PABOYAS ITPOTPAMMA
yueOHOro kypca « Marematuka: ajaredpa u Ha4YaJIa MaTEMATHYECKOT 0
aHa/u3a, reoMeTpus»
(0a30BbIil YpOBEHD)

TlosicHUTEIbHASA 3alIUCKA

Paboyas nporpamma no matemaTtuke, ypoBeHb cpeaHero obuwero obpasoBaHua, paspaboTaHa Ha

OCHOBE Ciegyrwnx HOpMmaTUBHbLIX 4OKYMEHTOB!

1.
2.

3akoHa P® «06 obpasosaHumn B Poccuiickon Peagepaumm» ot 29.12.12 r Ne 273-03
depepanbHOro rocyaapcTBeHHOro o06pa3oBaTeNbHOro CTaHAapTa cpegHero obuwero
obpasoBaHuA (yTBEepXKAEH NpUKazom MuHUCTepcTBa 06pa3oBaHMA U Haykn PO oT 17 man
2012 ropa Ne413).

MNpuKasa MwuHUCTepcTBA 06pa3oBaHMA M Hayku PO ot 29.12.2014 roga Ne1645 «O
BHECEHUU M3MeEHEeHMN B deaepanbHbIM rocydapCcTBEHHbIN 0bOpa3oBaTe/bHbIM CTaHaapT
cpeaHero obuiero obpasoBaHma, yTBEPKAEHHbIN NPpUKaszom MuHUCTepcTBa 06pasoBaHmA U
Haykn PO ot 17 mana 2012 ropga Ne413.

Mpukasa MuHucTepcTBa obpas3oBaHMA M Haykm PP ot 31.12.2015 roga Ne 1578 «O
BHECEHUU WM3MeEHEHMN B denepanbHbi roCyapCcTBEHHbIN 006pa3oBaTeNbHbIN CTaHAAPT
cpeaHero obuero obpasoBaHns, yTBEPKAEHHBIN NPMKa3zom MUHUCTepcTBa 06pa3oBaHmA U
Haykm PO ot 17 mana 2012 roga Ne413.

MpuKasa MwuHuctepctBea obpasoBaHmsa M Haykm PP ot 29.06.2017 roga Ne 613 «O
BHECEHUU WM3MeEHEHMN B denepanbHbi roCyapCcTBEHHbIN 006pa3oBaTeNbHbIN CTaHAAPT
cpegHero obuero obpasoBaHuA, yTBEPKAEHHBIN NPUKasom MuHUcTepcTBa obpasoBaHmAa m
HayKkn P® ot 17 mas 2012 roga Ne 413.

[TpumepHOI1 OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMBbI 10 MaTeMaTuke (000peHa
peuieHreM ¢eaepanbHOro yueOHO — METOAMYECKOT0 O0BEIUHEHHUS IO 001IeMY
obpazoanmto ( [Iporoxon ot 28 utonst 2016 . Ne 2/16 — 3))

[Iporpamma cocTaBlieHa C UCIOJIb30BAaHUEM aBTOPCKUX TmporpamMm T.A.

Bypmuctpogoii u B. ®@. Byry3zosa (I'eomerpus. Pabouas nmporpamma k yueOHuky JI.
C. Aranacsna u gp. 10-11 xmaccel: yueOHOe mocoOue st 001IeoOpas3oBar.
opranmzanuii / B. ®. byry3oB. — 4-¢ u3a. — M.:IIpocBemenue, 2016. — 31 ¢. u
Anrebpa. COopHUK pabouux mporpamMm 7-9 Kiaccel: y4deOHOe TmocoOue IS
o0meo0pazoBaTeNbHBIX Opranu3aiuii / cocraButens T.A. BypmuctpoBa. — 3-¢ u3m. —
M.:Ilpocsemienune, 2016.- 96 c., Byry3os B. @). ).

PaGouass mporpamMma OpHEHTHpPOBAaHA Ha WCIOJIb30BAaHHE Y4Y€OHUKOB U3

DenepabHOIro NepevyHs:

e['comerpus. 10-11 knacc: yueO.miss ywammxcs 0Opa30BaTENbHbIX
opranuzammii / JI.C.Aranacss, U.W. IOauna, B.®. byry3os, C.b. Kagowmiies, -
M. : [IpocBemieHue;



e Anrebpa u Havayla MaTeMaTuueckoro aHanuza. 10-11 kmaccel. ba3oBbrit
ypOBEHb. YUeOHUK HJisi 0011eo0pa3oBaTeNibHbIX opranuzanuii Anumon 1.,
Kossrun 10., Tkauea M., @enoposa H. u nip. - M. : IIpocselienue;

B paboueil mporpamme ydTeHbl WJEU W TOJIOXKeHUs KoHIENnuu mTyXOBHO-
HPABCTBEHHOI'O PAa3BUTHS U BOCIUTAHUS TUYHOCTH TpakJlaHnHa Poccuu, mporpaMmsl
pa3BuTHS W (POPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX JIEUCTBHUM, KOTOPHIC
obOecrieunBarOT  (POPMUPOBAHUE  POCCHHCKONW  TPAKTAHCKOW  HMIEHTUIHOCTH,
OBJAJCHUE  KJIIOUYEBBIMHU  KOMIICTCHIIMSIMU, COCTAaBISIOINIMMU  OCHOBY  JJIsSt
caMOpa3BUTHUA 00yUYarOIIUXCsl, KOMMYHUKATUBHBIX KAYECTB TUYHOCTH.

B xone ocBoenusi comepxkanms kypca maremMatuku B 10-11 knaccax ywamuecs
MOJIy4atOT BO3MOYKHOCTh PAa3BUTh IPEACTABICHHUS O YHUCJIE U POJIA BBIYHCICHUN B
YeJIOBEUECKOW TMpakTUKe;, CPOPMUPOBATH NPAKTUYECKHE HABBIKA BBITIOJIHEHHUS
YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYMCICHUN, PA3BUTh BHIYUCIUTEIbHYIO
KyJnpTypy. Kypc cTpouTcs Ha MHIYKTHBHOM OCHOBE C IPUBJICYEHUEM DSIIEMEHTOB
JNENYKTUBHBIX paccyxaeHuil. TeopeTnueckuid marTepuan Kypca U3Jaraercss Ha
HarjasifHO-UHTYUTUBHOM  YPOBHE,  MaTEMaTHYECKHUE€  METOJIbl M 3aKOHBI
dhopMyIHpyIOTCS B BUE MPABUIL.

Lenu oOyueHHs] MATEMATUKU

®OBJAJICHUE CUCTEMOM  MATEMAaTHYECKMX 3HAHUA W  YMCHHH,
HEOOXOJIUMBIX JJIsi MIPUMEHEHUSI B NMPAKTUUECKON JeATENbHOCTU, U3yUYCHUS
CMEXHBIX JUCIUIUIMH, IPOJIOJKEHUS] 00pa30BaHus;

SUHTEJIEKTYaJbHOE pa3BUTHE, (OPMUPOBAHME KayeCTB JIMYHOCTH,
HEOOXOIUMBIX YEJIOBEKY JIJISl MMOJTHOLIEHHOMN KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOWCTBEHHBIX MAaT€MATHUYECKON JEATEIIbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
KPUTUYHOCTH MBIIUICHUSI, UHTYUIIMH, JIOTUYECKOTO MBIILJICHHUS, AJIEMEHTOB
AITOPUTMUYECKOMN KYJBTYPBHI, MPOCTPAHCTBEHHBIX peCTaBICHUM,
CITOCOOHOCTH K MIPEOIOJICHUIO TPYIHOCTEH;

e(hopMUpOBaHKE TMPEJCTABICHUN 00 HIEAX M METOJaX MAaTeMaTHUKH Kak
YHUBEPCAIIBHOTO A3bIKa HAYKU U TEXHUKHU, CPEICTBE MOJICIIUPOBAHUS SBICHUN
Y IIPOLIECCOB;

®BOCIIMUTAHUE KYJIbTYpPbl JUYHOCTH, OTHOUIEHHUS K MAaT€MaTHUKE KakK K
4acTH  OOIIEYETIOBEUYECKON  KYJIbTYphl, WUrparomie ocol0ylo pojib B
OOIIIECTBEHHOM PAa3BUTHHU.

3aiayn oOy4eHHUS:

- pa3BUBaTh MPEJCTABICHUE O YKCJIE W POJU BBIUHUCICHHUN B YEJIOBEYECKOM
MpakTuKe, cQopMHUpPOBATH  MPAKTUYECKUE  HABBIKA  BBIMOJHEHHUS  YCTHBIX,
MMUCHbMEHHBIX, HWHCTPYMEHTAJIbHBIX BBIYUCICHUN, pa3BUBaTh BBIYUCIUTEIBHYIO

KYJIbTYPHI;
- OBJAJCTh CUMBOJIMYECKUM  SI3BIKOM ~ aJireOpbl, BbIpabOTaTh (HOpPMaIBLHO-
OTIepaTUBHBIC alTreOpanvyecKue yMEHUS W HAyYUT MPUMEHATh HUX K PEHICHUIO
MaTeMaTUYECKUX u HEMaTeMaTUYECKUX 3ajay;

- pa3BHUBATb IIPOCTPAHCTBCHHLIC IIPCACTABICHUA H I/I306pa3I/ITeJ'H>HBIe YMCHUA,
OCBOMTBH OCHOBHBIC CbaKTBI U MCTOJbI INTAHUMCTPHUH, IIO3HAKOMHTBLCA C HpOCTCﬁMHMH
MMPOCTPAHCTBCHHBIMH TCJIaAMHU U UX CBOﬁCTBaMH;


https://www.chitai-gorod.ru/books/authors/alimov_sh_kolyagin_yu_tkacheva_m_fedorova_n_i_dr/
https://www.chitai-gorod.ru/books/authors/alimov_sh_kolyagin_yu_tkacheva_m_fedorova_n_i_dr/

-  M3yYUTh CBOMCTBA W Tpaduku (PYHKIHH, HAYYUTh HCIOJIB30BaTh
(GhyHKITMOHATBLHO-TpaUIECKUE TPEJCTABICHUS JIJI1 OMUCAHUS U aHaju3a peajbHbIX
3aBUCHUMOCTECH;

- 1aTh MPEJACTABICHUE O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MUPE U
0 pa3IMYHBIX CIOCO0aX WX HM3y4YeHHs, 00 OCOOCHHOCTSIX BBIBOJOB M IIPOTHO30B,
HOCSIIIUN BEPOSITHOCTHBIN XapPAKTEP;

- pa3BUBATh JOTUYECKOE MBIILICHUE U PEUb — YMEHUS JIOTUYECKU 0OOCHOBBIBATH
CYyXKJEHHUS, NPUBOAUTH HECJIOXKHBIE CHUCTEMaTU3aldH, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCMOJb30BAaTh pPA3IUYHBIE SA3bIKM MaTeMaTUKH (CIOBECHBIH,
CUMBOJIMUECKUH, TpaduuecKuil) sl WILTIOCTPAIlUU, UHTEPIIPETALUH, apTyMEHTAINU
u JIOKa3aTelIbCTBA;
- (hopmupoBaTh MpeCTaBICHUS 00 N3ydyaeMbIX MOHATHSIX U METO/IaX KaK BaKHEHIIIIX
CpelICTBaX MaTEMATUYECKOTO MOJICTIUPOBAHUS PEAIIBHBIX ITPOIIECCOB U SIBJICHUM.

