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Pasnen |. IlosgscHurenpHas 3anmcka
PaGouas mporpamma anpecoBana obyuaromumcs 11 kmacca (yriayOneHHBIH YPOBEHB).

Pabouas nporpamMmMa cocTtaBiieHa Ha OCHOBE
* @enepanbHblii 3akoH «O06 oOpasoBanuu B Poccuiickoit ®@enepaunm» ot 29.12.2012 Ne 273-D3 (B
JEMCTBYIOILEH PEeIaKInN);

*  [ocTaHOBJEHHE [JIaBHOrO TrocyaapcTBEHHOro canuTapHoro Bpada P® ot 28.09.2020 r. Ne 28 «O06
yrBepkaeHnr canuTapHbix npasmin CIT 2.4.3648-20 «CaHuTapHO-3ITUIEMUOJIOTHYECKUE TPeOOBaHUS K
OpTraHU3aIMSAM BOCIIUTAHUS U OOYUCHHS, OT/bIXA U 03JI0POBICHHUS IETEH 1 MOJIOACKN Y,

* [Ipuxaz MunucrepcTBa o0pa3oBanus u Hayku Poccutickoir @enepamuu Ne 413 ot 17.05.2012 r. «O6
YTBEpkKACHUH (PeliepaibHOTO rOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeaHEro (IIOJIHOTO)
o0111ero 0opa3oBaHuUs»;

e [Ipuka3 MunHCTepcTBa 0Opa3oBanus u Hayku Poccmiickoit ®denepanun ot 29.12.2014 Ne 1645 «O
BHECEHUU U3MEHEHMH B npuka3 MunucrepcTBa oopazoBanus u Hayku P® ot 17.05.2012 Ne 413 « O6
yTBEpKACHUH (heepaIbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIapTa CpeAHero (TMOJIHOro)
o01ero o0pa3oBaHUsY;

e [Ipuka3 MunucrepctBa obpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1578 «O
BHECEHUU M3MEHEHMI B npuka3 Munuctepcrsa oopazoBanus U Hayku PD ot 17.05.2012 Ne 413 « O6
YTBEPKACHUM (PeepaIbHOr0 TOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa CpeAHero (MOJIHOro)
o011ero 00pa3oBaHUSY;

e [Ipuka3 MunucrepcTBa obpa3oBanus u Hayku Poccuiickoit ®eneparmu ot 29 utonst 2017 Ne 613 « O
BHECEHHH M3MEHEHHH B (elepalibHbIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPEIHETO

obmiero obpazoBaHusi, YTBEP>KICHHBINH MpuKka3oM MuHHcTepcTBa 00pazoBaHusi U Hayku Poccuiickoii
deneparuu ot 17.05.2012 Ne 413»;

e [Ipuxa3 MunucrepctBa npocsemienust Poccun ot 18.05. 2020 r. Ne 249 «O BHeceHMM U3MEHEHUI B
¢benepanbHbIi NEpeYeHb YY€OHMKOB, PEKOMEHAYEMBbIX K HCHOJIb30BAHUIO MPH PEATHU3aLUU UMEIOIIUX
rOCy/IapCTBEHHYIO AaKKPEIUTALMI0 00pa30BaTENIbHBIX IPOrpaMM HAa4YaJIbHOIO OOLIEro, OCHOBHOI'O
o01iero U cpenHero oouiero oopazoBaHMs», YTBEPKAEHHBIM MpuKa3oM MUHHMCTEPCTBA MPOCBEIIEHUS
P® ot 28 nexabpst 2018 1.Ne345;

e [Iucemo Muno6pHayku Poccun ot 12.05.2011 Ne03-296 «O06 opranuzanuyu BHEYpPOUHOU AE€ATEIbHOCTH
IpY BBEACHUU (e/iepaIbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHapTa 00IIero 00pa3oBaHuUs»;

e [lucemo MunoOpnayku Poccum or18.08.2017 Ne09-1672 «Metoanueckue peKOMEHIalluu 110
YTOYHEHMIO MOHATHUSI BHEYPOUHOU ESTENIbHOCTH B paMKax pealn3aliiii OCHOBHBIX
00111e00pa30BaTENIbHBIX MPOTPaMM, B TOM YHCJIE€ B YACTU MPOEKTHOM JESATEIBHOCTH.

YMK:
Anrebpa u Havyasia MaTeMaTudeckoro ananuza. CoopHuk padounx mporpamm. 10—11 knaccel: yueb. mocodue
111 001eo0pa3oBaT. opranu3anuuii: 6a3oBelii U yriayos. ypoBHu / [cocT. T. A. Bypmucrposa]. —2-e u3x.,
nepepad. — M. : IIpocsemenne, 2019
0. M. Konsirun, M. B. Tkauéra, H. E. ®&noposa, M. U. lllabynun. «Anredpa u Hauaga MaTeMaTHIECKOTO
ananu3a, 11 kimace» M., [Ipocsemienue, 2016,
C6opuuk padounx mporpamm. 10—11 kiaccsl. ba3oBblil u yriy0:i. ypoBHH: yueO. mocoOue i yuuTeneit
obmeobpasoBar. opranuzaruii / coct. T. A. Bypmuctposa. — M.: [Ipocsemenue, 2020
JI.C. Artanacsn, B.®. byry3os, C.b.Kagomies u ap. «I'eomerpust. 10-11 kmace». YueOHuK st
obmeobpasosar. yapexaenuii. M.,IIpocsemienue, 2019.
Pabouas nporpammMa npeaycMaTpuBaeT U3ydeHHe TeM 00pa30BaTEIbHOTO CTaH1apTa, paclpeness
yaeOHBIe Yachl 10 pa3jesiaM Kypca, U MPeIoaraeT MmocieI0BaTeIbHOCTh U3YICHUS Pa3/IesiOB U TEM
yuebHoro kypca MaremaTuka (asireOpa U Hayajia MaTeMaTH4ecKOro aHaju3a, FeOMETPHs) C YIeTOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpoIlecca, BO3PACTHRIX OCOOCHHOCTEN
yuamuxcs. Kype «MaTtematuka» mpeacTaBieH IByMs OTJAeIbHBIMU CAMOCTOSITEIbHBIMU MOAYJISIMU: - airedpa
Y HayaJla MaTeMaTHYeCKOTO aHATN3a; - TEOMETPHS

