemaTuke Ay 10 -11 kjaccoB cocTaBieHa B
cootBeTcTBUU ¢ PI'OC OOO.

10 kmacc: MaremaTuka: Anre6pa ¥ Hauajla MaTeMaTUUeCKOro aHanu3a. ba3oBbiii
ypoBeHb: yuebHuk/ A.I'. Mep3nsik, [1.A. HomupoBckuii, B.B. TTomoHckuii u Ap.; Tof
pen. B.E. [Togonbckoro . -5-e uzg. — M. :Benrana-I'pad, 2020, — 368 c. : un.

11 kmacc: MaTtemaTuka: Anrebpa ¥ Hayajia MaTeMaTHUUeCKOTO aHa/Iu3a: yueOHUK:
6a3oBbiit ypoBeHs/ A.I'. Mep3nsik, [I.A. Homuporckuii, B.B. ITononckwuii, M.C. kup
— M. :IIpocBeiuenue, 2021, — 288 c. : ui.

10 knacc: MaremaTuka: ["'eomeTpusi: Ba3oBeiii ypoBeHb: yueOHUK/ A.T'. Mep3isik,

O.A. Homuposckui, B.B. ITononckuii u gp. — M. :BenTana-I'pag, 2020, — 208 c. :

wn. 11 knacc: Maremaruvka: ['eomerpust: 11 kiacc: 6a30BbIi ypoBeHb: yueOHUK/ A.T.
Mepsnsik, [.A. Homuposckuit, B.B. [Tononckuii, M.C. fIkup — M. :TlpocBeliieHue,
2021, - 207 c. : yun.

BocrniiraTenbHBIN ITOTEHI[MA MpeagMeTa «MaTteMaTHKa» peau3yeTcs uepes:

® [puBJeUeHHe BHUMaHUs 00yuarol[uXxcs K [JeHHOCTHOMY acCIeKTy H3ydaeMbIX
Ha ypOKax IpeJMETOB, SIBJIEHUH U COOBITUM, WHUIIMMPOBAHUE OOCY»KIeHHH,
BBICKA3bIBaHUI CBOEro MHEHWs], BBIPAOOTKH CBOEro JIMYHOCTHOTO OTHOIIIEHUS
K M3y4aeMbIM COOBITUSIM, SIBJIEHUSIM, JTUI[AM;



MIpYMEeHEeHHe WHTePaKTUBHBIX (OpM yueOHOI paboThl — HWHTE/IeKTYa bHbIX,
CTUMY/IUPYIOIIUX  TMO3HABATE/bHYI0  MOTHMBALIWIO, MIPOBBIX  METO[HK,
OUCKYCCUHM,  JAIUX  BO3MOXKHOCTh  TPUOOPECTH  OMBIT  BeJeHUs
KOHCTPYKTUBHOTO [Majiora; TPYINOBOM paboThkl, KOTOpasi yUUT CTPOUTH
OTHOIIIEHUsT W  [JeMCTBOBaTh B KOMaHJe, CIOCOOCTBYeT  pa3BUTHIO
KPUTUUECKOT'O MBIIIIEHUST;

noby>keHre o0yuaroiuxcs cob/r0jaTh HOPMBI TIOBeIeHNs], TIpaBU/Ia O0IIeH s
CO  CBEpCTHUKAMM U  [ejlaroraMH,  COOTBETCTBYIOIIME  YK/amy
obmeobpa3oBaTe/lbHOM  OpraHM3aljiM, yCTaHOBJIeHWe U TOJJEP)KKY
nobpokenaTrenbHON aTMOCheph;

UHULIMMPOBAHHWE W TIOAJEP)KKY  MCCAeJOBaTe/IbCKOW  JeSTe/TbHOCTH
00yyYaroIUXCsl, T/IAHUPOBaHKWe U BLIMIOJTHEHNE UHUBHAYa/IbHBIX 1 TPYIIIOBBIX
IIPOEKTOB BOCIIMTATE/IbHOM HarlpaBeHHOCTH.

Onucanue OpraHM3diiii U COAe€pPKaHUA OLl¢eHUBAHUA

HpI/I OL€EHMBAHUHN  YUEHHWUYECKHX pa60T, BBITIOJIHEHHBIX B PAMKAX

TEMdATUYECKOI'0, TII€epUOAUYECKOTO0 KOHTPOJIA U HpOME)KYTO‘—IHOﬁ dTTeCTaluu,

HEO6XO,E[I/IMO MpUAEPXNBATHCA CHE,E[YI-OH.IEﬁ IMKdJIbI ITepeBOoAad IMPOLEHTa IMPAdBU/IBHO
BBITTO/THEHHBIX BaAaHI/Iﬁ B OTMETKY:

OtmeTKa [IpoLieHT mpaBU/ILHO IIporieHT paBUIBLHO
BbIIIO/THeHHbIX BBITTO/THEeHHBIX
3a7iaHl Ha 6a30BOM 3a/laHUM Ha YPOBHE
YPOBHe BbILLIe
(BY) 6a3oBoro (BB)
«5» 85-100% 65-100%
«4» 75-84% 50-100%
«3» 50-74% -
«2» MmeHee 50% -

KoHTpoJIb OCyI1lecTB/IsieTCsl yepe3 pa3/iMuHble opmbl paboT:

® PaboTta B rpymnmax — CamMOCTOsSITe/bHasi MOATOTOBKA Ha yYpOKe U YCTHBIN
OTBET B I'PYIITie TI0 OJHOMY U3 TIPe/IJI0’KeHHBIX BOMPOCOB 6e3 00bsICHeHUs YUUTeIs,
KOJIJIEKTUBHOE OljeHMBaHHe pab0ThI KaXKJOT0 YYaCTHHUKA TPYTITIhI;

e [IpakTnueckass pabora — wu3yueHHWe HOBOW TeMbI TIOJ PYKOBOZCTBOM
YUUTeJIsI C OJJHOBPEMEHHbIM BBITTOTHEHUEM TIPAaKTUUECKUX 3a/laHUi BCEM KJ/1aCCOM

[I/1s1 3aKperieHusl MaTepuarnia,

¢ JTUKTaHTBI, Cpe3bl, MMCbMeHHbIe KOHTPOJIbHbIE PabOTHhI.

e [IpoekTHbIe PabOTHI.

[TpomMexxyTouHasi aTTecTallysi POBOJUTCS B KOHIe yueOHOro roja B dopme
MMCbMEHHOM KOHTPOJILHOM pabOoThI.



I COAEPKAHUE YYEBHOI'O ITPEAMET

Anredpa

10 knacc

Yucia v BbIYUC/IeHUA

ParroHasibHbIe yncia. OObIKHOBEHHBIE U IeCSiITUUHbIe APOOH, TPOLIEHTHI,
OeckoHeuHble MiepuoANUecKre [pobu. AprdmeTruecKue oreparyu ¢
paLMoHaIbHBIMU UKC/IaMU, TTpeoObpa30BaHusl YMC/IOBBIX BbIpakeHUi. [IpuMeHeHre
Zpobeil 1 TIPOLIeHTOB [i/Is1 pellieHust IPUK/IIHbIX 3a/jau U3 pa3/IMUHbIX OTpac/iei
3HaHUU U peaslbHOM KU3HHU.

HevicTBUTeNbHBIE UMca. PaljioHaibHbIe U UppaLjMOHA/IbHbIE YKCJIA.
ApudmeTrueckue orepaiuu C JeiCTBUTeTbHBIMUA unciaMu. [IpubnkéHHbie
BBIUMCJIEHNS], TTPaBUJIa OKPYTJIeHUs], MPUKHU/KA U OLIeHKa pe3yJ/ibTaTa BEIYUC/IeHUH.

CreneHb C 1]e/bIM NoKazaTeneM. CTaHaapTHas hopma 3arnucu
JIleMCTBUTEIbHOTO unciia. Vicronb3oBaHve NoAXoAsield (popMbl 3amucu
JIeWCTBUTE/IbHBIX YKCeJT /1Sl PelleHUs TPaKTUUYeCKUX 3aau U Mpe/CTaBIeHus
JlaHHBIX.

ApudmMeTruecKkuii KOpeHb HaTypa/ibHOM cTerneHu. [leliCTBUS C
apu(pMeTHUECKMMU KOPHSIMU HaTyPa/IbHOM CTETeHHU.

CHHyC, KOCMHYC U TaHI'€HC YUCJIOBOTO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHT'eHC YMC/I0BOr0 apryMeHTa.

YpaBHeHus U HepaBeHCTBa

Tox/ecTBa U TOXKAeCTBeHHbIe TIpeoOpa30BaHusl.

[Tpeo6pa3oBaHue TPUTOHOMETPUUECKUX BbIP&KEHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHUe (POPMYJIbI.

YpaBHeHue, KopeHb ypaBHeHUs1. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo[
VHTEPBaJIOB.

PerrieHue 1je/bIX U APOOHO-paAllOHA/ILHBIX YpaBHEHUH 1 HEPaBeHCTB.

Perienve nppanioHaIbHBIX YPaBHEeHUU U HEPaBeHCTB.

PelieHrie TPUTOHOMETPUYECKUX YPAaBHEHUH.

[IprMeHeHMe ypaBHEHW Y HEPABEHCTB K PEIleHUI0 MaTeMaTUYeCKuX 3a7jau v
3aflau pa3/MUHBIX 00/1acTell HAyKU U peasbHOU KU3HMU.

DyHKIUU U TPaPuKn

dyHKIWMs, criocobsl 3aganus GyHKIMK. ['paduk ¢pyHKUMN. B3aumMHo oOpaTHbIe
GYHKLIWN.

O6nacte ompeseneHyss U MHOXKeCTBO 3HaueHud ¢yHkimu. Hymu dyHKumu.
[TpoMe)XyTKH 3HAKOMOCTOSIHCTBA. UETHBIE Y HEUETHBIE (DYHKLIWU.

CrerneHHass (yHKLMs C HaTypaJbHBbIM M LieJIbIM IMOKa3aTesneM. Eé cBoiicTBa U
rpaduk. CBolCTBa U rpaMK KOpPHSI N-OW CTEIeHHU.

TpuroHomeTpuueckass  OKDY>KHOCTb,  OMNpeJie/leHhe  TPUTOHOMEeTPUUeCKHUX
(YHKLMKA YMCIOBOrO apryMeHTa.



Hauasia MaTeMaTHueCcKoOro aHaau3a

[TocnenoBaTenbHOCTH, Croco6bl 3a/jaHus 1oc/ieZloBaTe/IbHOCTEH.
MOHOTOHHBIe [0C/Ie,0BaTe/IbLHOCTH.