[IpeeMCTBEHHOCTD COJIEPKAHUS C KYpCaMu

Peanmu3zamus  3asdBJIEHHOTO  COAEpXKAHUA MPEIAYCMATPUBACT  OPraHU3ALUIO
y4eOHOro mpoliecca ¢ BKIIOUEHUEM pa3HOOOpa3HbIX BHJIOB CAMOCTOSATEIIBHBIX paboT
ydammxcsl, Kak MHANBUIYyAIBHOTO XapakTepa, Tak M paboTy B TpyIIax, dJEMEHTOB
npobsemMHoro, AuGPEpeHITUMPOBAHHOIO, IPOEKTHOr0  OOy4YeHUs, a  TakkKe
ucnoab3oBanue MKT TexHomoruit

OIIMCAHUE MECTA KYPCA B YYHEBHOM IIVIAHE

I'eomerpuun 10-11k.

VY4eOHbIil MIaH IKOJIBl OTBOJAWUT Ha u3ydyeHue reomerpuu B 10—11 kmaccax
OCHOBHOM IIKOJBI OTBOAMT 1,5 "aca B HEACNIO B TEYCHUE KaXKJIOTO Toja oOydeHHs,
Bcero 105 ypokos

Auire0pa U Ha4yaja MaTeMaTu4yeckoro anaausa 10 — 11 ku.

Y4eOHBI TUTAH  TIIKOJIBI OTBOJUT Ha HU3y4YeHUEe anreOpsl W Hayaia
MateMmaTtudeckoro aHanms3a B 10—11 xmaccax OCHOBHOM IIKOJBI OTBOJIMT 2,5 yaca B
HEJISNIO B TEYCHHUE KaXI0ro roja 00y4yeHus, Bcero 175 ypokos

IJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

«AJdredpa u HayaJ1a MaTeMaTu4ecKoro anaausa 10 — 11 kiace»

Juunocmmuoie pe3ynomanoi.

1. JInYHOCTHBIE pe3yJbTaThl B c(epe OTHOIICHUI O0yYAKOIIMXCH K
cede, K CBOEeMY 3/10POBbIO, K IO3HAHMIO cels:

- OpHeHTanus OOydYallIMXCSd Ha pealn3aliio TMO3UTHUBHBIX JKU3HEHHBIX
MEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY  CaMOOIPEACIICHUIO, CIHOCOOHOCTh CTaBUTh I1E€IW W  CTPOUTH
YKA3HCHHBIE IIJIAHBL;




- TOTOBHOCTh U CIIOCOOHOCTH 00€CIeuuTh ce0e U CBOMM OJM3KUM JOCTOMHYIO
KU3Hb B MPOIECCE CAMOCTOATENbHOM, TBOPUECKON 1 OTBETCTBEHHOU JEATEIHLHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOHIMXCS K OTCTaWBAHUIO JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHMUS;

- TOTOBHOCTh U CIOCOOHOCTh OOydYaromuxcsi K CaMOpa3BUTUIO U
CaMOBOCHHUTAHHUIO B COOTBETCTBUU C OOIICUETOBEYECKUMHU LIEHHOCTSIMU U HJ€aJlaMU
IPpakIaHCKOTO OOIIECTBA,;

2. JIM4YHOCTHBIEC pe3yJabTaTbl B c(epe OTHOUIEHHHA OOydalmuxcss C
OKPYKAIUMH JIOAbMU:

- HPABCTBEHHOE€ CO3HAaHWE W T[OBEJICHHME HAa OCHOBE  YCBOECHUS
OOIIEYEIOBEYECKNX I[EHHOCTEH, TOJIPAHTHOIO CO3HaHUS M IOBEJICHUA B
MOJIUKYJITYPHOM MHpE, TOTOBHOCTH M CIOCOOHOCTH BECTH JHAJIOr C JAPYTUMH
JIOAbMH, JOCTHUTaTh B HEM B3aUMMOIOHMMAHMS, HAXOIUTh OOLIME LEeIH WU
COTPYJAHUYATH JIJISl UX JOCTHKECHUS;

- NOPUHATHE TyMAHUCTHUYECKUX LEHHOCTEM, OCO3HAHHOE, YBAXKUTEIBHOE U
n00poXkenaTelbHOE  OTHOIIEHWE K  JIpyrOMy  4YEJOBEKYy, €ro MHEHHIO,
MHUPOBO33pPEHUIO;

3. JIM4HOCTHBIE Ppe3yJbTaTbl B c(epe OTHOUIEHMH OO0yYalOIMUXCA K
OKpY KawleMy MUPY, KUBOH NIPUPOJIe, Xy10KeCTBEHHOH KYJIbType:

- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,
3HAYUMOCTH HAYKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BJaJICHHE
JOCTOBEPHON MH(OpMaLueld O MepeAOBbIX JTOCTHXKEHHUSIX U OTKPBITUSAX MHPOBOU H
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX 00 YCTpPOMCTBE
MUpa 1 O0IIeCTBa;

- TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BaHMUIO,
Ha TMPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOUIEHHWE K HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEITHOW NpodecCHoHaTIbHOM U OOIIECTBEHHOM
NESATENBHOCTH.

Memanpeomemmubie pe3yiomamayt’

1. PeryasiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1elCTBUA

BbInyCKHMK HAYYHTCH:

- CaMOCTOSITEJIBHO ONpPEAENATh LIENIM, 3a/JaBaTh NapaMmeTpbl U KPUTEPHUH, IO
KOTOPBIM MO>KHO ONPEJIETUTh, YTO 1I€JIb JOCTUTHYTA;

OLICHMBATh BO3MOXXHbIE TOCIEACTBUS JIOCTH)KEHHUSI IOCTaBJICHHOM WEIM B
NEeSTENbHOCTH, COOCTBEHHOM )KM3HU U dKU3HHU OKPYKAIOLIUX JIFO/IeH, OCHOBBIBAsICh Ha
COOOPaKEHUSIX ITUKU U MOPAJIH;

- cTaBuTh M (GOPMYIHPOBATh COOCTBEHHBIE 337aud B 00pa30BaTEIbHOU
NESATENBHOCTU U KU3HEHHBIX CUTYalUsX;

- OLIEHUBATh PECYPCHL, B TOM YHCJIE BPEMA U JIPYyTHe HEMATEPHUAIbHBIE PECYPCHI,
HEO0OXOUMBIE I JOCTUKEHHSI IOCTaBICHHOM 11eNH;

- BBIOMpaTh MYyTh JIOCTHKCHUS IEJH, IUIAHUPOBATh DPEIICHUE IMOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUalibHbIe U HEMaTepHUalbHbIE 3aTPaThI;

- OpraHu3oBbIBaTh J(G(OEKTUBHBIN TMOUCK PECYpCOB, HEOOXOAUMBIX IS
JOCTHKEHHUS IOCTABJIEHHOM LIEIIH;




- CONIOCTABJIATH MOJYYEHHBIN pE3yIbTaT ACATEIBHOCTH C MOCTABICHHOM 3apaHee
LEJIBIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAIbHbIE Y4eOHbIE 1elCTBUSA

BbINyCKHUK HAYYHUTCH:

- MCKaTh M HaXOJUTh OOOOIIEHHBIE CHOCOOBI pelleHus 3a7ad, B TOM 4YHCIIE,
OCYIIECTBIISATh Pa3BEPHYTHIH MHGOPMAIMOHHBIN TMOWCK W CTAaBUTh HAa €T0 OCHOBE
HOBBIC (yueOHBIE ¥ TIO3HABATEILHBIC) 3a/1a4H;

- KPUTHUYECKH OIICHUBATh M HMHTEPIPETUPOBATH HHPOPMAIUMIO C Pa3HBIX
MO3UIINNA, pAaclo3HaBaTh W (PUKCHPOBATH MPOTHUBOPEUUS B HHPOPMAIMOHHBIX
HMCTOYHUKAX;

- HCHOJIb30BaTh  pa3JIMYHbIE MOJEIbHO-CXEMaTUYECKUE CpPEICTBA IS
MPEJICTABIICHNUS] CYIIECTBEHHBIX CBSI3€M M OTHOILICHWM, a TaKXe MNPOTHUBOPEUYUU,
BBISIBJICHHBIX B MTH()OPMAIIMOHHBIX UCTOYHHUKAX;

- HaXOJUTh U MPUBOJUTH KPUTUYECKUE apTYMEHTHI B OTHOIICHUU JACHCTBUM U
CYXKJIEHUH APYroro; ClIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTUUECKUM 3aMEYAHUSIM B
OTHOIIEHUU COOCTBEHHOTO CYXKJICHHUS, pacCMaTPUBATh UX KaK PeCypc COOCTBEHHOIO
pa3BUTHS,

- BBICTpauWBaTh WHJUBHUAYAJIBHYI0 00pPa30BaTENIbHYIO TPACKTOPHUIO, YUHUTHIBAs
OTPAaHUYCHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

- MEHSITh U YAEP>KUBATh Pa3HbIC MO3UIIUU B O3HABATEIHHOM €SI TEIHLHOCTH.

3. KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS

BbInyCKHMK HAYYHTCS:

- OCYUIECTBJIATH JICJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO
B3pOCJIbIMU (KaKk BHYTpH 00pa30oBaTeNbHOM OpraHu3alliy, TaK M 3a €€ Mpejeiamu),
noAOUpaTh MApPTHEPOB JIA JIEIOBOM KOMMYHHMKAIIMM HMCXOJS M3 COOOpaKeHU
pe3yJIbTATUBHOCTH B3aUMOJICUCTBHUS, @ HE JTUYHBIX CUMIIATHIA;

- TIPU OCYIIECTBJICHUU TPYIIOBON pPabOThI OBITh KaK PYKOBOAMUTENEM, TaK U
YJICHOM KOMaHJbl B pa3HBIX POJAX (TeHepaTop HACH, KPHUTHK, HCIOJIHHUTEINb,
BBICTYIAIOMINHI, IKCIIEPT U T.1.);

- KOOPJIMHUPOBATh U BBHITIOJHATH PaOOTy B YCIOBUSAX PEaIbHOT0, BUPTYATIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BepHYTO, JIOTUYHO U TOYHO WU3JIaraTb CBOK TOYKY 3pEHUsl ¢
HCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUChbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

- pacno3HaBaTh KOH(M)IMKTOTCHHBIC CUTYaAIlMU U MPEAOTBpaiaTh KOHMIUKTHI 10
WX aKTUBHOM (a3bl, BBHICTpauMBaTh JIEJIOBYI0 M 00pa30BaTEIbHYI0 KOMMYHUKAIIUIO,
n30erast JIMYHOCTHBIX OLICHOYHBIX CYXKJICHUI.