W3yuenmne MaTeMaTHKX Ha CTYMIEHH CPETHETO 00mIero 0Opa3oBaHus HAIPABJICHO Ha JIOCTHKCHHE



cnedyrouwux yeneu.
B xo/e n3yueHuss MaTeMaTHKU B CTAPIICH IIIKOJIBI YYaTHECs MPOIOJDKAIOT OBIIAJICHHE Pa3HOOOPa3HBIMU
croco6aMu JesITeNbHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:
() mpoBelIeHUs TOKa3aTeIbHBIX PACCYKICHHI, TOTHYeCKOro 000CHOBAHHUS BBHIBOJIOB, HCIIOTH30BAHUS
Pa3IMYHBIX S3bIKOB MATEMATHUKH JIJIS1 WULTIOCTPALIUY, MHTEPIIPETALlMU, apIYMEHTAINHN U JJOKa3aTeJIbCTBA;
[} pelieHus: LIMPOKOTro KJilacca 3a7ay U3 pa3IMuHbIX pa3/iesoB Kypca, IOMCKOBOW U TBOPYECKOM
JeSITeNIbHOCTH MIPH PEIICHUH 3a/]1a4 MOBBIIIEHHON CI0HOCTU M HETUIIOBBIX 3aa4;
[J MJIaHUPOBAHUS U OCYIIECTBIICHUS AITOPUTMUYECKOMN JCSITEIIbHOCTU: BHIIIOJIHEHUSI U CAMOCTOSATEIBLHOTO
COCTaBJICHHSI AITOPUTMHUYECKUX MPEANHUCAHUNA U MHCTPYKIMI Ha MaTEMaTHYECKOM MaTepHalie; UCIOJIb30BaHUS
¥ CaMOCTOSITETILHOTO COCTaBJICHHs (POpMYIT Ha OCHOBE 0OOOIIECHHSI YACTHBIX CIy4YaeB U Pe3yJIbTaTOB
HKCIIEPUMEHTA; BBHITIOJHEHUS PacyeTOB MIPAKTUUECKOTO XapaKTepa,
[J MOCTPOCHHUS M UCCIICIOBAHUS MAaTEMAaTUUECKUX MOJIEJICH JIJIsi OMMCAHUs U PEIICHUS MPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEXHBIX JUCLUUIUIMH U PeaibHOM KU3HU; TPOBEPKU U OLIEHKU PE3yJIbTaTOB CBOEH
paboThI, COOTHECEHHS UX C MTOCTABIICHHOW 3a/1a4e, C TMYHBIM KU3HEHHBIM OIBITOM;
[] caMOCTOSITENIbHOM pabOThl ¢ UCTOYHUKAMU WH(pOpPMaIUK, aHaTIU3a, 0000IICHHS U CUCTEeMAaTU3al|H
MOJIy9eHHOW MH(DOpPMAIINK, UHTETPUPOBAHUS €€ B TUYHBIN OIBIT.
Tpe6oBanus K NpeAMETHBIM Pe3yJIbTATAM OCBOECHUS YIJIY0JI€HHOI0 Kypca MAaTeMaTHUKH 10/KHbI
BKJIIOYATH TPeOOBaHUs K Pe3yJbTaTaM 0CBOeHHUsI 0230BOro Kypca v I0NOJTHUTEIbHO OTPAKATD:
«0a30BbIil YpoBeHb» 1) cHOpPMHUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHUKE KaK YaCTH MUPOBOU KYJIbTYpPHI U O
MECTe MaTeMaTUKH B COBPEMEHHOI IMBUIIN3AIIUU, O CIOCO0AX OMHUCAaHUS HA MATEMAaTUYECKOM SI3bIKE SBICHUN
pealbHOTO MHpA;
2) chopMUPOBAHHOCTH MPEACTABICHUN O MATEMATHUECKUX MOHATUAX KaK O BAKHEHIIINX MAaTeMaTUYECKUX
MOJICJISIX, TTO3BOJISIOIIMX ONMKUCHIBATh U U3y4YaTh Pa3HbIC MPOIIECCHI U SIBJICHUS; TOHUMAaHKE BO3MOKHOCTH
aKCMOMATUYECKOTO MOCTPOSHUSI MATEMAaTUYECKUX TEOPUIL;
3) BIazeHue METOIaMH JI0KA3aTEIbCTB U AITOPUTMOB PEIICHUS; YMEHUE UX TIPUMEHSTh, IPOBOJIUTH
JI0Ka3aTeNIbHbBIE PACCYKACHUS B XOJI€ PELICHUs 3aa4;
4) BiiajieHre CTaHJAPTHBIMU NMPUEMAMU PEIICHUS PAIIMOHAJIBHBIX U UPPAIIHOHAIIBHBIX, TOKA3aTEIbHBIX,
CTETEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, X CUCTEM; HCIIOIb30BAHHE TOTOBBIX
KOMITHIOTEPHBIX ITPOTPamMM, B TOM YHUCJIE JIJIsl TOMCKA MMyTH PEIICHHs ¥ WILTIOCTPAIlMU PEIICHUs] YPaBHEHUM U
HEPABEHCTB;
5) copMHUPOBaHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATHUSX, UACAX U METO/IaX MAaTEMAaTHIECKOTO aHAIIN3a;
6) Ba/ieHue OCHOBHBIMU MOHATHIMH O TUIOCKUX U MTPOCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpaX, UX
OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHUS pPacllO3HABATh HAa UyepTexkax, MOJIEIsIX U B PealbHOM MHUPE
reoMeTpuueckre GUrypsl; MPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMEeTpUYECKUX GUTYp U GOPMYI TS peIICHUS
reOMEeTPUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEpKAHUEM;
7) chopMUPOBAHHOCTH MPEACTABIEHUN O MpOLleccaxX U SBICHUIX, UMEIOIINX BEPOSATHOCTHBIN XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaIbHOM MHUPE, 00 OCHOBHBIX MOHATUSX JIEMEHTaApHON TEOPUU
BEPOATHOCTEH; YMEHHI HAXOIUTh M OIEHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHI B MPOCTEHIIINX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKHU CITYYaHBIX BETUYMH;
8) BiajieHNe HaBbIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MTPOTpaMM IIPU PEIIeHUH 3aau.
«¥Yray0JieHHbIl YPOBEHb)
1) chopMUPOBAaHHOCTH MPEACTABIEHUI 0 HEOOXOTUMOCTHU JOKA3aTENbCTB MPH 0OOCHOBAHUH MaTeMaTHUYECKUX
YTBEPKICHHUI U PO aKCHOMATHKU B MIPOBEJICHUH JCAYKTUBHBIX PACCyKIECHUN;
2) chopMHUPOBAHHOCTH TIOHATUHHOTO amiapara Mo OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHUKH; 3HAaHUH OCHOBHBIX
TeopeM, POpMYIT U YMEHUS UX IPUMEHSATh; YMEHUS JOKA3bIBaTh TEOPEMBI U HAXOIUTh HECTAH/IAPTHHIC
CHIOCOOBI pelIeHus 3a/1a4;
3) chopMUPOBAHHOCTh YMEHUI MOJEINPOBATh pealibHbIE CUTYAllUU, UCCIIEI0BATh MOCTPOSHHbBIE MOJIEIIH,
MHTEPIPETUPOBATH NMOTYUYEHHBIN pe3yabTaT;
4) chopMUPOBAHHOCTH MPEICTABICHNN 00 OCHOBHBIX MOHATHSX MAaTEMAaTHYECKOTO aHAN3a U UX CBOMCTBAX,
BIIaJICHHE YMEHHUEM XapaKTepU30BaTh MOBeAeHNE (PYHKIINM, UCTIOIh30BAHUE MMOTYICHHBIX 3HAHUM JUIS
OIMCaHUS U aHallu3a peabHbIX 3aBUCHMOCTEH;
5) BiaieHue yMEHUSMHU COCTABIIEHUS BEPOSTHOCTHBIX MOJIEJICH M0 YCIOBUIO 33/1a4l U BHIYUCIICHHS
BEPOSITHOCTH HACTYIJICHUS COOBITHI, B TOM YHCIIE C IpUMEHEeHnEeM (PopMyJI KOMOMHATOPUKY U OCHOBHBIX
TEOPEM TEOPUU BEPOSITHOCTEN; UCCIIEIOBAHUS CIyYalHbIX BEJIMUMH 10 UX PaclpeIeICHUIO.