ApudmeTrueckass U reomeTprueckasi rporpeccrud. beckoHeuHo yObiBarolijasi
reomeTpuueckas miporpeccusi. Cymma OecKOHeuHO yObIBarollell reoMeTpUuecKoi
nporpeccur. PopMysia C/IOXKHBIX TIPOLeHTOB. Vcmosib30BaHue MPOrpeccud AJjist
pellieHUs pea/ibHbIX 3a/iau NPUKJIaZHOIO Xapakrepa.

MHo>xecTBa U JIOTHKA

MHOJKeCTBO, Olepalui Haj MHo)KecTBamu. Jluarpammsbl Oiinepa-BenHa.
[TpriMeHeHre TeOpeTHMKO-MHOXXECTBEHHOI'0 arrapara [jisi OINWCaHUsl peasibHbIX
TIPOLIECCOB U SIBJIEHUM, TIPU PellleHr  3a/lau U3 APYTUX yueOHbIX TPeZiIMeTOB.

Omnpepnenenuve, TeopeMa, C/ieICTBUe, 0OKa3aTeabCTBO.

11 knacc

Yucia ¥ BbIYUC/IeHUA

HaTypasnbHble U Lesble uncaa. [Ipu3Haky JeMMoCTy LiesbIX

ynces. CTereHb C paljuOHaIbHBLIM MOKa3aTeseM. CBOMCTBA

CTerneHwu.

Jlorapudm uncina. [lecsiTuuHble ¥ HaTypasibHbIe JIOrapu(Mbl.

YpaBHeHMA U HepaBeHCTBaA

[Tpeobpa3oBaHye BbIpaXKeHUM, Co/lep>Kall[uX JorapruMbl.

[TpeoOpa3oBaHre BLIPAKEHHWM, COZEP)KAIUX CTerleHd C palvoHaIbHBIM
roKasareseM.

[IpyMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3aTe/ibHbIE YpaBHEHUS U HEpaBEHCTBA.

JlorapupmMuueckrie ypaBHEHUSI 1 HEPABEHCTBaA.

CucTeMbl TMHEMHBIX ypaBHeHWH. PellleHre MpUK/IaJHBIX 3aZiauy C MOMOLbIO
CHUCTEMBbI JIMHEeWHBIX YPaBHEHUM.

CUCTEeMbI U COBOKYITHOCTH palMOHaIbHBIX YPaBHEHUN 1 HEPABEHCTB.

[IpumeHeHVe ypaBHEHU, CUCTEM U HEPAaBEHCTB K PEILeHWI0 MaTeMaTUUeCKuX
3ajjau ¥ 3aJjau 13 pa3/IMuHbIX 00/1acTeld HAYKU U peasibHOM »KH3HHU.

@yHKIMU U rpaduKu

®yukius. [lepuoanueckue QyHKIUU. [IpoMeXXyTKM MOHOTOHHOCTH (DyHKLIWH.
MakcuMyMbl ¥ MHUHUMYMBI (QyHKIMU. HaubOonblllee ¥ HavMeHblllee 3HaueHUe
(GyHKLMY Ha TIPOMEXKYTKe.

TpuroHomeTpruueckue QPyHKI[MH, UX CBOMCTBA U rPa(UKH.

[Toka3atesibHas u jjorapudmuueckasi GyHKLWW, UX CBOUCTBA U rpaduKy.

Wcrnonb3oBanve rpapuKoB (QYHKIUNA /s WCCAe[OBaHUS TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TPU pelleHuM 3ajad U3 [PYrUx yueOHBIX
MpeIMETOB U peasbHOW JKU3HU.

Havana MmaTemMaTH4eCKOro aHaaus3a

HenpepbiBHble ¢QyHKUMWA. MeTos WHTepBanoB [/l pelleHds HepaBeHCTB.

[Tpon3BogHas GyHKIMU. ['eoMeTpruyecKuii U (PU3NYECKU CMBIC/T [IPOU3BOJSHOM.

[TpousBopHble  371eMeHTapHbIX  (QyHKUMK.  Dopmysibl  HaXOXZEeHUs
MPOU3BO/IHOM CYMMBbI, TIPOU3Be/IeHHUsI U YaCTHOTO (PYHKILIUM.



[TpriMeHeHre TIPOM3BOAHON K WCCIeOBaHUIO (YHKI[HH Ha MOHOTOHHOCTH H
9KCTpeMyMbl. HaxoskzieHre HauOOJIBIIIEro W HaWMEHBINero 3HaueHus (QyHKIMYA Ha
OTpe3Ke.

[IpyMeHeHre TPOU3BOAHON [/l HaXOXJAeHWs HaWIyulllero pelleHds B
MIPUKJ/IQIHBIX 3afiauax, AJis orpefesieH|us CKOPOCTH TIpoliecca, 3aJjaHHOTo (opMyJIoi
Wm rpauKoM.

[TepBooOpa3sHast. Tabmuila mrepBooOpa3HbIX.

WHTerpari, ero reoMeTpruueckuii CMbic/a. BoruncieHre uHTerpana rno ¢gopmyiie
HretoToHa JleiiOHMIIA.

I'eomeTpus

10 knacc

IIpsiMbIe U IJIOCKOCTH B IIPOCTPAHCTBe

OcCHOBHbIe  TIOHATUS  CTepeomMeTpuu. Touka, mnpsMas,  IIJIOCKOCTb,
npocTpaHcTBo. [loHATHe 006 aKCMOMAaTU4YeCKOM IIOCTPOEHWH CTepeoMeTpUU:
aKCHUOMBI CTepeoMeTpUH CJIeICTBUS U3 HUX.

BsaumHOe pacriosiokeHue TIIpIMbIX B IIPOCTPAHCTBe: IIepeceKaroluecs,
rnapajyiejiHele UM CKpeljuBaroluecs mnpsaMble. IlapannensHOCTs TMIPAMBIX U
IJIOCKOCTEM B  TPOCTPaHCTBe: Mapasie/ibHble TpsiMble B TMPOCTPaHCTBe,
NapasijieJIbHOCTh TPEX TMPSMBIX, [apasvle/lbHOCTh TMPSIMOW M IUIOCKOCTU. YTJbI C
COHAIpaB/IeHHbIMA  CTOPOHaMH, Vyroj MeXAy IMpsAMbBIMU B  IIPOCTPAHCTBe.
[TapanienbHOCTb IJIOCKOCTEN: Iapasule/ibHble IVIOCKOCTH, CBOWMCTBA Iapaslle/lbHbIX
nockocTeit. IIpocrelilme mpocTpaHCTBeHHble (PUIYpbl Ha MJIOCKOCTU: TeTPas[p,
Ky0, mapasiesienure/j, IOCTPOeHNE CeYeHUH.

[TepneHAUKY/IAPHOCTE TIPSIMOU U TUIOCKOCTU: TepHeHAUKYJISIpHbIe TpsMble B
IIPOCTPAHCTBe, IpsIMbIe Iapaslie/ibHble U MepIeHAUKYJ/IApHbIe K IJIOCKOCTH, [IPU3HAK
MepreHAUKYISIPHOCTH MPSIMOM U TVIOCKOCTH, TeopeMa O MPSIMOW MeprieHUKYJ/IIPHOU
TJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ1 MeXAY MPSIMOM U MJIOCKOCTBIO, JBYTPaHHbIN
yroi, JMWHEVHBbIA Yroa [JBYTPaHHOTrO yria. IlepneHAWKY/Assp W HaK/JIOHHBIE:
pacCTosiHe OT TOYKMA [0 IJIOCKOCTH, PacCTOSTHUE OT TIPSIMOU [0 TJIOCKOCTH,
MpoeKusi (Urypbl Ha IIOCKOCTh. [lepneHAMKYASIpHOCTh TIJIOCKOCTeW: TpU3HAK
NeprieHUKY/IIPHOCTH ABYX IUVIOCKOCTel. Teopema 0 Tpéx nepneHAUKY/Isipax.

MHororpanHuKH

IToHsaTHe MHOrOrpaHHUKA, OCHOBHBIE 3/IeMeHTbl MHOI'OI'PaHHWKa, BBIIYKJ/Ible U
HEeBBINYK/Ible MHOIOTPaHHUKY, pa3BEépTka MHororpaHHuka. [Ipusma: n-yrosbHas
rpu3Ma, TpaHU U OCHOBaHWsI TIPU3MBI, MpsiMasi U HaK/IOHHasl MpY3Mbl, O0KOBasi 1
T10J/IHas [I0BepXHOCTH IpY3Msbl. [lapanienenunes, NpsMOYTro/bHbIN NTapasliesienurnes
v ero ceoycTsa. [lupamuzia: n-yrosbHas nupamMuza, 'paHd U OCHOBaHUe IUPaMU/bl,
OoKoBasi ¥ TI0/IHast MOBEPXHOCTDb MTUPaMU/Ibl, TIPABUIbHAs U yCeUéHHasi MMpamu/a.

OneMeHThl Tpu3Mbl U nUpamuzbl. [IpaBuibHBIe MHOTOIpDaHHUKU: IIOHATHE
IpaBWILHOI'O MHOIOIpDaHHMKA, [paBU/bHas IIpU3Ma U IIpaBWIbHasA IUMpaMUJa,
npaBW/IbHAsE TPeyroJibHas MUpaMujia U TIpaBUIbHBIN TeTpaszp, Ky06. IIpesacraBieHue
O MPaBU/IbHBIX MHOI'OI'PAaHHUKAX: OKTas/p, AoJAeKasap U ukocasp. CeueHus: [PU3MbL
Y [MpaMuy/ibl.



CumMeTpusi B TIDOCTPAHCTBE: CHMMETPUSI OTHOCUTE/NIbHO TOYKH, TIPSIMOM,
TJIOCKOCTU. DJieMeHTbl CHMMETPUM B MUpaMU/ax, Mapasuie/ienunesax, MpaBUIbHbIX
MHOTOTDaHHUKaX.

BbiuricieHre 371eMeHTOB MHOTOTPAaHHUKOB: pé0pa, [AWaroHaau, YIJIbL
[Tnorazs 60KOBOM MOBEPXHOCTH M TIOJTHOM TTIOBEPXHOCTH TIPSIMOM MPU3MBbI, TJIOIIA/Ib
OCHOBaHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTH TIPSIMOM TIpu3Mbl. [1no1aas 60koBoi
MOBEPXHOCTM U TIOBEPXHOCTU TIPaBU/BLHOW TMUpaMUbl, TeopeMa O TUIOLaAU
yceuéHHOU nupaMuel. [ToHsTHE 06 06BEMe. O6BEM MMpaMUIbl, IPHU3MBI.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHWS MeXAY TUIOMIA[sIMHU
MoBepXHOCTel, 00bEMamMU 1OJ0OHBIX TeJ.