Ilpedmemmubwie pe3yrvmamaol:

10 xacc:

JJIeMeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

— OmnepupoBaTh MOHATUSIMU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOKECTBO,
YUCJIOBbIE MHOXKECTBA HAa KOOPAMHATHOW TPSIMOM, DJIEMEHT MHOXECTBA,
MOJIMHOXKECTBO, TepeceueHne M OOBEAMHEHHE MHOXECTB, OTPE30K, WHTEPBAaI,
NPOMENCYMOK C 8bIKOJIOMOU MOUKOU, 2paduueckoe npeocmasieHue MHOICECME Ha
KOOPOUHAMHOU NIOCKOCMU,




—  npoeepsAmb  NPUHAONIEHCHOCMb  IIeMEHMA  MHONMCECMBY,  3A0AHHOMY
onucanuem,

— HaxXxOJUTh TNEpeceueHHe M OOBEAMHEHUE IBYX, HECKOJbKUX MHONCEeCms,
MPE/ICTaBIICHHBIX IPAPUUYECKH HA YUCIOBOUN MPAMOU, Ha KOOPOUHAMHOU NIOCKOCMU,

— CTPOUTh Ha YHUCIOBOM MPSIMOM MOAMHOMXECTBO YKCIOBOIO MHOYKECTBA,
3a1aHHOE MPOCTEUIINMH YCIIOBUSIMU;

— ONEpHUpPOBaTh NOHATUSAMHU: YTBEpPKIAEHUE (BBICKA3bIBAHUE), OTPULIAHHUE
YTBEPKIACHHUsI, UCTUHHBIE W JIOKHBIE YTBEPKACHUS, CIICICTBUE, YACTHBIM Cllydal
0OLIEro yTBEPKIECHUSA, KOHTPIPUMED:;

— pacro3HaBaTh JIOKHBIE YTBEP)KIEHHUS, OMIMOKH B PACCYXKACHUAX, B TOM
YHUCJIE C UCITOJIB30BAHUEM KOHTPIIPUMEPOB;

— NpPOBOOUMb 00KA3AMEIbHbBIE PACCYHCOEHUS OJis1 000CHOBAHUS UCMUHHOCTU
VmeepHcOeHUl.

B noBceaqHeBHOI KM3HU M NPU U3YYEHUH APYTUX YIeOHBIX MPEAMETOB:

— HCIOJIb30BAaTh YHUCIOBBIE MHOXECTBA HAa KOOPAWMHATHOM NPSIMOM U Ha
KOOPOUHAMHOU NIOCKOCMU 0151 ONUCAHUS PEANbHbIX NPOYECCO8 U ABNEHUL,

— TPOBOJUTH JIOTUUECKHE, OoKazamelbHble PACCYKIEHUS B CUTYaIUsX
MTOBCETHEBHOM XKU3HU, NPU peuleHUulU 3a0ad u3 oOpyeux npeomemos.

Yuciia ¥ BbIpaKeHUA

— OrneprpoBaTh NOHATUSAMH: HATYPAIBHOE M LENOE YHCIIO, AEIUMOCTD YUCET,
OOBIKHOBEHHAs JIp0o0Ob, JIeCITUYHAsL ApOoOb, pallMOHATIBLHOE YKCIIO, UPPALMOHAIBHOE
YuCio, NpUOIMKEHHOE 3HAYEHHE 4YHUCIa, 4YacTh, JOJSA, OTHOUIEHWE, IPOIEHT,
MacmTao;

— ONEepHUpOBaTh TMOHATHSAMU: JIorapudMm Yuciaa, TPUTOHOMETpPUUYECKAs
OKPYXHOCTb, paouaHHasi W TpajlycHas Mepa yria, CHHYC, KOCHHYC, TaHT€HC U
KOTAHI'€HC YIJIOB, UMEIOIINX POU3BOJIBHYIO BEIIMYUHY, YUCAA € U D,

— BBINOJHATh apuPMETHUECKUE ACUCTBUS C IEJIBIMH U PAlMOHAIHLHBIMU
YUCJIAMH, COYETasl YCTHhIEC M MUChbMEHHBIE MPUEMBI, IPUMEHSSI TIPU HEOOXOIMMOCTH
BBIYMCIIUTEIbHBIE YCTPONCTBA;

— CpaBHHMBATh pAaIMOHANBHBIE YHCIA MEXAy COOOW; CpaBHHUBATh C
pAIlMOHAILHBIMU YMCJIAMU 3HAYEHMS 1EJIBIX CTENEHEH YHCENl, KOPHEH HATypaJibHOU
CTENIEHU U3 YHCEl, JOrapu(pMOB YHCEI B IPOCTHIX CIydasx;

—  BBINOJHATH HECIOXKHBbIE MPeoOpa30BaHMsI  YHUCIOBBIX  BBIPAXKEHUH,
colepKallluX CTENEeHH YHCEN, KOPHU W3 YHCEN, JIOTapu(Mbl YUCEN, HAX0OUMmb
3HAYeHUsl KOPHA HAMYPATbHOU CMENneHU, CmeneHu ¢ payuoHaIbHbIM NoKa3amenem,
Jo2apu@ma, ucnonwv3ysi npu HeoOX0OUMOCMU BbIYUCIUMENbHbIE YCMPOUCMEa,

— II0JIb30BATHCS OLIEHKOW U MPUKUAKOU IPU NMPAKTUYECKUX PACUETAX;

— un300paxkaTh TOYKAMU Ha KOOPJIWHATHOM MPSIMOM 1ieJible M pallMOHAaJIbHbIE
YKCIIa; TeNble CTENEeHN YMCesl, KOPHU HATYpPaJIbHOW CTETICHH M3 4YMCeJ, JIorapu(mbl
Yyucel B MPOCTHIX CIydasiX;

— BBITIOJHATH HECJIOXKHBIE MPEe0OpPa30BaHMS IMENbIX U JPOOHO-PAMOHATBHBIX
OYKBEHHBIX BBIPa)KEHUM;

— BBIPAXKATh B MPOCTEHIINX CIIy4asX U3 PAaBEHCTBA OJHY IEPEMEHHYIO 4epe3

APYTruc,



— BBIYHCIATH B TPOCTBIX CIydasX 3HAYCHUS YHCIOBBIX M OyKBEHHBIX
BBIPAKCHHIA, OCYIIIECTBIISII HEOOXOUMBIC TTOJICTAHOBKH M MMPEOOPA30BAHMS,

—  NpoBOOUMb NO U36ECMHLIM (DOPMYIAM U NPABUIAM NPeodPA308aHUsA
OVKBEHHLIX — GbIPAMCEHUN,  BKIIOYAIOWUX — CMENeHU, KOPHU,  J102apumvl U
Mpu2oHoOMempuiecxKue Gopmyvl;

— HAX00UmMb 3HAYEHUs YUCTIO0B8bIX U OYKBEHHLIX BbIPANCEHUU, OCYUWeCMEIss
HeoOX00uMble NOOCMAHOBKU U NPeoOpaA308aHUsL,;

— U300pakaTh CXEMaTUIECKU YTOJI, BETMIMHA KOTOPOTO BRIpAXKEHA B Tpaaycax
UnU paouanax;

— OIICHWBATh 3HAKW CHHYCa, KOCHHYCa, TAHTCHCA, KOMAH2eHCd KOHKPETHBIX
VIJIOB,  UCHONb306aMb  NpU  peuleHuu  3a0a4  mabiuuuvie  3HAYEHUs
MPULOHOMEMPUYECKUX DYHKYULL Y2N08;

— GLINOIHAMb NEPEBO0 BEIUUUHBL Yeld U3 PAOUAHHOU Mepbl 68 2PpAOYCHYIO U
0OpamHo.

B noBcenHeBHOM KU3HM M NIPU U3YYEHUH JPYTruX YUeOHBIX PeIMeTOB:

— BBINOJHATh JCUCTBUS C YHMCIOBBIMH JIAaHHBIMU TIPU PEIICHUU 3aj]1a4y
MPAKTUYECKOTO XapaKTepa U 3a0ay U3 pasiuyHulx odiacmeti 3HaHull, NICTIONB3Ysl TIPH
HEO0OXOMMOCTHU CIIPABOYHBIC MATEPHAIIBI M BRIUUCIUTEIbHBIC YCTPONCTBA;

— COOTHOCHTH peabHbIC BEIMYNHBI, XapAaKTEPUCTUKH O0BEKTOB OKPYIKAFOIIETO
MHpa C X KOHKPETHBIMU YHCJIOBBIMU 3HAYCHUSIMH;

—  WCIOJIB30BaTh METOABI OKPYIJICHWS W TPUKHIKHA TIPH  PEIICHUH
MPaKTUYECKUX 3aJ1a4 MTOBCETHCBHON KU3HH,

— OYeHusamv, CPABHUBAMb U UCNONbL30BAMb NPU DEeUeHUU NPAKMUYeCKUX
3a0ay  4UCIOBble  3HAYEHUS  PEeanlbHblX — GeIUYUH, KOHKDEmHble  YUCI08ble
Xapaxkmepucmuku 00beKmos OKpyscaroue2o Mupa.

YpaBHeHUS U HEPABEHCTBA

— Pemath nmuHeiiHBIC ypaBHEHUS U HEPABEHCTBA, KBAJPAaTHBIC YPABHCHHUS;

— pemaTh JjorapuMUYECKHe U MoKa3aTelbHbIe ypaBHeHHs BHIa log,(bx + C) =
d, @™ *°=d (rne d MOKHO TPEACTABUTH B BHJE CTCICHH C OCHOBAHHEM a) H
HepaBeHCTBA BUAA log X X

— TPUBOJIUTH HECKOJIBKO MTPUMEPOB KOPHEH TPUTOHOMETPUUECKOTO YPABHEHUS
BHJA Sin X = a, cOS X = a, tg X = a, ctg X = a, rae a — TaOJUYHOE 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKOU (PYHKITNY;

— pewamsv HeCl0JHCHble PAYUOHATbHBIE, NOKA3amelbHble, Jlo2apugdmuyeckue,
MpU2OHOMempuiecKue YpasHeHus, HepaseHcmea U UxX Cucmemsl, npocmeuuiue
UppayUoOHaIbHble YPAGHEHUS U HEPABEHCMBA,

—  UCNONb306aMb  MemOoObl peuleHusi YPAGHeHUl: npusedeHue K 6udy
«NpouU3BeOeHUe pasHo HYII0» UIU KHACIHOE PABHO HYII0Y, 3AMEHA NePEeMEHHbIX,

— UCNONIL306aAMb MEMOO UHMEPBAIO8 O peUleHUsl HEPABEHCME,

— ucnoiv3osamv cpaguueckuil. memoo 0Nl NPUOTUNCEHHO20 peuleHUs]
VPasHeHUll U epaseHcme,

— uzobpadicamv HA  MPUSOHOMEMPUUECKOU  OKPYHCHOCMU — MHONCECMBO
peulenuti mpucoHOMempu4ecKux ypasHeHull U HepaseHCcms.

B noBceHeBHOM KU3HM U NIPU U3YYEHUH JPYTruX YU4eOHBIX MPeIMEeTOB:



— COCTaBIISITh U peliaTh YpaBHEHUSI, CUCTEMbl YPaBHEHUI M HEPaBEHCTBA IPU
pelIeHUH HECIIOKHBIX MPAKTUYECKUX 3a7a4 U 3a0ay U3z Opyeux yueOHulx npeomemos,

— UCNOIb308aMb YPAGHEHUS U HEPABEHCMBA O/ NOCMPOEHUS U UCCIe008AHUSL
npOCMetuux Mamemamuyeckux mooeneli peanrbHblX CUMYayutl Uuiu HPUKIAOHbIX
3a0ay;

—  yMemb UHMEPNPEemupo8ams HNOAVYEHHbI NpU peuleHuu  YPasHeHus,
HepaseHcmea Uau Cucmemvl pe3yabmam, OYEHUsams e20 npagoonodooue 8
KOHmeKcme 3a0aHHOU PeanbHOU CUmyayuu Ui npuKIaoHou 3a0ayu.