[TpakTHyeckasi 3HAUMMOCTb LIKOJIBHOTO Kypca ajireOphl ¥ Hauajl MaTeMaTUYeCcKOro aHain3a
00yCIIOBJICHA TEM, YTO €ro 00BEKTAMU SABJISIOTCS (PyHIAMEHTAIBHBIE CTPYKTYPHI U KOTMYECTBEHHBIE
OTHOIIEHUS JeHCTBUTENHLHOTO MUpa. MaTemaTiueckas MoAroToBka Heo0xoIMMa JJisi HOHUMaHUs TPUHIIUIIOB
YCTPOMCTBA M UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIIPUATHS HAYYHBIX U TEXHUYECKUX MMOHATUI U UIEH.
MaremMartuka sBIsS€TCS A3bIKOM HAYKH U TEXHUKHU. C €€ TOMOIIBIO MOJIETUPYIOTCS M U3YYAKOTCS SIBJICHUS U
IIPOLIECCHI, IPOUCXOASILNE B IIPUPOJIE.

Kypc anrebpb! 1 Hayasn MaTeMaTHYECKOT0 aHalln3a SABIISETCS OJJHUM U3 OIIOPHBIX KYpPCOB CTapiieit
IITKOJIBI: OH 00ECTIeUnBaeT U3YUCHUE APYTUX TUCIUIUIMH. B TIepByIo odepeapb 3TO OTHOCUTCS K MpeaMeTaM
€CTECTBEHHO - HAy4YHOTO LIMKJIA, B YaCTHOCTHU K (pu3uke. PazBuTue TOrnuecKkoro MpIUICHUS yYalluXxcs Ipu
M3YYCHHUH alnreOphl U Hadall MAaTeMAaTHYECKOTO aHalIn3a CIIOCOOCTBYET YCBOCHUIO MTPEIMETOB T'YMAHHTAPHOTO
nukia. [IpakTnyeckue yMeHuUsl M HaBbIKM MaTeMaTHYECKOI0 XapaKTepa He0OXOAUMBbI JJIsl TPYIOBOI U
npodecCHOHATLHOM MOATOTOBKH IITKOJBHUKOB.