11 knacc

Tena BpalueHus

LlunuHgpuueckast IOBePXHOCTb, 00pa3ytoliye UINHAPAYECKOW MTOBEPXHOCTH,
OCh I[WIMHAPUYECKOM MOBEPXHOCTU. LIM/TMHAD: OCHOBaHHUS M OOKOBasi TIOBEPXHOCTD,
oOpa3ytoljasi ¥ 0Ch, IJI0IIa/[b O0OKOBOM U TTOTHOM ITOBEPXHOCTH.

KoHuueckasi TToBepxHOCTh, 00Opa3syrollrie KOHUUeCKOW TOBepXHOCTH, OChb U
BepIlIMHAa KOHUUECKOM MoBepxXHOCTH. KoHyC: OcHOBaHMe W BepilivHa, 0Opa3ytolias 1
0Cb, TUIOIA/Ib OOKOBOM M TIOJTHOM TTIOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yrolye 1
BLICOTA, OCHOBaHUsI U OOKOBasi [TOBEPXHOCTh.

Cdepa ¥ 1map: 1LeHTp, pajuyC, AuUaMeTp, IUIONIa/lb MOBEPXHOCTU CQephl.
B3anmHoe pacrionokeHue cdepbl U TJI0OCKOCTH, KacaTeslbHas TUIOCKOCTb K cdepe,
T/10111a/1b Chephl.

M306paskeHue Tes BpallleHHs Ha MJIOCKOCTU. Pa3BépTKa LIWIMH/PA U KOHYCa.

KombuHaiyy Test BpalljeHUsl ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHbIN
oKoJ10 cepsl, chepa, BliMcaHHAsi B MHOT'OTPaHHUK, WU/IM TeJI0 BpallleHUs.

[TousiTrie 06 06BEMe. OCHOBHBIE CBOMCTBa 00bEMOB Tel. Teopema 00 00bEMe
MIPSIMOYTOJILHOTO Tapasuiesienuriefia v cyieficTBus U3 Heé. OObEM LIUIMHAPA, KOHYCA.
O6BéM 1m1apa u 1oIaib Chepo.

[Tomobubie Tema B mipocTpaHcTBe. COOTHOIIEHWS MeXKAY TUIOMIAsIMHU
ToBepXHoCTel, 00bEMaMu TTOA0OHBIX Te.

Ceuenust LfuIMHAPA (TTapayieNlbHO U TIepIieHANKYJ/ISSPHO OCH), CeueHHs: KOHyca
(mapassieslbHOe OCHOBAHUIO M MPOXO/sAlIee uepe3 BepPIINHY), CeueHus Iapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BeKTop Ha TJIOCKOCTH U B TipocTpaHcTBe. Ciio)KeHHe U BbIUMTaHKe BEKTODOB.
YMHOKeHHe BeKTOpa Ha umMc/Io. Pa3jo)keHWe BeKTOpa IO TPEM HEKOMILIaHapHBIM
BekTOopaMm. [IpaBusio mapasienenurea. PerieHre 3aziau, CBSI3aHHBIX C IPUMEHEHUEM
MpaBWI JeNCTBUM C BekTopamu. [IpsMoyrosibHasi CUCTeMa KOODJWHAaT B
npocTtpaHcTBe. KoopavHatel BekTopa. IlpocTeimme 3aziauv B KOOpPAWHATax. YTOJI
Mexx1y BekTopamu. CKasisipHOe Tpou3Be/ieHre BeKTOPOB. BhIunc/ieHre yriioB MeXXIy
MpPSIMBIMA YW TUIOCKOCTSIMH. KOOPIWHATHO-BEKTOPHBIM METOZ, TIpU  peIleHrur
reoMeTpUYeCKUX 3a/ay.



BEpOHTHOCTb M CTATUCTHUKA

10 K/TACC

[lpencraBneHve JaHHBIX C TIOMOIIbIO Tabmul, u guarpamMMm. CpefHee
apudmMeTUUeCcKoe, MeiiaHa, HauboJblilee U HalMeHblllee 3HaUeHUsl, pa3Max, JUCIIePCHs
Y CTaHZAPTHOE OTK/IOHEHHe YKCI0BbIX HabOpOB.

CrnyuJaiiHble 3KCIiepUuMeHTbI (OTIBIThI) U C/TyuyaiiHble COOBITHS. JeMeHTapHbie
coObITHsT (MCXObI). BeposiTHOCTH cilydaliHOro CoObITHS. BaM30CTH 4YacTOTBI U
BepOSATHOCTU COObITUM. CryuaiiHbie OMBITHI C PABHOBO3MOXXHBIMU 3j/ieMeHTapHbIMU
cobbITusiIMU.  BeposTHOocTH  CcOOBITMH B OmbITaX C  PaBHOBO3MOXXHBIMU
3/1eMeHTapHbIMU COOBITHUSIMU.

Onepauyy Haj, cOOBITHSIMU: TlepecedyeHre, 00beJUHEHNe, TTPOTUBOII0/I0KHbIe
cobpITHsA. [JuarpamMmebl Ditiepa. @opMysia Cl0KeHUsI BePOSITHOCTE.

YcnoBHasg BepOSTHOCTb. YMHOXKEHHE BepOATHOCTeu. [lepeBO CJyyaliHOTO
sKcriepuMeHTa. @opmyJia MoHONM BeposiTHOCTH. He3aBrcumbie cOOBITHS.

KombuHaTopHOoe mpaBuio yMHOxKeHus. [lepectaHoBku U ¢akTopuan. Uucio
couetanuil. TpeyromsHuk Ilackasnsi. @opmysa 6uHoMa HbroTOHa.

BrHapHBIM C/lydaiiHbll OMBIT (UCMBITaHWE), yCIiex U Heyzauda. He3aBucumele
vcnbiTanus. Cepusi  He3aBUCHMBIX — WCMBITaHUM [0 mnepBoro  ycrexa. Cepust
HEe3aBUCUMBIX UCTbITaHUK bepHyu.

CnyuvariHass  BenuuuHa.  Pacnpefenenue  BeposiTHOcTed.  [Iluarpamma
pacripeziesienusi. Ilpumepsl pacripefiesieHui, B TOM YHMC/e, FeOMeTpUYeCcKoe U
OrvHOMUabHOE.

11 KVIACC

YucnoBble XapaKTEPUCTUKU C/TyYaliHbIX BeJTMUMH: MaTeMaTHUeCKOoe OXKU/laHUe,
JIMCTIepcusi U CTaHZApTHOe OTK/IOHeHWe. [IpyuMepnl MprMeHeHHs] MaTeMaTHU4eCKOro
OKWJaHusl, B TOM UMC/JIe B 3aZlauax K3 MOBCEJHEBHOM >XU3HU. MareMaThuyeckoe
OKHJaHue OWHApHOW C/Ty4yaliHOW BeJIMUMHBI. MaTeMaTHyecKoe OKHJaHHe CYMMBbI
CJlyYaliHBIX BeJIMUMH. MaTreMaThueckoe O)KuJaHue U AUCTepCrsi TeOMeTPUYecKoro u
OUHOMMA/ILHOTO pacIipe/ie/IeHUH.

3akoH OOBIIMX YWCeT U €ero poidb B HayKe, TIpUpoJe W 0OIIecTse.
Bb160pOUHbIH METO/, UCC/IeIOBaHUH.

[Tpumepbl HeMNpepbIBHBIX CAy4yaliHbIX BenuWUMUH. [IOHSITHE O TIJIOTHOCTH
pacnpezeneHus. 3ajaud, NIPUBOAALLIKE K HOPDMa/JIbHOMY pacripeziesieHdr0. [ToHsATHe 0
HOPMaJIbHOM pacrpe/ie/ieH!H.

II. IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA YUYEBHOI'O
INPEAMETA

B pe3ynbraTe wu3yuyeHuss «MaTeMaTHKW» Ha YPOBHe CpefHero o0Iero
obpa3oBanust y oOyuarorierocsi OyayT choOpMHpOBaHBI CIeAyIOIUe JTUYHOCTHBIE
pe3yJIbTaThI:



I'pakgaHCKOro BOCNUTAHUSA:

c(OpMHUPOBAHHOCTb TPAXKJ]AHCKOM TIO3UIMKM 00yUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOTro 00IllecTBa, TIpe/iCTaBeHe 0 MaTeMaTUYeCKuX
OCHOBaX (PYHKI[MOHUPOBAHUSI  Pa3/MUHbIX CTPYKTYp, SIBJIeHUW, TIpoLeayp
rpakiaHckoro obirectBa (BbIOOPHI, OTIPOCHI U JIPyTOe), yMeHHe B3aUMO/IeHCTBOBATD
C COLMa/IbHIMU UHCTUTYTaMU B COOTBETCTBUM C UX (PYHKLIUSAMU M Ha3HAUEHUEM;

ITaTproTHYeCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKOW T'Da)KJaHCKOW HJeHTUYHOCTH, YBaKeHUs K
MPOIIOMY U HACTOSALLEMY DPOCCUMCKOW MaTeMaTWKW, L[€HHOCTHOe OTHOLLIeHWe K
JIOCTV)KEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUMCKOW MaTeMaTUUeCKOM IIKOJIbI,
WCIO/b30BaHe 3TUX [JIOCTW)KEHUM B JIDYyTMX HayKaX, TeXHOJIOTusX, cdepax
5KOHOMUKUY;

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHUMCKOTO Hapo/ia, C(hOPMHUPOBAaHHOCTh
HPaBCTBEHHOI'O0 CO3HaHUs, 3TUYECKOr0 TMOBeJeHHs, CBSI3aHHOTO C TPaKTUUeCKUM
rprYMeHeHHeM [IOCTH)KeHUM HayKU U [1eATe/IbHOCThbI0 YUEHOIo, 0CO3HaHWe JIMUHOTO
BKJIaJia B MIOCTPOEHUe YCTOMUMBOTrO OyAyIero;

JCTeTHUECKOro BOCIIUTAHUA:

3CTeTUYeCKOe OTHOIIeHWe K MHpPY, BKJ/OUas 3CTeTUKYy MaTeMaThUueCKUX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3ajjay, pelleHri, pacCy>KIeHU, BOCIIPUUMUHBOCTb K
MaTeMaTU4YeCKUM aclieKTaM Pa3/IMYHbIX BUJ0B UCKYCCTBa;

DuU3NUeCcKoro BOCIUTAHUA:

c(hOpMHPOBAaHHOCTb YMeHUSs MPUMEHSITb MaTeMaTUueCKre 3HaHUSI B MHTepecax
3m0poBoro U Ge3ormacHoro obpasa >KW3HU, OTBETCTBEHHOe OTHOIIeHWe K CBOeMY
3/I0POBbIO (3/0pOBOE TIMTaHHe, COA/TAHCHUPOBAHHBIA DPEXUM 3aHATUM M OT/IbIXa,
perynsipHas (u3uyeckass akKTUBHOCTh), (H3MUEeCKOe COBepLIeHCTBOBaHWE TpU
3aHSTHUSAX CIIOPTUBHO-03J0POBUTEIBHOM JesITeTbHOCTHIO;