11 kaace

DOyHKIUU

— OmnepupoBaTh MOHATUSIMH: 3aBUCUMOCTH BEITWYMH, (DYHKIUS, apryMEHT U
3HaueHue (yHKUIWHU, OOJACTh OMpPENETICHHUS M MHOXKECTBO 3HAUYCHUN (PYHKIIHH,
rpaguk  3aBUCUMOCTH, rpaduk (QYHKIUH, HYIM (GYHKIUA, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3pACTaHWE M yObIBaHWE (DYHKIIMM HA YHCIOBOM MPOMEXKYTKE,
HauOoJplliee W HaWMEHbIEe 3HAYCHUS (PYHKIMM Ha YHUCIOBOM IPOMEXKYTKE,
nepuoinyeckast QyHKIUs, IEPUOJ, YEMHASL U HEYEMHAsL PYHKYUU,

— ONEpHUpOBaTh TMOHATHUSMU: TpsiMass M OOpaTHas MPOMOPIIMOHAIBHOCTD,
JTUHENHas, KBaJpaTU4Has, JorapudMuyeckas U TOKazarelbHas (DyHKIMH,
TPUTOHOMETPHUUECKUE QYHKIINH,

—  pacno3HaBaTh rpauku GyHKUIMN IPSAMOU 51 oOpaTHOM
[IPOIIOPLUUOHAIBHOCTH, JIMHEWHOU, KBaJpaTUIHOM, Jorapu(pMUYECKOH,
MOKa3aTeIbHOW U TPUTOHOMETPUUECKHX (PYHKIHUNA M COOTHOCUTH UX C (HOpMyIIaMu,
KOTOPBIMU OHH 3a/1aHBlI;

— HaxXoAUTh MO rpaduKy NpPUOIMKEHHO 3HAYEHUsS (PYHKIMU B 3aJaHHBIX
TOYKaX;

— ompenensATh MO TpaduKy CBOMCTBA (YHKIUU (HYJIH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKA MOHOTOHHOCTH, HAWOOJbIIME W HAUMEHbIINE
3HAYEHUSA U T. 11.);

— CTpOUTh 9CKku3 rpaduka (GYHKIUU, YAOBIECTBOPSIONICH NPUBEIEHHOMY
Habopy ycioBuil (TPOMEXYTKH BO3pACTaHUs U yObIBaHHS, 3HAUCHUE (YHKIIUUA B
3aJIaHHOM TOYKE, TOYKU IKCTPEMYMOB, aCUMIITOTHI, HYJIM (PYHKITUH U T. 11.);

— OMpeAenaTh 3Ha4eHHe (YHKIUHU MO0 3HAYCHUIO apTyMEHTa MpPU Pa3IAYHBIX
cnocobax 3aaHus GQyHKIUU;

— cmpoums 2paguky U3y4eHHuIX QYHKYULL,

— peuwiams YpasHeHus, npocmeuuiue CUCmemvl YPAaGHEeHUU, UCNOIb3Ys CEOU-
cmea YyHKyuil u ux epapuxu.

B noBcenHeBHOI )KU3HM ¥ TIPU U3YYE€HUH IPYTUX YUeOHBIX MPEeIMETOB:

— ONpeAeNATh Mo TpapuKaM U UCHOIb308AMb O/ peuleHUss NPUKIAOHBIX 3a0ay
CBOMCTBAa peajbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAMOONbIIME W HAUMEHBIINE
3HAYCHHUS, TPOMEKYTKUA BO3PACTAHUS M YOBIBaHUS, MPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,
acumnmomul, IEPUOJ U T. 1), UHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYAIUU;



— onpedensimb o epaguxkam npocmeriue XapaKmepucmuku nepuooudecKux
npoyeccos 6 OuoiocuU, SKOHOMUKe, MY3blKe, paouocessu u m. n. (AmMnaumyod,
nepuoo u m. n.).

DJIeMeHThI MaTeMaTHYeCKOr0 aHAJIN3a

— OmnepupoBaTh MOHATUAMU: MPOU3BOIHAS (QYHKIIUA B TOYKE, KacaTebHAS K
rpaduky GyHKIIUHU, TPOU3BOAHAS QYHKIIUY;

— OmpenensaTh 3HAYCHHE NPOW3BOMHON (PYHKIIMM B TOUYKE IO H300PAKECHUIO
KacaTelabHOU K rpaduKy, MPOBEAEHHON B 3TOM TOUKE;

— BBIYUCTIAMb NPOU3BOOHVIO OOHOUNIeHd, MHO20YJIEHd, KB8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL PYHKYULL,

—  BBIYUCTIAMb NPOU3BOOHBIE JJIEMEHMAPHLIX QYHKYU U UxX KoMOuHayul,
UCNOIb3YS CNPABOUHbIE MAMePUavl,

— pelIaTh HECJIOXKHBIC 3aJa4d Ha MPUMEHEHHE CBS3U MEXKIY MPOMEKYTKaAMHU
MOHOTOHHOCTH ¥ TOYKaMHU OJKCTpeMyMa (QYHKIMH, C OJHOH CTOPOHBI, H
MIPOMEKYTKAMH 3HAKOIIOCTOSSHCTBA M HYJISIMU IPOHM3BOAHOW 3TOM (PYHKIIUH — C
IPyTrou;

— uccnedosamv QYHKYUU HA MOHOMOHHOCMb, HAXOOUMb HAUOOIbUUE U
HauMenblue 3HA4eHusi QYHKYUuil, Cmpoumv 2papuku MHO20YNEHO8 U NPOCHIbIX
PAYUOHATIbHBIX DYHKYULL C UCNOTIL30BAHUEM ANNAPAMA MAMEMAMUYeckKo20 aHaIu3d.

B noBcexHeBHOM KH3HM M IPH U3YYEHUH APYTUX YUeOHBIX MPEeIMETOB:

—  ToNB3ysICh TrpaduKamMu, CpaBHUBATh CKOPOCTH Bo3pacTaHus (pocra,
MOBBIIICHUS, YBEIMUCHUSA U T. I.) WM CKOPOCTH YOBIBaHHUS (TIaJCHUS, CHYKCHUS,
YMEHBIIICHHUS U T. 11.) BEJIMYMH B PEaJIbHBIX IpoIeccax;

— COOTHOCUTh TpaWKu peaJbHBIX TPOIECCOB M 3aBUCUMOCTEH C UX
ONMMCAHUAMH, BKJIIOYAIOIIMMH XapaKTCPUCTHUKH CKOPOCTH HW3MEHEHHUs (ObICTpBIi
POCT, IJIaBHOC TIOHIKCHUE U T. I1.);

— WCHOJIB30BaTh TpaMKH PEATBbHBIX MPOIECCOB ISl PEIICHUS HECIOXKHBIX
MPUKJIAIHBIX 33]1a4, B TOM YHCIIE OIpeIeiss 1Mo rpad)uKy CKOPOCTh X0/a MpoIiecca;

— peuiams NPUKIAOHbIE 3a0auu U3 OUOIo2UU, UIUKU, XUMUU, IKOHOMUKU U
Opyeux npeomMemos, Ce;A3aHHble C UCCIe008AHUEeM XAaApPAKMepUCmuK peaibHblX
npoyeccos, HAXOHCOeHUeM HAUOOILUUX U HAUMEHbUUX 3HAYeHUl, CKopocmu U
VCKOpeHUsL U m. N., UHMepRpemuposams nojlyyeHHvle Pe3yibmamol.

CrarucTuka ¥ Teopusi BEepOATHOCTEM, JIOTHKA 1 KOMOMHATOPHKA

— OnepupoBaTh OCHOBHBIMH ONKMCATEIbHBIMUA XapaKTEPUCTHKAMH YHCIOBOIO
HaOopa: cpeaHee apupMeTHIEeCKOe, MeuaHa, HauOoJIbIlIee 1 HAUMEHbIIIEE 3HAUCHHUS;

— OICPHUPOBATH IMOHATHUSAMH: YaCTOTA M BEPOSTHOCTH COOBITHSA, CIyYalHBIN
BBIOOD, OTBITBHI C PABHOBO3MOKHBIMH 3JIEMECHTAPHBIMH COOBITHSIMU,

— BBIYUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE ITOACYETA YMCIIA HCXOJIOB;

— umems npeocmasieHue: 0 OUCKDEMHbIX U HeNnpepbleHbIX CIYUAUHBIX
BEIUYMUHAX U  PACHPeOeNeHUsX, O He3aBUCUMOCMU  CIVYAUHBIX — BEIUYUH, O
MaAMeMamuyeckom ONCUOAHUU U OUCNePCUU CIVYAUHBIX GEeUYUH, O HOPMATbHOM
pacnpeoeiieHulu U npUMepax HOPMAaibHO PaAcnpeOeNeHHbIX CIYUAUHbIX eIUYUH,

— NOHUMAMb CYMb 3AKOHA OONLWUX YUCET U 8bIOOPOUHOSO MEMOOA UBMEPEHUS]
8eposimHocmell,



—  umemb npeocmasieHue 00 YCIOBHOU BePOSAMHOCMU U O NOJHOU
8EPOSIMHOCMU, NPUMEHAMb UX 8 PEUeHUU 3a0al,

— uMemdv NpeOCMAasieHUue O BAICHLIX YACMHBIX BUOAX pacnpedeneHutl U
NPUMEHAMb UX 8 PeUeHUlU 3a0ay,

— uMembv npeocmasieHue O KOPPeusyuu CAyYAUuHbIX GeIUYUH, O JUHEUHOU
pezpeccuul.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— OIICHWBAaTh, CPABHUBATh M BBIUUCIATH B TPOCTHIX CIIy4asX BEPOSTHOCTH
COOBITHI B peaJIbHOM KU3HU; YNTATh, COTIOCTABIIATh, CPABHUBATH, HHTEPIIPETHPOBATH
B ITPOCTHIX CITyJasiX

peanbHBIC JaHHBIC, IPEACTABICHHBIC B BUJIC TAOJIHII, TUArPaMM, TPaPHUKOB;

— BbIOUPaAMb NOOX00sAUUE MEMOObL NPEOCMABIeHUsL U 0OPAOOMKU OAHHbLX,

— YyMemb peulams HeCl0NHCHble 3a0adU HA NPUMEHeHUe 3aKOHA DOIbWUX Yucel
8 COYUONO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU, obecneweHuu Oe30NaACHOCmU
HACeNeHUs 8 YPe38bIUAUHbIX CUMYAYUSIX.