[Tpu 06yuyenuu anredpe U HauyajIaM MaTEMaTUYECKOTO aHaIM3a GOPMUPYIOTCS YMEHUS U HABBIKU
YMCTBEHHOTO TPyJa — IUIAHUPOBAHUE CBOCH PabOThI, TOUCK PAIlIOHATBHBIX ITyTEeH €€ BHITIOTHCHHSI,
KpUTHYECKasl OlleHKa pe3yabTaToB. B mporecce o0yueHus MKOIbHUKY JOKHBI HAYUUThCS U3JIaraTb CBOU
MBICITH SICHO ¥ MCUEPTIBIBAIOIIE, IAKOHUYHO U EMKO, TPHOOPECTH HABBIKH YETKOTO, aKKyPaTHOTO U TPAMOTHOTO
BBIITOJIHEHUS] MAaTEMATUYECKUX 3aIIUCEH.

Baxueiiiieii 3a1aueit MKOIBLHOTO Kypca anreOpbl U Hauajl MaTEMaTHYECKOTO aHaIN3a SBJISICTCS pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS yJyamuxcs. Tem caMbIM Kypc alireOpbl 1 Hayall MaTeMaTUYECKOro aHajn3a 3aHUMaeT
BeIyIIee MECTO B JOPMUPOBAHNUN HAYIHO-TEOPETUICCKOTO MBIIUICHHS ITKOJIBHUKOB. PackpbiBas BHYTPCHHIOIO
TapMOHHIO MaTeMaTUKH, ((OPMUPYS MIOHUMAHKHE KPACOThI M U3SIIECTBA MATEMATHUECKUX PACCYKICHUIA,
CIOCOOCTBYS BOCIIPUSATHIO MATEMATHUECKUX (OPM, MaTEMaTHUKA TEM CAMBIM BHOCUT 3HAYUTEIILHBINA BKIIA]] B
ACTETUYECKOE BocmuTaHue ydanuxcs. E€ uzyuenue pazpuBaeT BOOOpakeHHUE MIKOJIBHUKOB, CYIIECTBEHHO
oborarfaer ux MPOCTPAHCTBCHHBIC MPEICTABICHUS.

C yuerom TpebGoBanuii denepaibHOrO0 roCyAapCTBEHHOrO0 00pa3oBaTEeNbHOTO CTaHIapTa OCHOBHOTO
ob1iero o0pa3oBaHMs MPOSKTUPOBAHUE, OPTaHU3ALUS U OLIEHKA PE3yJIbTaTOB 00pa30BaHUs OCYIIECTBISETCSA Ha
OCHOBE CHUCTEMHO - JIESITEIbHOCTHOI'O [10JIX0/1a, KOTOPBI 00ecreunBaeT:

¢ (opMHUpOBaHHE TOTOBHOCTH O0YYAOIINXCS K CAMOPA3BUTHIO M HEMTPEPHIBHOMY 00pa30BaHUIO;

® I[IPOCKTHUPOBAHUME U KOHCTPYMPOBAHUE pa3BUBAIOIIECH 00pa30BATENbHON Cpeabl 00pa30BATENBHOIO
YUPEXKIIECHUS;

¢ AKTUBHYIO y‘Ie6HO'HO3HaBaTeHLHYIO ACATCIIBHOCTD o6yqa}01u1/1xc;{;

® [0CTpOEHHME 00Pa30BaTENILHOTO MPOLECCa C YUYETOM MHIMBUAYAIBHBIX, BO3PACTHBIX, ICUXOJIOTUYECKUX,
¢bu3noI0rNUecKux, 0cOOEHHOCTEN 310POBbs 00YUYAIOIINUXCSL.

Takum 00pa3om, CHCTEMHO - IeATEJIbHOCTHBIN MOAX0/ CTABUT CBOEi 3ajaveil OpUEHTHPOBATh yUEHUKA
HE TOJIPKO Ha YCBOEHHWE 3HAHUM, HO, B MIEPBYIO OUEPE/b, HA CITOCOOBI ATOTO YCBOSHUS, HA CIIOCOOBI MBIITUICHHS
U JIeATeNbHOCTH, Ha PA3BUTHE MO3HABATEIBHBIX CUJI U TBOPUYECKOIO MOTEHIIMaNa pedeHka. B cBs3u ¢ 3TUM, BO
BpeMsl y4eOHBIX 3aHATUH ydaluuxcs HEoOXOJMMO BOBJIEKAaTh B pa3JIMYHbIE BHJIbI JAedTerabHOCTU (Oecena,
IUCKYyCCUS, IKCKYypCHs, TBOpYECKas paboTa, McclefoBareibcKkasi (MpoekTHas) paboTa W Apyrue), KOTOphIe
oOecnieurBanu Obl BBICOKOE KAauyeCTBO 3HAHUM, pa3BUTHE YMCTBEHHBIX U TBOPYECKHX CIOCOOHOCTEM,
MMO3HABATENIbHOM, a ITABHOE CAMOCTOSITEIbHON JIEATEIIbHOCTH YUCHUKOB.

OOyuaromiuecs ¢ HU3KOW MOTUBAIMeN ydeOHO! AedaTeNnbHOCTH. B Xoze npoBeaeHus ypoKoB 1ist
MOBBILIECHUS] MOTUBALMU K OOYUEHUIO0 00ECHeUrnBAETCS CAMOCTOSTENbHBIN BBIOOP YUEHUKOM YPOBHS U3Y4YECHHUS
y4eOHOro MaTepuaia 1o Kax10i TemMe; OKa3bIBaeTCsl ydyalleMycs U ero poJUTEeNsIM B aJIeKBaTHOM OIEHKe
BO3MOXKHOCTEH M JOCTHKEHHH ydalerocs; CTUMYJIMPOBAaHUE IM03HABATEIbHON JEATEIbHOCTH YYEHHUKOB JUIS
NoJIy4eHus: 6osiee BBICOKHX PE3yJIbTaTOB B O0yUESHHH.