TpyAoBOro BOCNUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHWe IIeHHOCTH TPYAOMI00Us, WHTepec K
pa3MuHbIM chepaM MpodeCcCUoHaNTbHOU /1eITeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOU
1 eé MPUIOXKeHUsIMHA, YMEHHe COBepIlaTh OCO3HAHHBIN BBIOOp Oyayirel rpodeccun
Y pea/ii30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE TJIaHbI, TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaThUueCcKoMy 00pa30BaHUI0 M caM000pa30BaHUIO Ha MPOTSDKEHWH BCel YKU3HH,
FOTOBHOCTb K aKTMBHOMY yYaCTHI0 B  DpelleHUWM [pakKTUYeCKUX 3ajau
MaTreMaTU4eCKOM HarpaB/eHHOCTY;

JK0J/I0rM4eCKOro BOCITUTAHUSA:

Cc(hOpPMUPOBAHHOCTL ~ JKOJIOTMYECKOM  KY/JIbTYpbl, TIOHUMaHWe  BJIUSHUS
COLIMATbHO-5KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHWE TIPUPOJHOW W COLMAaIbHOU
cpefibl, 0CO3HaHKe T/100a7bHOT0 XapaKTepa 3K0JI0rHUecKUX Ipo0bsieM, opueHTalys Ha
NpUMeHeHre MaTeMaTUUeCKUX 3HaHUH JJIs pellleHus 3a/layu B 00/1acTH OKpY»Karoliei
cpefibl, TIJITaHMPOBaHWE TOCTYNKOB W OL[EHKM WX BO3MOXXHBIX TOCIeACTBUAW [I/Is1
OKDY>Karolllen cpefibl;

I{eHHOCTH HAayYHOT0 MMO3HAHMS:



c(hOpMHUPOBAaHHOCTb MHPOBO33DEHUsS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U 0OII[eCTBeHHOMN MPAKTHUKU, TIOHUMaHWe MaTeMaThYecKon
HayKy Kak c(epbl ueoBeuecKou [1essTe/TbHOCTH, 3TaroB eé pa3BUTHS U 3HAUUMOCTH
JUIS pasBUTUSL LIUBW/IM3ALMM, OBJIaJIeHUe S3bIKOM MaTeMaTUKA M MaTeMaTHh4YeCKOU
KYJIbTYPOU KaK CpeZiICTBOM IM03HAaHWS MUPA, TOTOBHOCTb OCYLL[€CTBJISTh TTPOEKTHYIO U
HCCJIeJ0BaTe/IbCKYHO [1eATe/IbHOCTh UHAUBUYaIbHO U B TPYIIIIE.

MeranpegMeTHbIe pe3y/IbTaThI:

MeranpeiMeTHble — pe3y/ibTaTbl  OCBOEHHSI OCHOBHOM  00pa3oBaTebHOM
MporpaMMmbl, (hopMHUpyeMble TIPYU U3yUeHUH MaTeMaTHKH:

1. OsBnajgeHue YyHHBepPCa/IbHBIMH  Yy4YeOHbIMH  T03HABaTe/JIbLHBIMH
e CTBHUAMM
Ba3oBble 1oruyecKue /eiCcTBUs:

BLISIBJIITH UM XapaKTepU30BaThb CYI[eCTBEHHbIE TIPU3HAKKM MaTeMaTHUYeCKHX
00BEKTOB, TIOHSITHUM, OTHOIIIEHHUH MEXy TTOHATHAMH, (POPMYIHpPOBaTh OIpeIeIeHUs
TIOHSTHM, yCTaHAB/IMBATh CYI[eCTBEHHBINA TPU3HAK K/IaCCU(HUKAI[UH, OCHOBAHUS JIJIsi
0000111eHUs ¥ CPaBHEHUsI, KpUTepUr TIPOBOAUMOI0 aHa/l13a;

BOCTIpUHMMATh,  (OpMyJUpOBaTb W  Tpeobpa3oBbIBaTh  CYXK/AEHUSI:
yTBepAuTe/IbHbIe U OTpHUIlaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 00II[1e, YCIOBHBIE;

BLISIB/IITH MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUUS B
akTax, [JaHHBIX, HaAOSIOJEHUSX U YTBEPXKIEHUSX, TpeAjaratb KPUTEPUM [JIsi
BbISIB/IEHUS] 3aKOHOMEPHOCTEe! Y TIPOTUBOPEYNY;

JlenaTb BBIBOIBI C HCTIOb30BaHHEM 3aKOHOB JIOTMKH, [eJyKTHUBHBIX U
WH/IYKTUBHBIX YMO3aK/IIOUeHUM, YMO3aK/TFOuUeHH 110 aHa/IOTH;

TIPOBO/IUTh CAMOCTOSITEJTBHO ZI0Ka3aTe/bCTBA MaTeMaTHUeCKUX YTBEepPKAeHHUM
(psiMble ¥ OT TPOTHUBHOI0), BLICTpAaWBaTh apryMEHTAI[{I0, MPHUBOAUTL MPUMEpPhI U
KOHTPITPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HHS Y BBIBOJIBI;

BbIOMpaTH criocob pelieHUsT yuebHO 3afiauyl (CpaBHHUBATh HECKOJTBKO
BapUaHTOB  pellleHWs, BbIOMpaTb Haubosee  TOAXOAAIIMM C  yuéToM
CaMOCTOSITEe/TbHO BbI/[€/IEHHBIX KPUTEPHEB).

Ba3oBble Hcc/ie0BaTe/IbCKHe JefiCTBUA:

WCTIONb30BaTh BOMPOCHl KakK UCC/Ae0BaTebCKU WHCTPYMEHT TI03HaHUS,
dopmypoBath  BOTMPOCHI, dukcupyoomye  TpoTUBOpeuHe,  TIpobsemy,
yCTaHaB/IMBaTh UCKOMOE U JlaHHOe, (()OPMHUPOBATh TUIOTE3y, apTyMEHTHUPOBaTh CBOIO
TIO3ULIUI0, MHEHHE;

TIPOBO/IUTH CaMOCTOSITe/TbHO CITJIAHWPOBAHHBINA 3KCIIEPUMEHT, HCC/IeZloBaHHe
M0 YCTaHOBJIEHHIO 0COOeHHOCTell MaTeMaTH4eCcKoro oObekTa, sIBeHHs, Tpoliecca,
BBLISIBJIEHUIO 3aBUCUMOCTeN MeX/ly 00beKTaMH, SIBJIEHUSIMH, TPOLiecCaMu;

CaMOCTOSITeSTbHO (POpPMYIMpOBaTh 00O0OIIEHUST U BBIBOABI TI0 pe3yJibTaTaM
MpoBeJIEHHOTO  HAOMIOZIeHWsl,  WCC/Ie[JOBaHUs,  OL[eHWBaTh  /JIOCTOBEPHOCTH
TTO/TyUeHHBIX Pe3y/IbTaTOB, BLIBOIOB U 0000ITIeHH;

TIPOrHO3UPOBaTh BO3MOJKHOE pa3BUTHE TIPOIlecca, a TakKe BbIIBUTATh
TIPe/TI0I0XKeHHs O eT0 Pa3BUTHHU B HOBBIX YCIOBUSIX.



Pabora c undopmarueit:

BLISIBIATE JedUI[UThl UH(POPMAIMK, AaHHBIX, HEOOXOAMMBIX [JjisI OTBeTa Ha
BOIIPOC U /1S peLIeHus 3a/jauy;

BbIOMpaTh MH(OPMAIMIO M3 WCTOYHWKOB Pa3/IMUHBIX THIIOB, aHAJW3HMPOBATh,
CUCTeMaTU3UPOBaTh U MHTEPIIPeTUPOBaTh UH(OPMALIMIO Pa3IUUHbIX BUZIOB U (HOPM
rpe/iCTaB/IeHUs;

CTPYKTYpPUpPOBaTh UH(POpPMAaLIMIO, TPEJCTaB/sATh €€ B pa3IM4HbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaZE&XHOCThb vH(MopmMaum 1o CaMOCTOSITEJTbHO
chopMyTMPOBaHHBIM KpUTEPUsIM, COPMY/TMPOBAHHBIM CaMOCTOSITE/ILHO.

2. OBlajeHne yHUBEpPCA/TbHHIMH YYe€OHBIMH KOMMYHHKATHBHBIMH
e CTBUSIMH

BOCTIPUHUMATh U (DOPMYJ/IMPOBaTh CY>K/leHHsI B COOTBETCTBUM C YCJIOBUSIMU U
1[e/ISIMA OOII[eHUSs], SICHO, TOUHO, 'PAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUs B YCTHBIX
M THMChbMEHHBIX TeKCTax, JiaBaTh TOSCHEHUs 10 XOJAy pellleHus 3ajauu,
KOMMEHTUPOBATh TI0/TyUeHHbIN pe3y/bTar;

B XOJle 00CYy»K/leHHsI 3ajlaBaTb BOITPOCHI 0 CYII[eCTBY 0OOCY’>K/aeMOU TeMbl,
ripo6/ieMbl, pelllaeMoi 3a/lauH, BbICKAa3bIBaTh WU, HalleJieHHbIe Ha TIOMCK pellieHus,
COTOCTaB/ISAIT CBOU CYXKAEHUS] C CYKJEHUSIMA [IPYTMX YUYaCTHUKOB [IMajiora,
oOHapy>XMBaTh pa3/iduMe U CXOACTBO TIO3WI[MH, B KOPpPeKTHOW cdopme
(dbopMyMpoBaTh pa3HOI/IaCUsi, CBOU BO3PaKeHUsI;

Tpe/ICTaB/SATh pe3y/bTaThl PellleHUs 3a/laud, SKCIepUMeHTa, WCC/eZ0BaHUs,
MPOeKTa, CAMOCTOSITeSIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YuéTOM 3ajady
npe3eHTaly U 0COOeHHOCTel ayIUTOPHH.