TexcroBble 3a1a4u

— PemaTth HeECHOXKHBIE TEKCTOBBIE 3aJladydl Pa3HBIX TUIIOB, peulamv 3a0aiu
PA3HLIX MUNOB, 8 MOM YUCTIe 3a0a4U NOBLIUEHHOU MPYOHOCTU,

—  gulOUpamv  ONMUMAJILHBIL  MemoO peuwleHus: 3a0adu, paccmampueas
PaznudHble Memoowl,

— aHAJM3UPOBATh YCIOBUE 3a/1a9d, CTPOUTH JJIS €€ pelIeHUs MaTeMaTHICCKYTO
MOJIEh, NPOBOOUMb OOKA3AMENbHbLE PACCYHCOCHUSL,

— TIOHUMaTh MW WCHOJB30BaTh [JI PEIICHUS 3aJadyd  MHGOpPMAIIHIO,
MPEACTABIICHHYI0O B BHJIE TEKCTOBOW W CHMBOJIBHOW 3alMCH, CXEM, TaOJIHII,
auarpaMm, rpauKoB, pUCYHKOB;

— JIeWCTBOBATH 110 AITOPUTMY, COJIEPKAIIEMYCS B YCIOBUH 33]1a4H;

— HCTIOJIB30BATh JIOTUYECKHUE PACCYKICHHUS MTPU PEIICHUH 3a/1a4u;

— paboTaTh C HU30BITOYHBIMU YCIOBHUSIMU, BbIOWpas U3 Bcell uHOOpMAaIuu
JaHHBIC, HEOOXOAMMBIC VISl PEIICHUS 3a/1a4H;

— OCYIIECTBJISATH HECJIOKHBIN TTepeOop BOZMOXKHBIX PEIICHUH, BEIOUpast U3 HUX
ONTUMAJIBHOE TIO KPUTEPUIM, CPOPMYIUPOBAHHBIM B YCIOBUU;

— aHaJM3UPOBATh M WHTEPIPETUPOBATH IMOJYYEHHBIEC PEIICHUS B KOHTEKCTE
YCIIOBHSI 3a7]a4H, BRIOMPATH PEIICHUS, HE MPOTHBOPEUAIINE KOHTEKCTY;

— pemiaTh 3a7a49 Ha pacyET CTOMMOCTH TIOKYTIOK, YCIIYT, TTOE3/I0K U T. 11.;

— pemaTh HECJIIOKHBIC 3a/1a4H, CBA3aHHBIC C JOJIEBBIM yYaCTHEM BO BIIAJICHUU
bupMOii, MpeaANPHUITHEM, HEIBIKIMOCTHIO;

— pemiaTth 3a7a4d Ha MPOCTHIC MPOIEHTHI (CUCTEMBI CKUOK, KOMUCCHH) U Ha
BBIYKCIICHHE CIIOKHBIX TIPOIIEHTOB B Pa3IMYHBIX CXEMaX BKJIAJ0B, KPEIUTOB W
UTIOTEK;

— pemiaTh MPaKTUIECKUE 3a7a9u, TPEOYIOIINE UCIOIb30BAHUS OTPUIIATEIHHBIX
YHCEN: Ha OMpEJEJICHUE TeMIIepaTyphl, MOJOKEHNUS HAa BPEMEHHON OCH (10 Haien
9Bl U MOCTE), TITyOUHBI/BBICOTHI, HA JIBPKEHHUE JIEHEKHBIX CPEICTB (IMIPUXO01/Pacxo)
U T. IL;



— HCIIOJIb30BaTh MOHITHE MaciTada /i HaXOKJIEHUSI PACCTOSHUM M JUTMH Ha
KapTax, IJJaHaX MECTHOCTH, IUTaHaX IIOMEIECHUH, BBIKpOWKaxX, Mpu paboTe Ha
KOMIIBIOTEPE U T. II;

— pewams 3a0adu, mpedyowue nepebopa 8apuaHmos, NposepKu YCiosuil,
8b100pPA ONMUMATILHO20 Pe3YIbmamad,

— QHATU3UPOBAMb U UHMEPNPEMUPO8AMb Pe3yibmamyl 8 KOHmMeKcme YCil06uUs
3a0auu, 8bIOUpamMb peuieHus, He npomueopeyaujue KOHMeKCcmy;

— nepesooumsb npu peuleHuu 3a0avu uHgopmayuio uz 0OHoU opmul 8 Opyeyio,
UCNOIL3YS NPU HEODXO0OUMOCMU CXeMbl, MAOIUYbL, 2pAPuKlU, OUaspammbl.

HcTopusi u MeTOABI MATEMATHKH

— OnuceBaTh OTHETBHBIC BBIJAIONINECS PE3YyJbTAThl, MOJYYCHHBIE B XOJE
Pa3BUTHS MAaTEMATUKH KaK HAYKU;

— 3HATh MPUMEPbl MAaTEMATUYECKUX OTKPBITMM M HMX aBTOPOB B CBS3H C
OTEUECTBEHHOM M BCEMHUPHON UCTOpUCH; Hpedcmasisimes 6KIA0 BblOAUUXCA
MAMeMamuKo8 8 pas3sumue MamemMamuxy U UHbLX HAYYHbIX obaacmell,

— MOHKUMATh POJIb MaTeMAaTUKH B pa3Butuu Poccuu;

— TPUMEHSTh M3BECTHBIE METOJAbI TMPHU PEHICHUH CTAaHAAPTHBIX U
HeCMaHOApmubiX MAmemMamu4eckux 3a0ay; UCHOIb308aMb OCHOBHbIE Memoobl
00Ka3amenbcmed, nposooums 00KA3amenbCmeo U 8blNOIHAMb ONPOBEPI’CEHUE,

— 3aMeuaTh W XapaKTEepPH30BaTh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
OKpY>KaroIiel IEHCTBUTENFHOCTH W HAa UX OCHOBE XApAKMepuzosamv Kpacomy u
COBEPUIEHCTNBO OKPYIHCAIOWE20 MUPA, A MAK’Ce NPOU38e0eHUll UCKYCCMEa;

—  NpuMeHAmMb npocmeuuiue NpPoOSPAMMHbIE CPeOCmed U  IJeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PeuleHUU MamemMamuieckux 3a0ady.

TpeGoBanus Kk pe3yJbTaTaM OCBOEHHS coJep:kaHusi MoayJisi «['eomeTpus»

N3yuenune reomerpuu B cTapiield IIKoJie AA€T BO3MOXKHOCTH JOCTHKCHUS
O0OyJaroIIMMCs CIEYIONUX Pe3yIbTaTOB:

Juunocmnoie:

1) chopMuUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO PpAa3BUTHUA HAyKH; KPUTHYHOCTh MBIIIJICHUS, YMEHHE paclo3HaBaTh
JIOTUYECKA HEKOPPEKTHBIE BBICKA3BbIBAHMSI, OTIMYATh THIIOTE3Y OT (haKTa;

2) TOTOBHOCTh U CITOCOOHOCTH BECTH JTUAJIOT C JAPYTUMH JIFOJBMH, TOCTUTATh B
HEM B3aWMOIIOHUMAHUS, HAXOAUTh OOIMME TIIEMM W COTPYAHUYATH I UX
TOCTKEHUS;

HABBIKM COTPYJIHHUYECTBA CO CBEPCTHUKAMH, JCTHBMH MJIQJIICTO BO3pacTa,
B3pOCJIBIMU B 00pa3oBaTesIbHOM, OOIlIECTBEHHO  TIOJIE3HOM,  Yy4eOHO-
MCCJICIOBATEIILCKOM, TPOCKTHOM M JPYTHX BHJIAX JCSITCIBHOCTH;

3) rOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC caMO00pa30BaHUIO,
Ha TPOTSDKCHUHM BCEH JKWU3HHM; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY
0o0pa3oBaHMIO KakK YCJIOBHIO YCHENTHOW MpodeCcCHOHANBHOW U OOIIEeCTBEHHOU
NEeSITETHbHOCTH;

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYyYHOTO M
TEXHUYECKOTO TBOPUECTBA;




4) oco3HaHHBIM BBIOOp Oyaymied mpodeccu W BO3MOXKHOCTH peaM3alluu
COOCTBEHHBIX >KU3HEHHBIX TUIAHOB; OTHOLIEHUE K MPO(EeCCUOHATBHOU e TeIbHOCTH
KaK BO3MOXKHOCTH YYacTHUsl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX,
00IIIeHAITMOHATIBHBIX TPOOJIEM;

Memanpeomemmnbole:

1) yMeHue caMOCTOSITEIbHO OMpPEACNSITh LEIU CBOEr0 OOy4YEHHUs, CTaBUTh U
dbopMynupoBath i ceOsi HOBBIEC 33aul B YUE0€ U MO3HABATEILHON e TEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHON ACSITEILHOCTH;

2) yMeHHE CaMOCTOSITEIbHO IJIAHUPOBATh MyTH AOCTHXKEHUS IIeNied, B TOM
qrclie albTepHATUBHBIC, OCO3HAHHO BBHIOMpATh Hambosnee 3(P(eKTHUBHBIE CIOCOOBI
pelieHus yueOHbIX U MMO3HABATENbHBIX 3a/1a4;

3) yMeHHE COOTHOCHTb CBOU JCHCTBHS C IUIAHUPYEMBIMU pPE3yJIbTaTaMHu,
OCYILIECTBIISATH KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE TOCTHKEHUS Pe3ysbTara,
OTIPE/EIATh CIIOCOOBI NEUCTBUN B paMKax MPEUIOKEHHBIX YCIOBHM M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C U3MEHSIOUIECHCS CUTYyalUEeH;

4) yMmeHHEe OLIEHUBaTh IMPaBWJIBHOCTh BBINOJIHEHHUA Y4eOHOM 3adauu,
COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUS;

5) BnajeHWe OCHOBAMU CAaMOKOHTPOJI, CAMOOLIEHKH, MPHUHITHUS PELICHUN U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHO 1 MO3HABATEIBHOMN IEATEILHOCTH;

6)yMeHHE TIPOAYKTUBHO OOIIAThCSI U B3aUMOJECHCTBOBaThH B IMpollecce
COBMECTHOH AESITENbHOCTH, YIUTHIBAThH MO3UIIUHN APYTUX YUACTHUKOB JESATEIbHOCTH,
a3 PekTUBHO pa3peniaTh KOHPIUKTHL;

7) BIaJeHWE HaBbIKAMU I103HABATENBHOW, Y4YEOHO-MCCIENOBATEIBLCKOU H
MPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pelieHus MNpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEILHOMY MOMCKY METOJIOB PEHICHHUS MPAKTHUYECKHUX 3a/ad,
NPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;

8) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENbHON WH(OPMAIMOHHO-
MO03HABATEJIBbHON AESITENbHOCTH, BKIIIOUAs YMEHUE OPUEHTHUPOBATHCSA B Pa3IMUHbBIX
UCTOYHUKAX HMHPOpMAlMM, KPUTUYECKH OICHMBaThb U  UHTEPIPETUPOBATDH
uH(pOpMaLKIO, TOJTYYaEeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

9) yMeHue HCIOJIb30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosmornit  (MKT) B  pemieHMH  KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3AIMOHHBIX 33Jad C COOJIOACHHEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX W ATHUYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM 0€30MaCHOCTH;

10) BmageHWE SI3BIKOBBIMH CpPEICTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;

11) oBnajgeHwe HaBbIKaMHM [O3HABATEIbHOM peQIEeKCUU KaKk OCO3HAHMUS
COBEpIIaeMbIX JCMCTBUA M MBICIUTENIBHBIX MPOIECCOB, HX pPE3yJbTaTOB U
OCHOBaHUH, IpaHMI] CBOErO 3HAHWS W HE3HAHUS, HOBBIX IMO3HABATEIbHBIX 33/7a4 U
CPEICTB MX JOCTUKECHHUS,




Ilnanupyemblie npeaMeTHbIE Pe3yJbTAThI H3y4YeHus: MoayJas «I'eomerpuspy
IIpeamerHbIe:
10 xnace

« Bagers reoMeTpuueCcKMMU MOHATHUAME NIPU PELICHUH 33]1a4 U IPOBEACHUN
MaTeMaTUYECKUX PACCYKICHUN;

¢ CAMOCTOSTEIILHO (POPMYIIUPOBATH OTMPEICICHUS TEOMETPUIECKUX PUTYD,
BBIJIBUTaTh TMIIOTE3bI O HOBBIX CBOMCTBAaX U MPU3HAKAX T€OMETPUUYECKUX PUTyp U
000CHOBBIBATh WJIM OMPOBEPraTh UX, 0000IaTh UM KOHKPETU3UPOBATH PE3YJIbTATHI
Ha HOBBIX KJIaccax QUTyp, MPOBOANTH B HECIOKHBIX CIIydasx KiIacCUPUKAIIIO
(buryp 1o pa3IMIHBIM OCHOBAHUSIM;