HeJII/I H3YYCHUA MATCMATUKHU
B nanpaenenuu nuunocmnozo pazeumus:
1) pa3BUTHE JIOTMYECKOTO W MPAKTUYECKOTO MBIIUICHUS, KYJIbTYphl PE€YH, CIHOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;
2) dopmupoBaHHE Yy Yy4YalIMXCAd WHTEUIEKTyaJlbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JIEHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BEITEKAIONINX U3 OOBIZICHHOTO OIbITA;



3) BOCIIUTAaHHWE KA4eCTB JIMYHOCTH, OOECIEUMBAIOIINX COIHAIBHYI0O MOOWUIBLHOCTh, CIIOCOOHOCTh NMPUHUMATH
CaMOCTOSITEITLHBIC PEIICHUS;
4) dbopmupoBaHHE KavyeCTB MBIIUICHHS, HEOOXOAUMBIX IS aJamnTallid B COBPEMEHHOM HH(POPMAIIMOHHOM
00IIIeCTBE;
5) pa3BuTHE UHTEpECA K MATEMAaTHYECKOMY TBOPUYECTBY M MATEMAaTHUYECKHX CITIOCOOHOCTEH.
B npeomemmnom nanpaenenuu:
1) oBnaseHne MaTeMaTUYECKUMH 3HAHUSAMU M YMEHUSMU, HEOOXOJUMBIMH IJi1 MPOJOJDKEHUS OOydeHHs B
0011e00pa30BaTEIbHBIX YUPEKIACHUIX, H3yUYCHUE CMEKHBIX JUCIUILIINH, TPUMCHEHHS B TIOBCETHEBHOM KU3HU;
2) co3maHue ¢yHIaMEHTa [UIsi MaTeMaTHYeCKOro pa3BUTHS, (OPMHUPOBAHHS MEXaHU3MOB MBIILJICHUS,
XapaKTepHBIX I MAaTEMAaTHUECKOU eI TeIbHOCTH.
B memanpeomemmnom nanpaenenuu:
1) dbopmupoBaHue NpeACTAaBICHUNH O MaTeMaTHKE KaK 4acTH OOIIEYETIOBEYECKOW KYJIbTYphI, O 3HAUUMOCTH
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALMU U COBPEMEHHOI'O OOIIIECTBA;
2) pa3BUTHE MPEICTABICHUIA O MaTeMaTHKe Kak ()OpMe ONMUCAHUS U METOJAE MO3HAHUS JEHCTBUTEILHOCTH,
CO3/IaHH€ YCTIOBHM JJIsl MPUOOPETEHUS TEPBOHAYAIBHOIO OIBITA MATEMAaTHYECKOT0 MOIETTMPOBAHNUS;
3) dbopmupoBanue OOIMHUX CHOCOOOB WHTEIUIEKTYalbHOW NEATEIHHOCTH, XapPaKTEPHBIX ISl MAaTEMAaTUKH U
SBIIAIOIIMXCS OCHOBOM TIO3HABATEIBHOM KYNIbTYpPHI, 3HAUMMBIX Ui Pa3IM4YHBIX cdep uernoBeyecKoit
JeSTeTbHOCTH.

Lesan oOyuenus:

* OBnasicHUE CHCTEMOM MAaTeMaTH4YeCKUX 3HAHUW U yMEHUH, HEOOXOAMMBIX Uil NPUMEHEHHUs B
MPAKTUYECKON EATEIHOCTH, N3YUYEHHUS CMEXHBIX AUCUUIUINH, TPOJOKEHHSI 00pa30BaHus;

* (hopMHpOBaHHE WHTEIJICKTA, a TaKKE JHMYHOCTHBIX KadecTB, HEOOXOJUMBIX YEJIOBEKY JUIS
MOJIHOIICHHON J>KW3HU, Pa3BUBAEMbIX MAaTEMAaTHKOW: SICHOCTM U TOYHOCTH MBICIH, KPUTUYHOCTHU
MBIIUICHHS, HWHTYWIUW, JIOTHYECKOTO MBIINUICHHS, JJIEMEHTOB aJITOPUTMHUYECKOW KYIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;

* (hopMHUpOBaHKE TPEACTABICHUI 00 UIESX U METOJaX MaTeMaTHKH KaK YHHBEPCAILHOTO S3bIKa HAYKU U
TEXHHUKH, CPEICTBA MOJIETUPOBAHUS IBJICHUM U IPOLIECCOB;

* BOCIIMTaHHE OTHOIICHHS K MAaTEMaTHKE KaK K YaCTH OOIIeUeIOBEUECKO KyIbTyphl, (POPMHPOBAHNE
IIOHMMAaHHs 3HAUMMOCTH MaTEMAaTHKH JIJIsl HAYYHO- TEXHUYECKOTO IIporpecca.

3agauu o0yueHus

* [IpunoOpereHne MaTeMaTUYECKUX 3HAHUN U YMEHUI;

* oBJaJcHUE 00OOIIEHHBIMU CITOCOOAMU MBICTUTEIHHOM, TBOPUYECKOM ACATEIHHOCTH,

* OCBOEHHE KOMIETeHIINH (Yy4eOHO-TI03HaBaTeIbHOM, KOMMYHUKAaTUBHON, pe(hJIeKCUBHOMN, THYHOCTHOTO
caMOpa3BUTHUs, MH(POPMAIIMOHHO-TEXHOJIOTMUECKON, IIEHHOCTHO-CMBICIIOBOH).