3. OB1ageHue YHHBepCaTbHBIMH y4eOHBIMHU peryJIiTUBHbIMU

aeucTBusiMu CamoopraHu3anusi:

COCTaB/IATh TIJIaH, a/IFOPUTM DelIeHUs 3a/lauu, BbIOWpaTh CIoco0 pelieHus C
YUETOM MMEIOIUXCSI peCYpCoB U COOCTBEHHBIX BO3MOKHOCTEM, apr'yMeHTHPOBaTh U
KOPPEeKTHPOBaTh BapUaHThI PellleHHi C yUéTOM HOBOW MH(OpMaI[UH.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/I/IEKT:

BJIaJIeTh HaBbIKaMU M0O3HaBaTe/IbHOW ped/ieKCUU KaK 0CO3HAaHWsI COBepIIaeMbIX
JENCTBUM U MBICJUTE/bHBIX TIPOI[ECCOB, WX pe3y/bTaTOB, B/a/leTh Criocobamu
CaMOITIPOBEPKH, CAMOKOHTPOJISI MpoLiecca M pe3y/bTara pPelieHUs] MaTeMaTU4ecKou
3a/1auuy;

Tpe/IBU/IeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TIPU pellleHuH 3ajlauH,
BHOCUTh KOPPEKTHBBI B JIeSIT€/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, JAHHBIX,
HaliJ]leHHBIX OIMUOOK, BLISIBJIEHHBIX TPY/IHOCTEM;

OLIeHWBaTb COOTBETCTBHE pe3ysbTara LjeJid U YCJIOBUSIM, OObSCHSATb TIPUUMHBI
JIOCTYDKEHUsT WM HeJOCTW)KEeHHs pe3y/bTaToB [lesTelbHOCTH, HaxOJUTh OIIMOKY,
JlaBaTh OLIEHKY TIPUOOPeTEHHOMY OIIBITY.

CoBMecTHas AeiITe/IbHOCTb:

MOHUMAaTh W MCI0JIb30BaTh MPEUMYIeCTBAa KOMaHJHOM W WHAWBUAYATbHOU
paboThI MpH pellieHHH yueOHBIX 3a/jad, MPUHUMATh 1je/lb COBMECTHOM ZIesiTe/TbHOCTH,
TJITAHUPOBAaTh OpTraHMU3aIMi0 COBMECTHOW paboThl, pacripefiesisith BUJLI pador,



JIOTOBapuBaThCsl, 0OCYXK/aThb TpOIlecC W pe3yabTaT paboThl, 00600IIaTh MHEHUs

HECKOJIbKUX JTHO/IeH;

y4acTBOBaTh B TPYIIOBBLIX (opMax paboTbl (0OCyKaeHHUs, 0OMeH MHEHWH,
«MO3TOBBI€ IITYPMbI» U MHBIE), BBITIOJHATH CBOIO UaCThb PabOTHI U KOOPJUHUPOBAThH
CBOU ZIEUCTBUS C APYTUMHU UJieHaMH KOMaH/bl, Ol[eHMBATh KaueCTBO CBOETro BK/Iazia B
0011 TIPOAYKT 10 KpUTepusiM, chopMyTUPOBaHHBIM YUaCTHUKAMH B3aUMO/IENUCTBUSI.

ITpegMeTHBIe pe3y/ibTaThl (M0 rofAaM 00ydYeHHs):

Anredopa
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YUuciau
BLIUHC/IEHUSA

OreprpoBaTh MOHSATUSIMU: PAlIMOHATLHOE U
JeNCTBUTETbHOE UMCJI0, OObIKHOBEHHAsI U [leCsITUUHast

IpO0b, TIPOLIEHTHI;

BBITIO/THATH apuMeTHUeCcKe orepalyiy C paljioHaIbHbIMU

U IeUCTBUTEbHBIMUA UYMCIaMU;

BBITIO/THATH MPUO/IMKEHHBIE BBIUNC/IEHHS, UCTIOB3YS
TIpaBU/Ia OKPYTJIeHHs, ZielaTh PUKU/IKY U OIIeHKY pe3y/ibTaTra
BLIUMCJ/IEHUH;

OTIepUPOBATh MOHATUSIMU: CTeleHb C 1[e/IbIM TT0Ka3aTesieM,
CTaHAapTHasi (hopma 3arucy JelCTBUTeTbHOTO YUCIA,

KOpeHb HaTypa/bHOU CTereH!, UCII0/Ib30BaTh MOAXO/ISIIYH0
dopmy

3aIUCH JIeCTBUTE/IbHBIX UKCe /IJIs1 pellleHUs] MPaKTUueCKuX
3a/la4 U Mpe/iCTaB/AeHuUs JaHHbIX;

OTepUpPOBaTh MOHATUSIMU: CUHYC, KOCUHYC Y TaHT'€HC
TTPOM3BOJILHOTO YTJIa, UCII0/Ib30BaTh 3alUCh MPOM3BOJILHOTO
yrja uepe3 obpaTHble TPUrOHOMeTpUuecKre QyHKIUH.




YpaBHeHus u
HepaBeHCTBA

OTeprpoBaTh MOHATUSIMU: TOXKJECTBO, YPaBHEHUe,
HepaBeHCTBO, LieJioe, PallMOHa/IbHOe, UppaL[MOHabHOe
ypaBHeHHe, HepaBeHCTBO, TPUTOHOMETPUUeCKOe YpaBHEHUE;
BBITIOJ/THATD npeoOpa3oBaHus TPUTOHOMETPUUECKUX
BbIp@KeHW U pelllaTh TPUTOHOMeTpHUUeCcKre YpaBHeHMUs;
BBITIO/THSATH MpeoOpa3oBaHus 1[e/bIX, paldOHaIbHBIX U
VppallMOHaNbHBIX BBbIp@&)KEHWN U pelllaTh OCHOBHBIE

TUTIBI  11e/IbIX, pAlMOHAJbHBIX W  UppalOHaTbHBIX
ypaBHEHUI U HEPaBEeHCTB;

TIPUMEHSITh YPaBHEHUSI U HEPABEHCTBA /ISl pellieHus]
MaTeMaTHYeCKUX 3ajlad M 3aJlad M3 pa3/MuHbIX obsacTteit
HayKU U peasibHOW )KU3HU;

MO/Ie/TMPOBaTh peaslbHble CHUTyal[dd Ha S3bIKe anreOphl,
COCTaBJIAThb BbIpaXKeHUsI, YypaBHEHUsI, HepaBeHCTBaA I10 YCJIOBHUIO

3d4/1d4M, UCC/1ea0BaTh IIOCTPOEHHbIE MOJe/IN C UCII0/Ib30BaHHEM
dllliapaTa aJ'IFE6pI:>I.

DyHKIUU U
rpaduku

OTepUpOBaTh  TMOHATHUSAMH: (YHKIMS, CIOCOObI  3aZlaHUs
¢byHKuMM, 00MacTh oOrpejie/ieHMss W MHOXKECTBO 3HAUeHUH
byHKIMH, rpaduk QyHKLIUU, B3aUMHO 0OpaTHbIe (PYHKLIUU;
OTepUpOBaTh TOHATHUSMU: UYETHOCTh M HEUETHOCTb (DYHKLIWH,
HYJIA (DYHKLIUH, IPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

WCII0/1b30BaTh TpaduKy QYHKLIUM /151 pellieHrs YpaBHeHU;
CTPOUTh U UWTATh TpapUKU TUHENHON (QYHKLIMM, KBaZpaTUUHOU
GbyHKLMY, CTeTIeHHOM (YHKIWH C 1]e/TbiIM TT0Ka3aTesieM;
VICITI0JIb30BaTh I'Pa(UKX (PYHKLMM IJI11 UCC/Ie0BaHUS MTPOLIECCOB
M 3aBUCHMOCTeM TMpH pelleHuu 3aJad U3 JApPYrux yueOHbIX
npeiMeTOB M peaJbHOM >KU3HM, BbIpaXkaTb (opMyIamMHu
3aBUCUMOCTU MEX]y BeJTMUMHaMHU.

Hauana
MaTeMaTHYeCKOro
aHa/IM3a

OrnepupoBaThb IMOHATHUAMUN. I10C1eJ0BaTe/IbHOCTD,
apI/I(lJMETI/I‘—IECKaH U reoMeTpruyecKasd Irporpeccuu,
orneprpoBaThb TTOHATHUAMMN. OeCKOHEeYHO Y6LIBaI-OI_U"aH

reoMeTpryecKasl TIporpeccusi, cyMMa 0ecKOHeuYHO yObIBarolieid
reoMeTpUYeCcKOM NPOrpeccuy;

3a[jaBaTh MOC/Ie/I0BaTeIbHOCTU Pa3/TMUHBIMU CITI0COOaMU;
WCI0J/Ib30BaTh CBOMCTBA I10C/Ie/I0BAaTe/ILHOCTEM U TPOTrpecCcui
J1S1 pellieHus1 peasibHbIX 3aZiau MPUKJIaHOTO XapaKTepa.




MHoxecTBa U

OornepurpoBaThb INOHATUAMMN: MHO>XeCTBO, onepanyru Haz

JIOTHKA MHO>XeCTBaMU;
WCIO0Nb30BaTh ~ TEOPeTUKO-MHOXKeCTBEHHbIM  ammapaT [/
OMMCaHUSl peasibHbIX TIPOLIECCOB W SIBJE€HWUW, TPU pelLleHur
3a/1a4 U3 APYTUX y4eOHbIX MTPeMEeTOB;
OTepUpOBaTh TIOHATHUSIMU: OIpeJiesieHhe, Teopema, CJie[ICTBUe,
JI0Ka3aTe/IbCTBO.
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Yuciaa u ornepupoBaTh TMOHATUSIMU: HaATypajbHOe, LleJioe  YUCJIO,
BbIUMC/ICHUSA WCI10JIb30BaTh MPU3HAKU [IeJIMMOCTH LeJIbIX UKCeJI, Pa3/ioyKeHue

yKC/ia Ha TIPOCThbie MHOXKUTEJIU [I/Is1 pellieHus 3a/iay;
orlepupoBaTh  TOHSITUEM:  CTeleHb C  paljuOHaJbHBIM
ToKa3aTesieM;

OreprpoBaTh TMMOHATUSAMU: JiorapudM uuCIa, AeCSTUUHbIe U
HaTypa/ibHble JIOrapru(dMBbl.