« ICCJICZTOBATh YEPTEXKH, BKIIIOUAss KOMOUHAMHA (PUTYD, N3BICKATH,
WHTEPIPETUPOBATH U TIPEOOPA30BBIBATH MHGOPMAIIHIO, TIPEICTABICHHYIO Ha
yepTrexkax;

e pEIIATh 337a4M F€OMETPUUECKOT0 COAEPKAHMUS, B TOM UHUCIIE B CUTYaLUsX,
KOTI'/Ia aJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCIOBUS, BBIMOIHATH HEOOXOUMbIE
JUISL PELICHUS 3aa4i JOTIOJIHUTEIIbHBIE ITIOCTPOCHUS, UCCIEA0BATH BO3MOXKHOCTD
MIpUMEHEHUS TeopeM U HOopMyI I pElIeHUs 3a/1aY;

e YMeTh (DOPMYIUPOBATH U TI0KA3bIBATH TEOMETPUUECKUE YTBEPKICHUS;

e BJIQJICTh TOHATUSIMU CTEPEOMETPHUU: NIPU3MA, apaJUICICIUIIC], TUPaMU/IA,
TETpadap;

e UMETh MPEJICTABICHUS 00 aKCHOMAaX CTEPEOMETPHUU U CIEACTBUSIX U3 HUX U
YMETh IPUMEHATH UX NIPU PELICHUH 3314,

e YMETH CTPOUTH CEUECHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PATNYHBIX
METOJIOB, B TOM YHCJIE U METO/IA CJIE/IOB;

e UMETh MPEJCTABICHUE O CKPEIIUBAOIIUXCA MPSIMBIX B POCTPAHCTBE U YMETH
HAaXOJUTh YIOJ U PACCTOSIHUE MEXIY HUMU;

e IPUMEHSATHh TEOPEMBI O MAPATUIETBHOCTH NPSIMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE MPH PEIICHUN 3a/1a4;

e YMETb MIPUMEHATH MapajuieTbHOE MPOSKTUPOBAHUE IS U300pakeHUs GUryp;

e YMETH PUMEHSATH NEPIEHAUKYISIPHOCTH MPSIMOU U INIOCKOCTH MPU PELIEHUN
3a/ad;

¢ BJIQJICTh OHATUSIMU OPTOTOHAJIBHOE MPOCKTUPOBAHUE, HAKIIOHHBIE U UX
MPOEKIMH, YMETh MMPUMEHATH TEOPEMY O TPEX NEPICHAUKYISAPAX MMPU PEIICHUN
3a7ad4;

e BJIQJICTh MOHATUSIMU PACCTOSTHUE MEXKy (PUTypamMu B MPOCTPAHCTBE, OOITUI
MEPIICHIUKYJISP JIBYX CKPEIIUBAIOIIUXCS MPSIMBIX U YMETh MPUMEHSTh UX TIPU
pellIeHuN 3a]ay;

e BJIAJICTh TOHATUEM YTOJI MEXIY MPSIMOU U TJIOCKOCTBIO U YMETh MPUMEHSITh
€ro npu PeUICHUH 33/1a4;

¢ BJIQJIETh MOHATUSIMU ABYTPAHHBIA YTOJI, YTOJ MEXKIY MIOCKOCTSIMU,
MEePIICHIUKYJISIPHBIC IIJIOCKOCTA U YMETh MPUMEHSTh UX MIPU PEUICHUU 3a/1ay;

o BJIQJETh MOHATUSIMU MIPU3Ma, NapajUIeIenuIiel U IPUMEHSITh CBOMCTBA
napasuielienunesa Ipyu peiieHnu 3a1ay;



¢ BJIAJICTH ITOHATHEM IIPSMOYTOJIBHBIN NApAJJIENICIUIIE] U IPUMEHSTD €ro IPU
pELICHUH 3aa4;

o BJIAJICTh MTOHATUSAMHU ITUPAMUJIA, BUBI IHPAMUJ, JIEMEHThI IPABUIIBHON
nUpamMuabl 1 YMETh IPUMEHATh UX IIPU PELICHUU 3a/1a4;

« UMETH IPEJICTABIICHUE O TEOpEME DUIIEpa, MPABUILHBIX MHOIOTPAHHUKAX;

¢ BJIQJETh ITOHATHEM IUIOIIAN ITOBEPXHOCTEN MHOIOTPAHHUKOB U YMETH
MPUMEHSATH €ro NP PEIIECHUN 33]1ay;

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX MPeIMETOB:

¢ COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB F€OMETPHUECKUX PUTYD
MAaTeMaTUYECKUE MOJIEIIN JUUIS PELIEHUS 3a7a4 PAKTUYECKOr0 XapaKTepa U 3a/1a4 13
CMEKHBIX JUCLUIUINH, UCCIEA0BATh MTOJTYyYECHHBIE MOJEIN U UHTEPIIPETUPOBATD
pe3ynbrar

« ImeTh npencraBieHre 00 aKCHOMaTHYECKOM METOJIE;

¢ BJIQJIETH [TOHATUEM F'€OMETPUUYECKHE MECTA TOUEK B IIPOCTPAHCTBE U YMETh
IIPUMEHSATD UX JUIS PELICHUS 3a1a4;

¢ YMETb IIPUMEHSATH JIJIS1 PELICHUS 3a/1a4 CBOMCTBA IJIOCKUX U JIBYTPAaHHBIX
YIJI0B, TPEXTPAHHOTO yIiia, TEOPEMBI KOCHHYCOB U CUHYCOB ISl TPEXIPAHHOTIO yIJa;

¢ BJIQJIETH MTOHATHEM NIEPIEHANKYISIPHOE CEYEHHUE NPU3MBI U YMETh IPUMEHSTh
€ro Ipy pEeUICHNH 3a/a4;

¢ UMETh NPEJICTABIICHUE O IBOMCTBEHHOCTH MPaBUIbHBIX MHOTOIPAHHHUKOB;

¢ BJIQJIETh MTOHATUIMU LHEHTPAJIBHOE U MTApAJLIEIbHOE IPOEKTUPOBAHUE U
MIPUMEHSAThH UX MPU MOCTPOESHUU CEYEHUII MHOTOTPAaHHUKOB METOJIOM IPOEKIIHIA;

e UMETH NPEJICTABICHUE O PA3BEPTKE MHOTOIPAHHUKA U KpaTYalIIeM ITyTH Ha
MOBEPXHOCTU MHOTOI'PaHHUKA;
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e BJIQJICTh TMOHATHUIMU TeJla BpaleHus (UJIMHIP, KOHYC, map u cdepa), ux
CEUYCHHUS U YMETh MPUMEHATH UX MPHU PEIICHUH 33124,

e BJIQJICTh MTOHATUIMH KacaTeIbHbIE IPSAMBIE U TIJIOCKOCTH U YMETh MPUMEHSTh
13 IIPH PEIICHUH 3a]1a4;

e IMETh MPEJICTABJIICHUS O BIIMCAHHBIX U OMMCAHHBIX cepax U yMETh
MIPUMEHSTD UX TIPU PEIICHUH 33129,

¢ BIIQJICTH MMOHATHUAMH 00bEM, 00HEMBI MHOTOT'PAHHHKOB, TEJI BPAIICHUS U
MIPUMEHSTD UX TIPU PEIICHUH 33129,

e IMETh TIPEJICTABIICHUE O PAa3BEPTKE IIMIIMHIPA U KOHYCA, TIJIOMATH
MMOBEPXHOCTH ITWIIMHJIPA U KOHYCa, YMETh IPUMEHSATH UX MPHU PEIICHUHN 33]1a4;

e IMETh TIPEJICTABIICHUE O IO CHEePhl K YMETh TPUMEHSTD €ro MPU
pEIICHUM 3a/1a4;

¢ YMETb pelIaTh 3a7a4i Ha KOMOWHAIIUA MHOTOTPAHHUKOB U TEJI BPAIIICHUS;

e IMETH TPEJICTABIICHUE O MOJ00UU B MPOCTPAHCTBE U YMETH PEIIaTh 3a/1a4u Ha
OTHOIIIEHUE 00BEMOB U TUIONIA/ICH MOBEPXHOCTEH MOAOOHBIX (DUTYD.

B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTUX NMPEIMETOB:

¢ COCTaBIIAThH C UCIIOJIH30BAHUEM CBOMCTB T€OMETPUUIECKUX (HUTYP
MaTeMaTHYSCKUE MOJICIIH JIJIs PEIICHUS 3a1a9 MPAKTHYECKOro XapakTepa U 3aJ1ad 13



CME)KHBIX TUCIHUILTNH, HCCIIEI0BAThH TIOMyYeHHBIC MOJICTH U HHTEPIIPETHPOBATH
pe3ynbTaT

¢ IMETH MIPE/ICTABIICHHE O KOHUYECKUX CCUCHHUSIX;

 IMETH MIPEJICTABIICHHUE O KacCAIONIMXCs chepax U KOMOWHAITUH TeJl BPAICHUS U
yYMETbh MIPUMEHSITh UX TPU PEIICHUH 3a/1a4;

o IPUMEHSITH TIPU PEIICHUH 331249 (HOPMYITy PACCTOSHUSA OT TOYKH 0
MJIOCKOCTH;

e BJIAJICTh PA3HBIMU CITIOCOOAMU 3a/IaHUSI PSMON YPAaBHECHUSIMU U YMETh
MIPUMEHSTH TIPU PEIICHUH 3a]1a4;

o MPUMEHSITH TIPU PEIICHUH 33/1a49 U J0Ka3aTeIhCTBE TEOPEM BEKTOPHBIN METO/T
¥ METOJI KOOPJIMHAT;

« IMETH TIpeJICTaBlIeHNEe 00 akcoMax 00beMa, TPUMEHSTh (HOPMYJITBI 00HEMOB
MPSIMOYTOJIBHOTO Mapauieenuneaa, MpU3Mbl U TUPAMUIbI, TETPadIpa MPU PEIICHUN
3ajiay;

o IPUMEHSITH TEOPEMBI 00 OTHOIICHHUSIX 00bEMOB IPH PEILICHUHU 3a/1a4;

o MPUMEHSITh UHTETPAJ JJIsl BEIUKUCIIEHUSI 00bEMOB U TTOBEPXHOCTEH Tel
BpaICHUS, BEIUUCIEHUS TIOMAAN ChEPUUECKOro mosca u 00beMa mapoBoro CIosi;

¢ UMETH MPEJICTABIICHUE O JIBUJKEHUSIX B MPOCTPAHCTBE: MapaIeTbHOM
MepeHoce, CHAMMETPUU OTHOCHUTEIBHO TUTIOCKOCTH, IICHTPATbHOW CHUMMETPHH,
MTOBOPOTE OTHOCUTEIHHO MPSMOI, BHHTOBOW CHUMMETPHHU, YMETh MPUMEHSIThH UX TTPH
pEIICHUH 3a/a9;

¢ IMETH TPEJICTABIICHUE O TUIONIAIA OPTOTOHATLHOM MPOCKIINH;

e IMETH TPEJICTABIICHNE O TPEXTPAHHOM ¥ MHOTOTPAHHOM YTJIC U IPUMEHSTh
CBOMCTBA MJIOCKUX YTJIOB MHOTOTPAHHOTO yTJjla MPH PENICHUH 3a7aY;

e IMETh TPEICTABIICHUS O TIPEOOPa30BAHUU TIOI00MS, TOMOTETHH U YMETh
MIPUMEHSTh UX TPU PEIICHUH 3a/1a4;

¢ YMETb pElIaTh 33Ja41 Ha MJIOCKOCTH METOJaMU CTEPEOMETPHH;

e YMETbh MPUMEHATH (POPMYJIbI 00BEMOB TIPH PEIICHUU 3a]1a4.