OcHoBHbIE (HOPMBI, TEXHOJIOTHH, METO/IbI 00YUYEHMUsI, TUIIBI YPOKOB

®opmbl opranuzanum yueOHoro nporecca: | [loBropeHne Ha ypokax IpOBOAUTCS B
CJIEAYIOUIMX BUAAX U popMax:

¢ HWHIAWBUAYAJIbHBIC, ® JIOBTOPCHUC W KOHTPOJb TCOPCTHYCCKOTO
® IpPYNIOBBIE, MaTepHania;

® UHJUBUIYaJIbHO-TPYIIOBHIE, e pa3z0op U aHaJIM3 JOMALIHErO 3aJaHus;

e (poHTaNBHBIE, ® YCTHBIN CUET;

® KIIACCHbIE U BHEKJIACCHBIE. ® MaTeMAaTUYECKUU JUKTAHT;

® CaMOCTOATCIbHAsA pa60Ta;
® KOHTPOJIbHBIC CPC3hI.

Oco00¢ BHUMaHUE YACIACTCA TOBTOPCHUTIO ITPHU NPOBCACHUN CaAMOCTOATCIIBHBIX U KOHTPOJIbHBIX pa60T.

OcHoBHOH (hopmoOI opraHu3anuu y4eOHOTO MpoIecca SBISETCS KIAaCCHO-ypouHas cucrema. B kauectse
JIOTIOTHUTENBHBIX (OPM OpraHM3aIMi 00pa30BaTEIBLHOTO MpoIlecca MO JAHHON MIporpamMMme HUCHOJIb3yeTcs
CUcreMma KOHCyJ'II)TaHI/IOHHOI\/II MOAACPIKKHU, WHAWNBUAYAJIIbHBIX 3aH${TI/II7I, pa60Ta ydqamuxcsa € UCIOJIb30BaHUEM
COBpPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH. OpraHu3aius CONPOBOXKACHUS yJalluXcs HalpaBlieHa Ha:

O CO3JIaHHE ONTUMAJILHBIX YCIOBHIA 00yUYeHHUS;
0 UCKJTIOYEHHE TICUXOTPaBMUPYIOUINX (HaKTOPOB;



O COXpPAaHEHHUE NMCUXOCOMATHYECKOTO COCTOSHUS 3/I0POBbs yUaIIUXCS;
0 Pa3BUTHE MOJIOKUTEIBHON MOTHUBALIUU K OCBOEHHUIO MPOrPAMMBI;
O pa3BUTHE UHANBUYATLHOCTH U OJIAPEHHOCTH KaXXJ0T0 peOeHKa.

OcHoBHasi popma opranuszanumn

Buani
00pa3oBaTeJILHOI0 NpoIecca

MpeIycMaTpUBaeT MIPUMEHEHHE CIIETYIOIIX TPaIUITHOHHAS KIIACCHO-YPOYHAs;
TEXHOJIOTHI 00ydeHUs UTPOBBIC TEXHOJIOTHHY;
TEXHOJIOTHS MTPOOJIEMHO 00yUCHUS;
TEXHOJIOTHH ypOBHEBOH nudepeHnmanmu;
310pOBbecOeperaIe TeEXHOIOTHH;
HKT;
TEXHOJIOTHS Pa3BUTHS KPUTHIECKOTO MBIIUICHUS;
HCCIIEIOBATEIIHCKAS IEATENbHOCTD.

Cpenu MeToi0B 00ydeHHs IpeodIagaoT PenpOAYKTUBHO-TIPOAYKTHUBHEIE;
00BSICHUTETBHO-UILTIOCTPATUBHBIE.

3aHATHS IPECTABISIOT COO0H

KOMOMHHPOBAHHBIA THT YPOKa.
MIPEUMYIIECTBEHHO

VYueOusbiii npeamer «Matematuka (anreOpa ¥ Havajla aHaIM3a, TEOMETPHUs) » OTHOCUTCA K 00pa3oBaTeNbHOM
obmactn «Matematuka u uHpopmaruka». CormacHo QenepanbHOMYy Oa3ucHOMY y4eOHOMY IUIaHy ISt
oOpa3zoBaTenbHbIX yupexaeHuii Poccuiickoii @enepanuy Ha H3y4yeHUE MATEMaTUKU HA CTYIEHH CPEIHEro
obmiero odpazoBanusi OTBOAMTCS He MeHee 204 yacoB u3 pacyera 6 4 B Hezemo(4 yaca B HEIETIO areOps, 2
yaca B Heleno reomerpun). M3yuenue anreOpbl ¥ Hayana aHanusa B 10 kjacce paccuuTaHo Ha 4 ydaca 1O
6azucy. Tem campIM anreOpa W HavYajlaM aHAJIM3a U3ydaeTcs 4 yaca B HEJIEN0, UTO COCTaBIsieT 136 4acoB B IO
(34 yueOubix Hemesnp) M3ydenue reomerpum B 11 Kiacce paccunmtanHo Ha 2 vaca mo 6asucy. Tem cambiM
TEOMETpHUS U3y4daeTcs 2 yaca B HEJIEII0, YTO COCTaBisieT 68 yacoB B 1o (34 yueOHBIX HEEINb).