YpaBHeHusa u
HepaBeHCBTA

NMPUMEHATb  CBOWCTBA  CTelleHW [ijis  mpeobpa3oBaHUs
BbIDa)KEHWW,  OMNEpUpPOBATh  TOHATUSIMUA:  TIOKa3aTe/ibHOe
ypaBHeHWe ¥  HEPaBeHCTBO, pellaTb OCHOBHbIE  THIIbI
NOKa3aTe/bHbIX YPaBHEHUN U HEPABEHCTB;

BBITOJIHATE ~ TpeoOpa3oBaHUs — BbIDAKEHUM,  CoJeprKallux
norapu(@Mbl, OMepUpoBaTh TMOHATUSIMU: JiIOTapU(pMUUeCcKoe
ypaBHEHME U HEPaBeHCTBO, pellaTb OCHOBHBIE TUIIbI
norapupMrUUYeCKUX ypaBHEHUN U HEPaBEHCTB;

HaxOJWUTb  pelIeHus] MPOCTeUIINX  TPUTOHOMETPUUECKUX
HEepaBeHCTB;

OIepUpOBaTh MOHATHUSMU: CHCTeMa JIMHEeWHBbIX YpaBHEHUW U eé
pellieHre, MCMO/b30BaTh CUCTEMY JIMHEWHBIX YpPaBHEHUM [J1s1
pelleHus MpakTUYeCKUX 3a7ay;

HaxOJWUTb peLIeHHs1 TPOCTEUIIUX CHUCTeM U COBOKYITHOCTeH
paLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB;

MO/le/IMpOBaTh peasibHble CUTyalldd Ha si3blke aireoOphl,
COCTaB/ISITh BbIP&)KEHMs, ypaBHEHHs], HePaBEHCTBA U CHUCTEMBI
o

YCJIOBUIO 3a/lauM, WCCe0BaThb TIOCTPOEHHble MOJeIn C
MCII0/Ib30BaHUEM arlrapara aareOphl.




DYyHKIMHU U
rpapuku

OlepupoBaTb  TOHATUSMU: nepuoruecKas GyHKLMS,
MIPOMEXXYTKA MOHOTOHHOCTU (YHKL[MM, TOUKHM SKCTpeMyMa
¢byHKUMY, Haubosiblllee U HauMeHblllee 3HaUeHUs] PyHKI[UM Ha
MPOMEXXYTKe, MCMO/Ib30BaTh WX [J/Is1 UCCAe0BaHUsl (YHKLUH,
3a/lJaHHOM rpa(uKoM;

OTepUpOoBaTh TIOHSTUSIMU: rpadvku MOKa3aTe/bHOM,
norapumMuUueckoi U TPUTOHOMETPUUECKUX  (PYHKLIUM,
n300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTU M WCIIO/b30BaTh
JJIs pellieHus1 ypaBHEeHUM U HepaBeHCTB;

n300pakaTh Ha KOOPJMHATHOW TJIOCKOCTU rpauKu JTMHENHbIX
yPaBHEHHM W WCIO/Ib30BaTb WX [Ji PpeLIeHUs] CUCTEeMbI
JIMHEMHBIX ypaBHEHW;

MCITI0JIb30BaTh TPa(UKy (PYHKLUM /11 UCCIeZJ0OBaHUS TIPOLIECCOB
Y 3aBUCUMOCTe! U3 IPYTUX YueOHBIX [JUCLUILIVH.

Hauana
MaTeMaTHYeCKOro
aHa/M3a

OMepUpoOBaTh TIOHATHUSIMU: HerpepbIBHas byHKUYS,
NMpou3BO/iHas (YHKI[MH, WCMOJ/b30BaTb TeOMeTPpUUeCKUN U
(U3MUeCKU CMBIC/ POX3BOAHOM /1J1s1 pellleHus 3a/iay;
HaxO/UTh TPOM3BOJHbBIE 37IeMEHTAPHbIX (DYHKI[MW, BBIYUC/SIThH
TIPOW3BO/IHbIE CYMMBbI, TIPOU3BeJeHUs], YaCTHOTO (DYHKILIWA;
MCI0J/Ib30BaTh MPOW3BOJHYIO AJIsi UCC/efoBaHUsl (QyHKUUU Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, TPUMEHSTb Pe3y/bTaThbl
MCCJIe[JOBaHUS K TIOCTPOEHUIO rparKOB;

WCIO0/Ib30BaTh TPOM3BOJHYKO JJIs HaXOXAEeHWsl HaWIyydIlero
pellieHWss B MPUKIAJHBIX, B TOM UWCJIe COLMAIbHO-
5KOHOMMYECKUX, 3a/lauax;

OTIepUpPOBaTh  TMOHSATHSIMU: TiepBooOpa3Hasi W WHTeTpasl,
MOHMMAaTh TeOMeTPUUeCKUH U (DU3NUeCKUM CMBIC UHTETrpasa;

HaXO/IUTh TIepBOOOpa3HbIe 31eMeHTapHBIX PYHKIWHM, BBIYUCSTD
uHTerpas 1o ¢gopmysne HotoToHa—/lelibHUIIa;

peliaTb IpUK/IaZHble 3a7aud, B TOM UHC/Ie COLMaIbHO-
5KOHOMHYECKOro Y (PU3UUeCKOro XapakrTepa, CpeJCcTBaMu
MaTeMaTHU4yeCKOro aHaIm3a.

I'eomeTpus
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OreprpoBaTh MOHATUSIMU: TOUKaA, MpsiMasi, TJIOCKOCTh;
TIPUMEHSITh aKCOMbI CTEPEOMEeTPUM M CJIe[ICTBUS U3 HUX TIPH
pelleHU reoMeTpUUeCKUX 3a/iay;

OTepUPOBaTh TOHSTUSIMU: rapasijie/iHOCTh u
NepreH/IUKY/ISIPHOCTh NPSIMBIX U TJIOCKOCTeH;
K/IaCCU(ULIMPOBATh B3aMMHOE pacCIoiOKeHue TIPsSIMBbIX U
MJIOCKOCTEX B MPOCTPAHCTBE;

OreprvpoBaTh  TOHATUSIMUA:  [BYIDaHHbIA  yroj,  TI'paHu
ABYTPAaHHOTO yTJ/a, peOpo ABYrpaHHOrO yTJjia, TUHEWHBINA yTo
[ABYTPAHHOTO yTJia, TPaJlyCHasi Mepa ABYTPaHHOrO yIJIa;
OreprpoBaTh TMOHSTUSIMU: MHOTOTDAaHHUK, BBIMYK/bIA U
HEeBBLIMIYK/bId ~ MHOTOTPAaHHUK, 2JIeMEHTbl MHOTI'OTDaHHUKA,
MIPaBU/ILHBIA MHOTOT'PDAaHHUK;

pacrno3HaBaTh OCHOBHbIE BH/IbI MHOIOTDaHHUKOB (TTMpamuja,
TIpU3Ma, TIPSIMOYTOJIbHBIN TapaJsiiesiernurie]], Ky0);
K/IaCCU(PUITMPOBaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBAHUS [JIs
Kaccudukaluy (BbITIyK/ble UM HEBbINIyK/ble MHOTOIDaHHUKH,
MpaBU/IbHbIe MHOT'OTPAaHHUKU, TIPSIMble M HaK/IOHHbIE TIPU3MBI,
napasuienienumne/ibl);

OrepupoBaTh TMOHATUSIMHU: CeKylljasg IIJIOCKOCTb, CeueHUe
MHOTOTPaHHUKOB;

OOBSICHSITh TIPUHLIMIIBI TIOCTPOEHUSI CeUeHU, HUCTI0/b3Ys MeTOJ
CJ1e[0B;

CTPOUTH  CEYeHUsI MHOTOTPAaHHUKOB  METO/IOM  CJIeJ[OB,
BBLITIOJIHATL  (BBIHOCHBIE) TIJIOCKHE UEPTeXXU U3 PUCYHKOB
MTPOCTBIX 00BbEMHBIX DUTYP: BUJ, CBEPXY, COOKY, CHU3Y;

peliath 3aZlaui Ha HaXOXK/eHWe reOMeTPUUeCKUX BeJIMUMH T10
obpa3ljaMm  WIM  aJrOpUTMaM,  TIPUMEHsss  H3BeCTHBIE
aHa/IUTUUeCKWe  MeTO/bl  TpU  pellleHUM  CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJay Ha BbIUKC/IEHUE PACCTOSTHUKA MEXIY
JBYMSI TOUKaMU, OT TOUKH JI0 TIPIMOM, OT TOUKH [I0 TIJIOCKOCTH,
MeXK1y CKpeIIUBalOIIUMUCS MPSIMbIMU;

peliaTh 3a/laud Ha HaxOXK/IeHWe TeOMeTPUUeCKHX Be/IMUHH M0
obOpa3ljaMm  WIM  aJropuTMaM,  TIpDUMeHsiss  H3BeCTHbIe
aHa/IUTUUeCKWe  MeTOJbl MpU  pelleHUuH  CTaHAapTHBIX
MaTreMaTMUYeCKUX 3aJad Ha BbIUKC/AEHHWE YIJIOB MeXAy

CKPeIUBaIOLMMHUCS MPSMbIMH, MEXAY MPSIMOM U TIJIOCKOCTBIO,
MeXXy TIJIOCKOCTSIMU, IBYTPAHHbIX YIJIOB;

BBIUUC/ISAT 00BEMBI u TIoLau TIOBEPXHOCTeMN
MHOTOTPDaHHUKOB  (MpuU3Ma, MOupamMuja) C TIpUMEHEeHueM
dbopmyJs, BBIUMC/ISTH COOTHOLIEHUS MeXAy ILIOMIaAsMU
MOBepXHOCTEeH, 00bEMaMH TT0J0OHBIX MHOTOTPAaHHHUKOB,




OIlepypoBaTh MOHATHUSMU: CUMMETpHsl B NIPOCTPAHCTBE, LIEHTP,
OCb UM TIUIOCKOCTb CHUMMETPUH, LIEHTP, OCb M ILJIOCKOCTb
CUMMETPUH (PUTYPBbI;

W3BJIeKaTh, npeoOpa3oBLIBaTh U VIHTEepIIPEeTUPOBATh
MH(OpPMaLMIO O MPOCTPAHCTBEHHBIX FeOMeTPUUeCKUX (PUrypax,
Npe/|CTaB/IeHHYIO Ha UepTeKax U PUCYHKaXx;

NpUMEHATb ~ reoMeTpuueckre  (akTbl [/ peLIeHUs
CTepeOMeTpHUYeCKUX  3aJay, [peArosararwliuX HeCKO/IbKO
I1aroB pelleHUs], eC/IM YCJIOBUSI TIPUMEHEeHHs1 3a/laHbl B SIBHOU

dbopwme;

NMpUMEHSATb  TIPOCTeiiliie  TMpOorpaMMHble  CpeACTBa U

3JIeKTPOHHO- KOMMYHUKAILIMOHHbIE CUCTEMBI TIpU
pelieHnH CTepeoMeTpHUUeCKUX

3ajay;

MPUBO/IUTHL TIPUMEPbI MaTeMaTUUeCKUX 3aKOHOMEpPHOCTell B
NpUpoZie Y JKU3HW, Ppacro3HaBaThb TPOsIB/ieHHe 3aKOHOB
reoMeTpUH B UCKYCCTBE;