Conepxxkanue yueOHOro nmpeamera
10 xiacc

Jleiicmeumenvhoie yucna

Llenpie u panmoHasibHbIe yKcia. JleiicTBuTenbHbIC yncia. beckoHeuHo yObIBaroIast
reoMeTpuyeckas nporpeccus. ApudpMeTudecKuii KOpeHb HATypaJbHOM CTEICHH.
CreneHb ¢ palluOHAIBHBIM U JCHCTBUTEIBHBIMU MTOKA3aTEISIMU.

Beeoenue

[Ipenmet crepeomerprn. OCHOBHBIC OHATHUS CTEPEOMETPUH (TOUKaA, TIpsMasl,
IJIOCKOCTh, IIPOCTPAHCTBO) M aKCUOMBI cTepeomMeTpuu. [1epBrie ciaeacTBUs U3
akcuoMm. [loHsiTHE 00 AKCHOMATHYECKOM CITIOCOOE TTOCTPOCHUSI TEOMETPUH.

Hapannenvnocmov npamsvlx u NaA0CKocmenl

ITepecekarommecs, napamienbHbIE U CKpelmuBaronmecs npsmMslie. [lapamienbsHOCTb
MPSAMOM U TIOCKOCTH, ITPU3HAK U CBOMCTBA. YTOJ MEXAY NPSIMBIMU B IIPOCTPAHCTBE.
[TepneHqUKYISAPHOCTD MPSIMBIX.

[TapannenbHOCTh MIJIOCKOCTEM, ITPU3HAKKU U CBOMCTBA. [lapamiensHoe
poeKTUpoBaHue. M3o0paxkeHne npocTpaHCTBEHHBIX (uryp. LleHTpanpHOE
MPOCKTUPOBAHUE.

Terparap u napamienenunen, kyo. Ceuenust Kyoa, mpu3Mbl, mupaMu/ibl. [loctpoenue
CCUYCHUI.

Cmenennaa pynkuyus

Crenennas pyHkuus, €€ cBoiicTBa U rpaduk. BzaumHo oOpatHble QyHKIHH.
PaBHOCHIIBHBIE YpaBHEHHSI U HEpAaBEHCTBA. VppalluOHAIbHBIE YPABHEHHS.
HppanroHanbHble HEPABEHCTBA.

Ilepnenoukynapnocmos npamvix u naocKocmeil

[leprieHIUKYISIPHOCTH NPSIMOM U IIJIOCKOCTH, IPU3HAKU U CBOMCTBA. [leprieHauKyisip
Y HakJIOHHas. Teopema o Tpex nepneHauKyIsapax. YOI MEeXIY NpsIMOM U
IJIOCKOCTBIO. PaccTossHME OT TOYKH 10 TIIIOCKOCTHU. PaccTosHue OT npsAMoii 10
IJIOCKOCTU. PaccTostHue Mex 1y napajuieIbHbIMU IUIOCKOCTSMU. PaccTossHue Mexay
CKPEILHBAOIIAMUCS ITPAMBIMH.

[TeprieHAUKYISIPHOCTD TUIOCKOCTEHN, TPU3HAKU U CBOMCTBA. OpPTOTOHAIIBHOE
IpoeKTUpoBaHue. Inomans OpTOroHaaIbHON MIPOEKIIMU MHOTOYT OJIbHUKA.
JIByrpaHHbIi yroJ, JUHEWHBIN IO ABYTPAHHOIO YIJa.

Ilokazamenvuaa ynkyus
[TokazaTenbHas pyHKIUSA, €€ cBOicTBa U rpaduk. [lokazarenbHble ypaBHEHHUS.
[Toka3zarenbHble HepaBeHCTBA. CHUCTEMBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Jozapugpmuueckan pynkuus

Jlorapudmel. CBoiicTBa gorapudmoB. JlecsTHUHbIE U HATYpajabHbIe JOrapu(MBbI.
Jlorapupmuueckast pyHkius, ee cBoiicTBa u rpaduk. Jlorapudmuueckue ypaBHeHHUS.
Jlorapudmuyeckue HepaBeHCTBA.



Mmuozozpannuxu

[ToHsiTHEe MHOTOTpAaHHUKA, BEPILIUHBI, peOpa, FpaHu MHOrorpaHHuka. Pa3sepTka.
MHororpaHHble yriibl Belllykiible MHOTOTpaHHHUKHU. Teopema Diiepa.

[Ipusma, ee ocHoBaHME, OOKOBBIE peOpa, BbICOTa, OOKOBAsI U MOJIHASI TOBEPXHOCTH.
[Ipsamas u HakioHHAs npu3Ma. [IpaBunbHas npusma.

[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBAs U MOJHAS TTIOBEPXHOCTH.
Tpeyronsnas nupamuaa. [IpaBunpHas nupamuaa. Y ceueHHas NupaMuaa.
CummeTtpus B KyOe, B apajuiefenunese, B npusme u nupamuje. [lonsrue o
CUMMETPHUH B IPOCTPAHCTBE (LIEHTpaJIbHAsA, OCEBas U 3epKajibHasA). [Ipumepsl
CUMMETPHUM B OKPYKAIOILEM MUPE.

[IpencraBieHue o mpaBUIBLHBIX MHOTOTPaHHUKAX (TETpadap, Ky, OKTasIp,
TOJICKA3Ip U UKOCAdIP).

Tpuzonomempuueckue gpopmynni

Pannannasg mepa yria. [IoBopoT Touku BOKpYr Hadana koopauHatr. Onpenencuue
CHHYCAa, KOCHHYCa U TAHT€HCA yIJla. 3HAKU CUHYCa, KOCUHYCA U TaHT'€HCA.
3aBUCUMOCTD MEXIY CUHYCOM, KOCHHYCOM M TAHT€HCOM OJHOT'O M TOIO K€ yIJa.
Tpuronomerpruueckue ToxkaecTBa. CHHYC, KOCUHYC ¥ TAHT'€HC YTJIOB OC U -a.
@opmyiibl cnoxkenns. CHHYC, KOCHHYC U TAaHTE€HC ABOMHOTO yria. CUHYC, KOCUHYC U
TaHT'€HC NMOJOBUHHOTO yria. ®opmyisl npuBenenus. Cymma U pa3HOCTb CUHYCOB.
CymMa 1 pa3HOCTh KOCUHYCOB. [Ipon3BeieHHE CHHYCOB U KOCUHYCOB.

Tpuzonomempuueckue ypaenHenus

VYpaBHeHus cos X = a, sin X = a, tg X = a. TpuroHoMeTpuyeckue ypaBHeHus,
cBoAsIIMecs K anredpandyeckuM. OHOPOIHBIE U JIMHEWHbIE YpaBHEHHs. MeToabl
3aMEHbI HEU3BECTHOTO U PA3JI0KEHUS HA MHOXKHUTENIN. MeTo/| OLIEHKH JIEBOU U
MIPaBOM YacTe TPUTOHOMETPUUECKOTO YpaBHEHUS. CHCTEMBI TPUTOHOMETPUYECKUX
ypaBHEHHI. TpUrOHOMETPHUUECKHE HEPABEHCTRA.

Bexmoput ¢ npocmpancmee

[TonaTne BekTOpa B mpocTpaHcTBe. Moynb BeKTOpa. PaBeHCTBO BEKTOPOB.
CroxeHne u BeIMATaHUE BEKTOPOB. KoslmmmHeapHbie BEKTOPBI. Y MHOKEHHE BEKTOPA
Ha yucio. Paszmoxkenue BeKTopa no 1ByM HEKOJUIMHEAPHBIM BEKTOPaAM
Komnunanapssie BekTOphl. PaznoxkeHnne BeKTopa o TpeM HEKOMILJIAHAPHBIM
BEKTOpPaM.

Tpuzonomempuueckue Qpynkyuu

OO6nactb onpenesieHrs U MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX QYHKIIUH.
YeTHOCTh, HEYETHOCTD, IEPUOJIMYHOCTh TPUTOHOMETpUUECKUX (yHKIui. CBoWCcTBa
byHkunn y=cos x u e€ rpaduk. CoiictBa ¢pyHKIMUU y=sin X U e€ rpaduk. CBoiicTBa
bynkunn y=tg x u e€ rpaduk. O0paTHbIie TPUTOHOMETPUUYECKHUE (DYHKIIUH.
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Ilpousseoonasn u eé zeomempuueckuii cmuicn
Onpenenenue npousBoaHoi. [IpousBoanas crenennoi pynkuuu. [IpaBuso



muddepenumpoBanus. [IpousBoanbie aeMeHTapHbIX QyHKIMHA. ['eomeTpruueckuii
CMBICIT TPOU3BOAHOM.

Memoo koopounam 6 npocmpancmee

[IpssmoyrosibHas cucTeMa KOOpAMHAT B pocTpaHcTBe. basuc. KoopauHaTel BeKTopa.
CaoiicTBa BEKTOpOB B KoopAuHaTax. [Ipocrelimue 3a1aun B KOOpAUHATAX.
CkansipHO€, BEKTOPHOE U CMELIAaHHOE MPOU3BEIECHUE BEKTOPOB B KOOPIMHATAX.
YpaBHEHUS IIPAMOM, IVIOCKOCTU U nToBepxHOcTer Il mopsiaka B mpocTpaHcTBe. Yo
MEXy OPSIMBIMU, TIJIOCKOCTSIMH, MPSMOU U IUIOCKOCTBIO. Y CIIOBUSA MAPAJIIEIbHOCTH
Y NIEPIIEHUKYJIIPHOCTHU JIBYX IJIOCKOCTEN. PaccTossHME OT TOYKH J10 TIJIOCKOCTH.

Ilpumenenue npou3eo0HoIl K uccied06anuio GyHKyuii

BospacTtanue u yosiBanue GpyHkunn. JkctpeMyMbl pyHkiun. Hanbombiee u
HavMeHbllee 3HaueHus QPyHkuu. [Ipon3BoiHas BTOporo nopsiaKa, BEIMYKIOCTh U
Touku neperuda. [locrpoenue rpadukoB QyHKIUIA.

Hununop, konyc, wap

[Tonstue tena Bpamenus. Humnaap. [Inomans noBepxuoctu uunuaapa. Konyc.
Konunueckue ceuenus. Yceuennbiit konyc. [nomans nx nosepxuoctu Cdepa u map.
VYpaBuenue chepbl 1 HEPaABEHCTBO I1apa. Bzanmuoe pacnonoxenue cepsl U
miockoctH. [1mockocTs, kacaTenbHas k chepe. [lnomans chepsl. LllapoBoii cerMeHT,
CJIOM, CEKTOP.

Humezpan

[lepBooOpa3znas. [IpaBuna HaxoxaeHUs IepBo0Opa3HbIX. [nomans KpuBOIMHEMHON
Tpaneuuu. MaTerpan u ero BeiuucieHue. IlpuMeHenre HHTErpasioB 1Jisl pelieHus
¢du3nUeckux 3aaau.