Aare0dpa v HayaJia aHAJIM3a

KonmdaecTBo yacoB 1o miany - 1364

B »enemnro — 4u

KoHnTponbHbIX padboT — 74

I'eomeTpus

KomgecTBo yacos 1o miany - 684

B Henento — 2u

KonTtponpsHbix pador —3 4

Pa3nen |l. Tlnanupyembie npeaMeTHBIE Pe3yJbTATHI OCBOCHHS TpeaMeTa «AJjredpa U Hayajaa
aHAJIN32» SIBJIAIOTCS CJIeAyIolue YMeHust

JIJI yCTIenHOTO MPOIOJKEHHS 00pa30BaHUS IO CIICIIUATBHOCTSIM, CBSI3aHHBIM C TIPHKJIATHBIM
UCIOJIb30BaHNEM MaTeMaTukH (1-i ypoBeHb MIaHUPYEMBIX PE3YyIbTATOB), BBIMYCKHUK HAYYMTCS, a TAKXKE
MOJIYYUT BO3MOKHOCTh HAYYHTHCSI [T 00€CIICUCHMSI YCIICIITHOTO POJI0JDKEHUS 00pa3oBaHUs 110
CHEIHATLHOCTSIM, CBSA3aHHBIM C OCYIIECTBICHUEM HAyYHOUW U UCCIIEOBATENLCKOM AEITeTbHOCTH B 001aCTH
MaTeMaTHKH ¥ CMEKHBIX HayK (2-# YpPOBEHb IUTAHUPYEMBIX PE3YJIBTATOB, BBIICICHO KYPCUBOM).
DJieMeHThI TEOPUU MHOKECTB 1 MATEeMATHYEeCKOI JIOTUKH
— CB000IHO OMIEpPUPOBATH MOHATUSAMU: MHOXKECTBO, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBA, DJIEMEHT
MHO3KECTBa, ITOJJMHOKECTBO, NepecedeHne, 00bEeIMHEHHE U PAa3HOCTh MHOXKECTB;
— MPUMEHSATH YMCIOBBIE MHOXKECTBA Ha KOOPAMHATHOHN MPSMOI: OTPE30K, HHTEPBAII, IOJyHHTEPBAI,
MPOMEXKYTOK C BBIKOJIOTOM TOYKOM, rpaduueckoe mpeacTaBIeHne MHOXKECTB Ha KOOPJMHATHOM TIIOCKOCTH;
— MPOBOJIUTH JIOKA3aTeIbHBIC PACCYKICHUS JIIT 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUH;
— Oonepupo8amv NoHsAMuUeM onpeoeneHusl, OCHOSHLIMU BUOAMU ONpedeleHUll U Meopem,
— NOHUMAMb CYMb KOCEEHHO20 O0KA3AMEeNbCMEd,
— onepupoeamsv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHOHCECMEA,
— NPUMEHAMb MeMmOo0 MAMeMAMuUyYeckol UHOYKYUU 05l NPOBEOEHUSL PACCYHCOEHULL U OOKA3AMelbCme npu
peuteHuu 3a0au.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
— HCIIONIB30BaTh YUCIOBBIE MHOXKECTBA HAa KOOPAMHATHOM MPSMOI U Ha KOOPAMHATHOM IIIOCKOCTH ISt
OIMMCAHUS PEATLHBIX TPOIICCCOB U SBJICHHUIA,



— MPOBOJUTH JI0Ka3aTeIbHbIE PACCYKIECHUS B CUTYAIUSIX TOBCEAHEBHON KU3HU, IPH PEHICHUU 3a]a4 U3
JIPYTUX TPEIMETOB;

— UCNOTIL308aMb MEOPEMUKO-MHONCECNBEHHBIU A3bIK U A3bIK JI02UKU OIS ONUCAHUS PeallbHbIX NPOYECccos U
ABNIeHULL, NPU peueHuu 3a0ay Opyeux y4eOHbIX npeomMemos.

Yucsia 1 BbIpaskeHust

— CB0O0OOIHO ONIEPUPOBATH MOHATUSAMHU: HATYPAIbHOE YHCII0, MHOXKECTBO HATYPaIbHBIX YHCEI, 1IeJI0€ YHUCIIO,
MHO>KECTBO LIEIBIX YHCel, OOBIKHOBEHHAs ApoOb, AecATUYHas Ipo0b, CMEIIAHHOE YHCIIO, PalliOHATbHOE
YHCII0, MHOXKECTBO PALIMOHATIBHBIX YHCEI, HPPALMOHATIBHOE YUCIIO, KOPEHb CTENIEHH N, TEHCTBUTENFHOE YHCIIO,
MHO>KECTBO JIEHCTBUTENBHBIX YUCEII, TEOMETPUYECKasi HHTEPIIPETallns HATypaJIbHbIX, IEJIbIX, PALIMOHAJIbHBIX,
JCHCTBUTEIHHBIX YHCENT,

— MOHUMATh U OOBACHATH PA3HUILY MEX]Y MO3ULIMOHHON U HETIO3ULIMOHHON CUCTEMaMU 3alUCH YHCET;

— MEPEeBOIUTH YMCIIA U3 OJHON CUCTEMBI 3aHCH (CUCTEMbI CYMCIICHHS) B IPYTYIO;

— JI0Ka3bIBaTh U UCMOJIb30BaTh MPU3HAKH JIETUMOCTH, CYMMbI U IPOU3BEICHUS MPU BHIMOIHEHUH BHIYUCICHUM
U pelICHUH 3a]1a4;

— BBITMIOJIHATH OKPYTJICHUE PAIMOHAIBHBIX U UPPALMOHAIBHBIX YHCET C 3a/IaHHOM TOYHOCTBIO;

— CpaBHHUBATh JICHCTBUTENIBHbIC YHCIIA PA3HBIMU CIIOCOOAMU;

— YHOpS0YUBATh YKCia, 3alMCaHHbIE B BUJIe OOBIKHOBEHHOM U IECATUYHOMN ApoOu, Yncia, 3anicaHHble ¢
MCTIOJIb30BAHUEM apH(PMETHIECKOTO KBAIPATHOTO KOPHSI, KOPHEH cTeneHu O0blie BTOPOii;

— naxoauts HOJI 1 HOK pa3ubpiMu crioco6amu U UCIIOJIb30BATh UX MPHU PEIICHUU 33]1aY;