MIPUMEHSITh TOJlyYeHHble 3HAaHWS Ha TPaKTHKe: aHa/IM3UpOBaTh
peasibHble CUTyallMd W TIPUMEHSITb W3y4eHHble TIOHATUS B
rpoliecce ToMCKa pellieHus MaTeMaTHh4YecKu
chopMy/IMPOBaHHOM TIpO0J/iIeMbI, MOZE/NMPOBaTh  peasibHbIe
CUTyallUd Ha s3blKe TeOMeTpPUH, HCC/e/loBaTb MOCTPOEHHbIe
MOZle/id C UCIOJ/Ib30BaHWEM TeOMeTpPUUeCKUX TIOHSATUH U
TeopeM, armapara aaredphl, pellaTh ITPAKTHUUECKHWe 3ajaud,
CBsI3aHHbIE C HAXOK/jeHHeM IreOMeTPUUeCKUX BeJTMUMH.
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OHepI/IpOBaTb ITOHATUSAMU. ]_[I/IJ'[I/IH'ELPI/IIIECKEIH HOBerHOCTb,
oOpasyrole  LUIUHAPUUYECKOW  TTOBEPXHOCTH,  LAJHHZP,
KOHHYeCKast TTIOBEPXHOCTD, obpasyrorie KOHHYEeCKOI
TIOBEPXHOCTH, KOHYC, ChepruecKast TOBEPXHOCTb;

pacro3HaBaTh Tejia BpailleHus (LIUIUHAP, KOHYC, cdepa U 111ap);
0OBSICHITH CITOCOOBI TTOJTyYeHHs Te/T BpallleHuS;
K/laccu(UIIMpOBaTh  B3auMMHOe  pacriojiokeHue cdepbl U
TIJIOCKOCTH;

OIepypoOBaTh TIOHSATHUSMU: IITAPOBOM CETrMEHT, OCHOBaHHe
cerMeHTa, BBICOTAa CerMeHTa, IIIapOBOM C/IOM, OCHOBaHHeE
IIIaPOBOT0 CJ/I0s, BBICOTA I1IapOBOT'0O CJI0SI, IIIapOBOI CEKTOP;
BBIUMC/IATh 00BEMBI U TIUIOI[AZI TIOBEPXHOCTEM TeJl BpalljeHws,
reoMeTpUUeCcKUX TeJl C IpuMeHeHueM GhopMyi;

OTepUpOBaTh MOHSATUSMU: MHOTOTDAaHHUK, BIMCAHHBIA B Cepy
M onMcaHHbIi okKomo cdepbl, cdepa, BIHMCAaHHas B
MHOTOTPaHHUK WJIY TeJIO BpalljeH!s;

BBIUUC/IATh COOTHOILLIEHUSI MeX/y TIIOL[aZisiMU TTIOBePXHOCTel U




00bEéMamMu TTOTOOHLIX TeJT;

n300pakaTh H3ydaemble (Urypbl OT PYKH U C NPUMEHEHHeM

MPOCTBIX UEPTEKHBIX UHCTPYMEHTOB;

BBINIOJIHATE  (BBIHOCHBIE) TUIOCKME UEPTeXH U3 PHCYHKOB

MIPOCTBIX 00BEMHBIX (UTYP: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUTh

CeueHus1 TeJl BpPallleHus;

M3BJI€KATh, WUHTEPIIPeTUPOBATh u 1peoOpa3oBbLIBATh

MH(OPMALIMIO 0 TTPOCTPAHCTBEHHBIX TeOMeTPUUYECKUX (UrypaXx,

Mpe/ICTaB/AeHHYI0 Ha UepTeXkax U PUCYHKaXx;

OTTePUPOBATh MOHATHEM BEKTOP B ITPOCTPAHCTBE;

BBIMIOJIHATh  JIEMCTBUSI  CJIOXKEHHSI BEKTOPOB, BBbIUHMTAHUS

BEKTOPOB M YMHO)XEHHsI BEKTOPA Ha UKMCJI0, OOBSICHITh, KAKUMU

CBOMCTBaMHU OHH 00/1a/1a10T;

TIPUMEHSITh TIPABHUJIO Mapasljie/ernure/a;

ONepUpOBaTh  TMOHATHUSIMU:  JIeKApTOBbI ~ KOOPAMHAThl B

MPOCTPAHCTBE, BEKTOP, MO/Y/Ib BEKTOPA, PaBEHCTBO BEKTOPOB,

KOOPJMHATBl BEKTOpa, YroJ MeXAy BEeKTOpPaMH, CKajspHOoe

MPOM3BEe/IeHHe BEKTOPOB, KOJI/IMHeapHble W KOMILIaHapHbIe

BEKTOPBI;

HaXOZWTb CYMMY BEKTOPOB U MPOM3BeJieHHe BEKTOPA Ha UHMCIIO,

yroJl ~ MeXIy  BeKTOpaMH, CKaJisIpHOe  IIPOM3Be/IeHue,

PacK/IaZibIBaTh BEKTOP T10 ZIBYM HEKOJ/UIMHEAPHBIM BEKTOpaM;

3a/laBaTh TUIOCKOCTh ypaBHEHHWEM B [I€KapTOBOW CHCTEMe

KOOD/JHAT;

NpUMEHSTh ~ reoMeTpuyeckre  (GakThl /i1 pelleHus

CTepeoOMeTPHUUECKMX  3a/lay, MpeAro/aramliX HeCKOJIbKO

IIIarOB peIlleHts], eI yC/IOBUSI NPUMEHEHHUs 3a/laHbl B SIBHOM

opme;

pellaTh MpPOCTeHIlIHe reoMeTpHUUecKHe 3a/laud Ha MpHUMEeHEeHHe

BEKTOPHO-KOOP/IMHATHOT'O MeTO/1a;

peliath  3aJauyd  Ha  [I0KAa3aTeJbCTBO  MaTeMaTHUUeCKUX

OTHOIIIEHUH W HAXOXJIEHHEe TeOMEeTPUUYECKHUX BeJMUHH II0

oOpasijam Wik aJropuTMaM, IPHUMEHSsIsS U3BeCTHbIE METO/IbI TIPH

pelleHrH CTaHJapPTHLIX MaTeMaTHUeCKUX 3a7iau;

NpPUMEHATb  TIPOCTeHIle  TMpOorpaMMHbIe  CpeACTBA U

3JIEKTPOHHO- KOMMYHHUKALIOHHBIE CHCTEMBI TIpU
peleHn: CTepeoMeTpHUUeCKHX

3a/1ay;

MPUBOAUTL IIPUMEPbl MaTeMaTHUeCKUX 3aKOHOMEPHOCTel B

NpUpoJe W JKU3HM, pacro3HaBaTh MPOSIBJEHWE 3aKOHOB

reOMeTPUH B UCKYCCTBE;




MIPUMEHSITh TI0/lyueHHble 3HAaHWS Ha TPAKTHKe: aHa/M3UpOBaTh
peasibHble CUTyal[dd W TIPUMEHSITb M3yUeHHble TIOHSATUS B
nporjecce ToucKa pelleHus MaTeMaThYeCKU
chopMyMpoBaHHOW Mpo6J/ieMbl, MO/Ie/IMPOBaTh  peasibHbIe
CUTyal[uM Ha si3blKe TeOMeTpUU, HCC/e/JoBaTh TMOCTPOeHHbIe
MOJleTM C WCTOJb30BaHWeM TeOMeTPUUeCKUX TIOHSATHU U
TeopeM, armapara aarebpel, pellaTb TpPaKTUUeCKHWe 3afiaud,
CBsI3aHHbIe C HAaXOXKJeHWeM reOMeTPUUYEeCKHUX BeTMUUH.

BepoATHOCTH U CTaTHUCTHUKA
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YMTaTh U CTPOUTH TaOMULIbI U JUArPaMMBbI;

OIeprpoBaTh MOHATUSIMU: Cpe/iHee apyu(dMeThUUecKoe, MeJuaHa,
Haubosblllee, HavMeHbIllee 3HaueHHWe, pa3Max MacCHBa
YMC/IOBBIX /IaHHBIX;

OMepUpOBaTh MOHATUSIMU: CAyYalHbIA 3KCIEPUMEHT (OMbIT) U
cjlyualiHoe COObITHe, 3/ieMeHTapHOe COObITHe (3/1eMeHTapHbIM
MCXO0/]) C/Iy4alHOIO OMbITa, HAXOJUTh BEPOSITHOCTU B OMbITAX C
PaBHOBO3MOXXKHBIMH ~ CTyYaliHbIMHA COOBITUSIMM, HaXO[UTh U
CPaBHMBATb BEpPOSITHOCTH COOBITHN B H3Y4YeHHBIX CIyualHBIX
3KCIepUMeHTax;

HaXoZAUTb ¥ GOpMy/IMpOBaTh COOBITUS: TiepeceueHre W
o0beHeHre JAHHBIX COOBITHM, COOBITHE, TIPOTHUBOTIOIOXHOE
NAHHOMY COOBITHIO, TI0/Ib30BaThCS JAWarpaMmamu Oisiepa U
(OpMYyJI0¥ C/I0’KEeHHS BEPOSITHOCTEN MPU pPeIleHUH 3a7ay;
OIeprpoBaTh MOHATUSIMU: yCJIOBHas BEPOSITHOCTb,
He3aBUCHMble COOBITUSI, HAaXOAWUTb BEPOSITHOCTH C TIOMOIIIbIO
rpaBu/ia YMHOXXeHUs, C TOMOILIbIO ZiepeBa C/Iy4allHOTO OIbITa;
MIPUMEHSATb KOMOMHATOPHOE TIPaBU/I0 YMHOKEHUS TIPY PellieHuH
3ajay;

OIeprpoBaTh MTOHATUSIMU: VICTIbITaHUe, He3aBUCHUMBIE
VCTIBITAHUS, CEpUsi WCIIbITaHWM, yCrlexX W Heyjauya, HaxOJWTb
BEPOSATHOCTU COOBITUN B CepPUM He3aBUCHUMBIX HCIIBITAHUN [0
MepBOro ycriexa, HaXOAWTb BEepPOSITHOCTH COOBITHN B CepUM
vcnbiTaHui bepHynny;

OIeprpoBaTh TIOHATUSIMU: c/lyyavHast BeJIMYMHA,
pacrpezienieHre BePOATHOCTEM, JuarpaMmma pacripe/iesieHus.

11 knacc

CpaBHUBATh BEPOSITHOCTU 3HAUEHWN C/Iy4allHOW BeJIMUMHBI T10
pacrpe/ie/IeHUIO UK C TIOMOILBI0 AUarpamm;

OMeprvpoBaTh  TOHSTMEM  MaTeMaTUueCcKOro  OXKUJaHuS,
MPUBOJIUTHL TIPUMEpPbI, KakK T[pPHMEHseTCsl MaTeMaThuueckoe
OXKWJjaHue CJIydyallHOW BeJIMUMHbI HAXO/JUTh MaTeMaTHyecKoe
O’KW/JlaHue TI0 JaHHOMY pacripe/ie/ieHUIo;

VMMeTh Mpe/iCTaB/ieHre O 3aKOHe OO/bIINX UKCeJT;




MMeTb Tpe/ICTaB/IeHe 0 HOPMa/IbHOM pacripe/ie/IeHUH.