Oovemot men

O06beM nNpIMOyTOIBLHOTO Napasienenunena. O0bem NpsMoii MPU3MbI U IIMIIHH]IPA.
OO0bemMbl HAKJIIOHHOM MPU3MBI, TUpaMUIbl, KoHyca. O0BEM I1apa U Mmaomas chepsl.
OO0BEMBI IAPOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

Komounamopuxa
[IpaBuno npoussenenus. [lepectanoBku. Pazmernenus 6e3 mosropenuii. CoueTaHus
0e3 nmoBTopeHuii u 6uHoM HproToHA.

dnemenmaul meopuu 6epoamuocmeit
BepositHOCTh cOOBITHS. ClioXkeHUE BEpOSITHOCTEN. BeposTHOCTh MpOn3BeIeHUS
HE3aBUCUMBIX COOBITUH.



TEMATHYECKOE IINTAHUPOBAHME (10xn1acc)

Ne Ha3Banue Kou-Bo KonTpounb BocnurareJbHbII KOMIIOHEHT
n/m | TeMbl 4acoB MO0 | HBIX padoT
nporpamme no
nporpamMme
1. CoBepilieHCTBOBaHHE 0011Iey4YEeOHBIX U
OOIIEKYTbTYPHBIX HABBIKOB PAOOTHI C
IloBTOpPEHME YIARTYD! p
vpea 7 -9 5 1 uH(opMaluell B mpoliecce CUucTeMaTu3alim
K.J);gcca 1 0000IEeHNS UMEIOIIUXCS U TIOTYYEeHUS
HOBBIX 3HAaHUH, YMEHHUH U CTIOCOOOB
JESTEIIbHOCTH B 00JIACTH MaTeMAaTUKH
2. . dopMHUpOBaHUE CTPEMIICHHUS K MPOIOJIKEHHUIO
JlelicTBUTEILH N
10 1 00pa3oBaHUsIM CO3UIATEIBHOMN ACSATEIBHOCTH C
ble YHUCIIa
npuMmeHenuem cpeacts KT
3. BBenenue. dopMupoBaHUE OTBETCTBEHHOTO U
AKCHOMBI 3 n30MPaTeIbHOT0 OTHOLIEHHS K HHPOPMAIIHH
cTepeoMeTpun
U HX CJIe/ICTBHUS
4, dopmupoBaHue peaCTaBICHUN 00
MapaJsneabHoc PMHP p N
uH(pOpMaIlUU KaK BayKHEHIIIEM
Th NPSIMBIX H 14 2
. CTpaTeruueckoM pecypce
IUI0CKOCTel
pa3BUTHUS JIUYHOCTH
5. pa3BUTHE CLIOCOOHOCTEH, YIOBIETBOPEHUS
MMO3HABATEJIbHBIX UHTEPECOB, CAaMOpeaTU3aIliu
Crenennas
bynKus 10 1 00y4JaromuXxcsi, B TOM YKCIIE JUI], POSIBUBIINX
y BBIJIAIOIIMECS] CIOCOOHOCTH, 3HAKOMCTBO
00yJaronMxcsi C METOJJaAMUHAYYHOTO TTO3HAHUS
6. BKJIFOYEHHUE 00YYAIOIINUXCS B TIPOIIECCHI
IHepnenauky.is yHarom . pon
HOCTE npeoOpa3oBaHus COLMATBLHON CPeibl,
ﬁ AMBIX 1 15 1 (OpMUPOBaHUS Y HUX JIMJEPCKUX KauecTB,
p . OTIBITa COLMATBHON AESITENFHOCTH, Pealu3aluu
IUI0CKOCTe
COIMAITLHBIX TIPOCKTOB M MPOTPAMM
7. HCIOJIb30BaHNE BOCIIUTATEIbHBIX
BO3MOKHOCTEHCOIepKAaHUS YI€OHOTO
npeaMeTa uepe3 o0CyKIeHue HEOOXOAUMOCTH
Iloka3aTenbHa p p Y A
10 1 Pa3yMHOTO HCIIOJIb30BAHUS
A1 QyHKIUA . .
JTOCTHIKEHUI HayKU ¥ TEXHOJIOTUH st
JATBHEHIIIETO Pa3BUTHSI YEJIOBEUECKOTO
o01iecTBa
8. dopMHUpoOBaHUE COITUATBHBIX IEHHOCTEH
Jlorapugmnuec PMHD
Kast pyHKIHS 14 1 00yJaronuxcsi, BKIIOUYEHNE 00yJaroInXcs B
y MIPOIIECCHI TPEOOPa30BaHUSI COIUATLHOMN CPEJIbI
0. dopmupoBaHue MpeICTaBIeHUH 00
MHororpansu 9 1 nH(pOpMaLUY KaK BaKHEHUIIEM
KH CTpaTErmuecKoOM pecypce pa3BUTHS
JUYIHOCTH
10. UCIOJIb30BaHNE BOCIIUTATEIHHBIX
Tpuronomerpu .
qecKIe 20 1 BO3MOKHOCTEHCOIepKaHUS YI€OHOTO
bopMy.IbI npeaMeTa uepe3 o0CyKaeHue HEOOXOAUMOCTH
pMY Pa3yMHOTO UCIIOJIb30BaHUS




JIOCTMKEHUN HAYKU U TEXHOJIOTUH 1151
JAJIbHENIIETO Pa3BUTHS YEJIOBEYECKOTO
oOmiecTBa
11. CoBepIIeHCTBOBaHUE 00IIEYyYEOHBIX U
Tpuronomerph o61ueKynLTyvabe HaBBIKOB palbOTHI €
qecKHe 11 1 uH(popMaIKel B MPoLecce CUCTEMAaTH3AIHH
¥ 0000IICHHS] UMEIOIIUXCSI U TTOJTy4eHUs
YPaBHEHHA . .
HOBBIX 3HaHUH, YMEHUH U C1IOCOOOB
JeSITeIbHOCTH B 00J1aCTH MaTEMATUKU
12. @opMUpOBaHUE CTPEMIICHUS K IIPOIOJIKEHHIO
BexTopsbi 6 1 00pa30BaHUAN CO3UATEIBHON 1E€ATEILHOCTH C
npuMeHeHueM cpeacts MKT
13. | Tpuronomerpu dopmMupoBaHUE OTBETCTBEHHOI'O U
yeckue 9 1 U30MpPATETLHOTO OTHOIICHHUS K HH(POpMALUU
byHKun
14. IToBTOpPEHME dopmMupoBaHUE MPECTABICHUH 00
Kypca 8 1 UH(POPMALIUU KaK BaKHEHIIEM
matemaTuku 10 CTPAaTETUYECKOM pecypce
KJiacca Pa3sBUTHSL TUYHOCTH
Bcero 144 14
TEMATHYECKOE IINTAHUPOBAHMHME(11knacc)
Ne HazBauue Koua-Bo KounrtpoJsb BocnurareJbHbII KOMIIOHEHT
n/m | TeMbl YacoB N0 | HBIX padoT
nporpamme no
nporpamme
1. CoBepI1IeHCTBOBaHUE 00ILEyYEOHBIX U
TMoBTopenue O6HIGKYJ'II>TyvaI>IX HaBBIKOB PaldOTHI C
Kypea 10 8 1 uH(popManueil B mporecce cucTeMaTH3auu
caacea 1 00001IEHUS UMEIOIINXCS U MTOTY4YEeHUS
HOBBIX 3HAHUM, yMEHUI U croco0oB
JIESITEJIbBHOCTH B 00JIACTH MaTEMaTUKH
2. IIponsBoanasn DopMHUpPOBAaHUE CTPEMIIEHHUS K NPOIOJKEHHUIO
H eé 17 1 00pa3oBaHUsHM CO3UIATETHLHOMN JACATEIHHOCTH C
reOMeTPHYECKH npuMeHeHneM cpencts MKT
# CMBICJI
3. Meton ®opMHUpPOBAaHUE OTBETCTBEHHOTO U
KOOPAMHAT B 12 1 n30MpaTeIbHOr0 OTHOLIEHUS K HHPOpMAIIU
NPOCTPAHCTBeE.
JABu:KeHnune
4, IIpumenenne dopmupoBaHue MpeICTaBICHUH 00
NPOM3BOJIHOM K 13 1 nH(pOpMaLUY KaK BaKHEHUIIEM
HCCJICIOBAHUIO CTpaTErnuecKoM pecypce
pynxumit pa3sBUTHSA JIMYHOCTHU
5. pa3BUTHE CLIOCOOHOCTEH, YIOBIETBOPEHUS
M03HABATEIbHBIX THTEPECOB, CaMOpeaTn3aluu
HuTerpan 11 1 00yYaromuxcsi, B TOM YUCIIE JIUL, POSBUBIINX
BBI/IAIOIIMECS CIOCOOHOCTH, 3HAKOMCTBO
00yYaromuXCcsi ¢ METOJJAMUHAYYHOTO ITO3HAHMS
6. Huaunap, 17 1 BKJIIOYEHHE 00YJaIOUIMXCs B TPOLIECCHI




KOHYC, 1Iap

peoOpa3oBaHus COLMAIBLHON Cpeibl,
(bopMHpOBaHUS y HUX JIMACPCKUX KAYECTB,
OIBITA COLMATILHOMN ESITENIbHOCTH, PeaIN3alun
COLIMAJIbHBIX IIPOEKTOB U MPOIPaAMM

Komo0unaropuk
a

11

HCIIOJIL30BaHHE BOCIIUTATEIBHBIX
BO3MOXKHOCTEHCOIEpIKaHUSI y4eOHOTO
IpeaMeTa uepe3 00CyKaeHne He0OXOAMMOCTH
Pa3yMHOT0

HCIOJIb
30BaHUA
JIOCTHKEHUH HAYKU U TEXHOJIOTUH ISt
JATbHEHIIIETO Pa3BUTHSI YEJIOBEUECKOTO
o0111ecTBa

O0BeMEI TeJ1

16

@opMHpOBaHUE COLMAIBHBIX LICHHOCTEU
00yyaroImuxcsi, BKIOYEHUE 00yJaroLIxcs B
po1ecchl MPeoOpa3oBaHusl COUUAIBLHON CPeIbl

9J1eMEeHThI
Teopuu
BepPOSAATHOCTEM

11

dopmupoBaHue NpeacTaBiIeHul 00
UHPOPMALIUU KaK BaKHEHIIIEM
CTPATErnYECKOM peCypce pa3BUTHUs
JUYHOCTH

10.

Crarucruka

HCIIOJIB30BaHNE BOCIIUTATEIbHbIX
BO3MOYKHOCTEHCOIePIKaHUS YIeOHOTO
npeaMeTa yepe3 o0CyKaIeHuEe He0OX0IMMOCTH
pasyMHOTO

UCIIOJIb
30BaHUA
JOCTHXKCHUI HAYKU M TEXHOJIOTHH IS
JATbHEHIIETr0 pa3BUTHS YSTOBEUECKOTO
00I111eCTBA

11.

IToBTOpPEHME

12

CoBepliieHCTBOBaHME 0011IEy4E€OHBIX U
OOIIEKyYJIbTYPHBIX HaBBIKOB pabOTHI €
nH(popmalnuen B mpolecce cucreMaTH3aluu
¥ 00001IEHHS UMEIOIINXCS U TIOTY4YEeHUS
HOBBIX 3HAHUH, yMEHUH U c110cO00B
JeSITeIbHOCTH B 00JIaCTH MAaTEMAaTUKU

Bcero

136

11