III. TEMATNYECKOE IVTAHUPOBAHHME 110 MATEMATHUKE C YKA3SAHUEM KO/IMYECTBA

YACOB, OTBOJIUMBIX HA OCBOEHUE KAX/JIOW TEMBI

Ne | HaumeHoBaHue Kos-BO
pa3/ie/ioB U TeM 4acos,
n/ OTBOAMMBIX OnekTpoHHbIe (1u(poBbIe) 00pa3oBaTe/IbHbIE PeCypPChI
I Ha
0CBOEHHe
TeMblI
AJITEBPA
10 xs1acc
1. MHoxecTBa 14 1. AKnacc https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-
pal[MOHaTbHBIX 9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
u 2. Poccumiickas anekTpoHHas 1kojia https://resh.edu.ru/subject/lesson/4730/start/149073/
JIeICTBUTE/IbHBIX
yuCe/l.
PaumonasibHbIe
ypaBHEHUS U
HepaBeHCTBa
2. OyHKIMY U 6 1. Poccuiickas 3/1leKTpOHHas 1iKosia https://resh.edu.ru/
rpaduKu. 2. AKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-
CrereHb C 1je/biIM pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-
TroKa3zaTesieM 9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
3. ApudmeTnuecku 18 1. fdKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-
11 KOpeHb nN—ou pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-
CTeTeHH!. irratcionalnykh-vyrazhenii-11531
VppairoHaibHbI 2. Poccwmiickas asnieKTpoHHasi ikona  https://resh.edu.ru/




€ ypaBHEeHHUs U

HepaBeHCTBa
dopmyibl 22 1. AKnacc https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-
TPUTOHOMETPUU. 9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-
TpuroHomeTrpuue 995e0a3e-90bc-4e3a-b784-3f48ab285dde
CKUe ypaBHEeHUsI 2. Poccutickas s/ieKTpoHHasi 11Kosia  https://resh.edu.ru/
[TocnenoBarebH 5 1. Poccwmiickast 3eKTpoHHas 1ikosa https://resh.edu.ru/
OCTH U 2. Poccumiickasi 3/ieKTpOHHasi IIKOJ1a
MpOrpeccumn https://resh.edu.ru/subject/lesson/5223/conspect/326716/

[ToBTOpEHME, 3

0600111eHIE,

cUCTeMaTU3aLust

3HaHUU

11 xnacc

CrerneHsb C 12 1. AKnacc  https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
palOHa/IbHBIM logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-
TIOKasaresieM. b758915c-7f57-4abb-b83a-b2c25922fcec
[Toka3aTenbHas 2. Poccuiickasi 371eKTpOHHas LIKOJIa
byHKLWMS. https://resh.edu.ru/subject/lesson/4729/conspect/159012/
[Toka3aTesibHbIE
ypaBHEHUS U
HepaBeHCTBa
Jlorapudmuuecka 12 1. dKnacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
1 QyHKLIUS. logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
Jlorapudmuueck 2. Poccuiickasi 371eKTpOHHasI LIKOJIa

vie ypaBHeHUs U
HepaBeHCTBa

https://resh.edu.ru/subject/lesson/3852/conspect/199118/




Tpuronomerpuue
cKue PYHKIUU U
VX rpavKH.

1. fAknacc https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-
kotangens-svoistva-i-grafiki-trigonometricheski -10781
2. Poccwmiickast sneKTpoHHast Kona  https://resh.edu.ru/subject/lesson/4738/conspect/

TpuroHomeTpuue

CKHe

HepaBeHCTBa

ITpon3BogHast. 34 1. Poccuiickast 3neKTpOHHad LIKOJ1a

[TpumeneHue https://resh.edu.ru/subject/lesson/6195/start/225651/

TPOU3BOHOU 2. AKnacc https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-9147

WuTterpanuero |9 1. dKnacc https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-

TIpUMeHeHUsI opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-
integrirovaniia-9153/re-94b86f3c-161b-42fd-alaa-4d0cbc549ee7
2. Poccumiickas anieKTpoHHast 1Kona  https://resh.edu.ru/subject/lesson/6118/main/

Cucremsbl 12 1. dKnacc https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-

ypaBHEHUM preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
2. Poccuiickasi 371eKTpOHHast 1Ko
https://resh.edu.ru/subject/lesson/3812/conspect/158949/

HatypanbHeie | 6 1. fIKnacc https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-

1ieJible Yuc/ia 9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
2. Poccuiickas 3/1eKTpOHHAs 1IKO/1a
https://resh.edu.ru/subject/lesson/5255/conspect/272510/

IToBTOpEHME, 18

0600111eHMe,

cUCTeMaTU3alust

3HaHUU

I'EOMETPUSA

10 K/TACC




Beenenue B 10 1. Poccuiickast 3/1eKTPOHHas 1IKO0JIa
CTepPeOMEeTPHIO https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. fIKnacc_https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-
8427-26130c2d5cfd
[Ipsimble u 12 1. Poccuiickast 3neKTpoHHas 1ikosia https://resh.edu.ru/subject/lesson/6065/conspect/
TJIOCKOCTH B 2. SKnacc__ https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
MPOCTPaHCTBe. 10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-
[TapannensHOCTB 15895537-90b0-4f1f-b6bd-4ed1e3c5b600
TIPSIMBIX U
TIIJIOCKOCTeM
[TepnieHAVKYISIDH 12 1. Poccuiickast 3neKTpoHHas 1ikoaa  https://resh.edu.ru/subject/lesson/4724/conspect/
OCTb TIPSIMBIX U 2. AKnacc https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
TJIOCKOCTeM prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
Yrabl MeXy 10 1. Poccuiickasi 3neKTpoHHas mikoja  https://resh.edu.ru/subject/lesson/6083/start/149229/
NIPSIMbIMUA u 2. fAKnacc _https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-
TJIOCKOCTSIMU ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
MHororpaHHuKu 11 1. Poccuiickas 3/1eKTPOHHas 1IKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SfAKnacc_https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037
OOBEMBI 9 1. Poccurickas 3/ieKTpOHHas 1mKosa https://resh.edu.ru/subject/lesson/5732/main/
MHOTOrPaHHUKOB 2. fAKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-

obemy-mnogogrannikov-11037




[ToBTOpEHME: 4
CceyeHwus],
pacCTosIHUS U
yTJIbl
11 knacc
Tena BpaieHus 12 1. Poccuiickast 3nekTpoHHas wwikoja https:/resh.edu.ru/subject/lesson/2031/main/
2. AKnacc https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-
stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-
5f4e17baf76e
OOBEMBI Ten 5 1. Poccuiickas 3/ieKTpoHHas 1mKosa https://resh.edu.ru/subject/lesson/4904/conspect/
2. fIKnacc https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
BekTopbl u 10 1. Poccuiickas 3/ieKTpOHHas mKosia https://resh.edu.ru/subject/lesson/5724/conspect/
KOOpJMHAaTBl B 2. AKnacc https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-
TPOCTPAHCTBE koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-
prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3elb
IloBTOpEHMe, 7
0600111eHIe 1
cUCTeMaTU3alust
3HaHUU
BEPOATHOCTDb 1 CTATUCTUKA
10 KJIACC
[IpepcraBieHue 4 1. AKnacc
JlAHHBIX u 2. ®okcdopg
ornuvcareibHas 3. Poccuiickas 3neKTpoHHas LIKO/1a

CTAaTHUCTHUKA




CryJaliHble
OTIBITBI U
C/TyYalHble
COOBITHS, OIIBITHI
C
PABHOBO3MOKHBI
MU
3/IeMeHTapPHBIMHU
HCXO0/IaMU

1. ®okcdopn
2. MobuibHOe 3/1eKTPOHHOe 00pa3oBaHue

Onepaiyui  Haj
COOBITHSAMU,
CJI0)KeHue
BEpPOSITHOCTEN

1. Poccuiickasi 3/1eKTpOHHas 1IK0J1a

YcnoBHas
BEpOSITHOCTb,
JlepeBo
CTy4aliHOT O
onbITa, (opMysna
T10JIHOM
BEPOSITHOCTH U
He3aBUCUMOCTh
COOBITUH

1. fAKnacc
2. ®okcdopg

OJIeMeHThI
KOMOMHATOPHUKH

1. ®okcdopn




Cepuu
roc/e/ijoBaTe/IbH
BbIX UCIBITAHUU

2. ®okchopy,

CryJaliHble
BeJINYUHBI u
pacrpeziesieHus

[ToBTOpEHuUe,
0600111eHKE,
chCTeMaTu3aLus
3HaHUH

11 x/acc

MaremaTtrueckoe
OXKUIaHUe
CTy4aliHOM
BeJIMUMHBI

1. Poccuiickasi 3/1eKTPOHHas 1IKOJIa
2. ®okcdopg

Hucriepcus 51
CTaHZapTHOe
OTKJ/IOHEeHHe
CTy4aliHOM
BeJTMYHHBI

1. Poccutickas 37eKTpOHHas 1IKOJIa

3aKOH OOJIBILIUX
yucesn

1. ®okcdopn

HermnpepsiBHbIE
C/Ty4yalHble
BeJINYMHBI
(pacnipesiesieHust)

1. AKnacc




HopwmasnbHoe 2 1. ®okchopn
pacrpeziesieHve

[ToBTOpEHME, 19

0600111eHIEe 1

cUCTeMaTU3aLust

3HAHUU




	Цели изучения предмета «математика»
	Место учебного предмета «математика» в учебном плане
	Описание организации и содержания оценивания
	I. СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТ
	Алгебра 10 класс
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	11 класс
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Геометрия 10 класс
	Многогранники
	11 класс
	Векторы и координаты в пространстве

	10 КЛАСС
	11 КЛАСС
	II. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	Гражданского воспитания:
	Патриотического воспитания:
	Духовно-нравственного воспитания:
	Эстетического воспитания:
	Физического воспитания:
	Трудового воспитания:
	Экологического воспитания:
	Ценности научного познания:
	Метапредметные результаты:
	1. Овладение универсальными учебными познавательными действиями
	Базовые исследовательские действия:
	Работа с информацией:
	2. Овладение универсальными учебными коммуникативными действиями
	3. Овладение универсальными учебными регулятивными действиями Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:


		2023-11-24T08:40:31+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ  КАДЕТСКАЯ ШКОЛА "ГОРСКИЙ КАДЕТСКИЙ КОРПУС ИМ. А.Д. ЦАРОЕВА"