— BBITIOJIHATH BBIYUCIICHHSI U TTPEOOPa30BAHUS BRIPAKCHUH, COICPIKAIUX JCHCTBUTEIILHBIC YUCIIA, B TOM
qrclie KOPHU HATypallbHbIX CTEIICHElH;

— BBITIOJIHATH CTaHIAPTHBIC TOXKICCTBEHHBIC MPEOOPA30BAHMS TPUTOHOMETPHUYCCKHX, JIOTAPU(PMUICCKIX,
CTETIEHHBIX, UPPALIMOHATILHBIX BBIPAXKEHUN;

— c80000HO ONEPUPOBAMb YUCTIOBLIMU MHONCECMBAMU NPU PEUleHUU 3a0ay,

— NOHUMAMb NPUUUHBL U OCHOBHbBIE UOeU PACUUPEHUS YUCTOBbIX MHONCECS,

— 81a0emb OCHOBHLIMU NOHAMUAMU MEOPUU OeTUMOCTU NPU PeUeHUU CIMAHOAPMHbBIX 340a4;

— umems 6a308ble NPeOCMAasIeHUsI O MHOMCECEe KOMNIEKCHbIX YUCel;

— C80000HO B8bINONIHANMb MONHCOECMEEHHbLE NPEOOPA30BAHUSL MPULOHOMEMPUYECKUX, 102APUPDMUYECKUX,
CMeneHHbIX BbIPANCEHUL,

— g1ademv ghopmynoi bunoma Heromona;

— NpUMeHsmb NpU peueHuu 3a0ay meopemy o auHetinom npeocmasnenuu HO/I, Kumaiickyro meopemy 06
ocmamkax, Manyro meopemy @epma,

— NpUMeHsIMb NPU peteHUul 3a0ay MmeopemuKo-yuciogvle QYHKYUU. YuUcio u cymma oeaumenei, yHKyuo
Diinepa,

— NpUMeHsImb NPU peueHul 3a0ay yentovle OpooU, MHO20YIEHbL C OeUCMBUMETbHbIMU U YeblMU
Koaghpuyuenmamu,

— 81a0emb NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBLE MHO20YIEHbL, NPUMEHAMb UX NPU PeUleHUl 3a0al,
— npumensams npu peweruu 3a0ay OcHo8HyI0 meopemy aneedpsl; npocmeuiuiue QYHKYuUYu KOMNIeKCHOU
nepemMeHHOU KaK ceomempuyeckue npeoopas’oeaHusl.

B noBceaHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEAMETOB:

— BBITIOJIHATD U OOBSICHITH PE3yNbTaThl CPABHEHHS PE3YJIbTaTOB BBIYUCICHUN TPU PEIICHUHU MPAKTUYECKUX
3a7a4, B TOM YHCJIe TPUOIMKEHHBIX BEIYUCIICHHH, UCTIONB3YS pa3HbIe CIIOCOOBI CPaBHEHHUIA,

— 3aMHUChIBaTh, CPABHUBAThH, OKPYTJISAThH YHUCIOBHIE IaHHBIE,

— HCIIOJIB30BaTh PEATbHBIC BEIMIMHBI B PA3HBIX CHCTEMaX U3MEPEHUS;

— COCTAaBJIAThH U OILICHUBATH Pa3HBIMU CIIOCOOAMH YUCIIOBBIE BHIPAKEHUS MTPH PEIICHUN TPAKTHUECKUX 33734 U
3a7a4d U3 IPYTUX YIeOHBIX MTPEIMETOB.

YpaBHeHHs U HEPABEHCTBA

— CB0O0OOIHO OTIEpUPOBATh MOHITHUSIMHU: YpaBHEHHUE; HEPABEHCTBO; PABHOCWIIbHBIC YPAaBHEHHUS M HEPABEHCTBA,
ypaBHEHUE, SIBISIFOIIEECs CIEICTBUEM JAPYroTro YpaBHEHUS; ypaBHEHUS, pABHOCHIILHBIE HA MHOKECTBE;
pPaBHOCHIIbHBIC TIPe0Opa30BaHMs YpaBHEHHIA,

— pelmiath pa3Hbie BUIbI YPABHEHUN U HEPABEHCTB U X CUCTEM, B TOM YHCIIe HEKOTOPBIE YpaBHEHHUS TPEThE
1 YeTBEPTON CTETeHEH, IPOOHO-palMOHATIBHBIE U UPPAMOHATHHEIE,

— OBJIaJIETh OCHOBHBIMH THUIIAaMH TTOKA3aTENbHBIX, JIOTApU(DMUIECKUX, UPPAITUOHATILHBIX, CTETIEHHBIX
YpaBHCHHI W HEPABEHCTB W CTAHJIAPTHBIMU METOJAMH UX PEIICHUH U TPUMEHSTh UX IPHU PEIICHUH 33]1aY,

— MPUMEHSTH TeopeMy besy K peleHuto ypaBHEeHUH;

— MPUMEHSATH TeopeMy BueTa Jiisl perieHnss HeKOTOPBIX yYpaBHEHUH CTEIICHHU BBIIIE BTOPOI;



— MOHHUMATh CMBICJI TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCUJIBHBIX TPE0OPa30BaHUSIX YPAaBHEHUN M YMETh X
JIOKa3bIBaTh;

— BJIAJIETh METOJIAMH PEIICHHS YPAaBHEHHI, HEPABEHCTB U X CHCTEM, YMETh BRIOMPATh METO]I PEIICHUS U
000CHOBBIBATh CBOM BHIOOD;

— UCNOJIB30BATh METOJI MHTEPBAJIOB JUIS PEIICHHUS HEPABEHCTB, B TOM YHUCIIC APOOHO-PAIMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MPPaLMOHATIbHbIC BHIPAKECHUS;

— pemarp anreOpanyecKue ypaBHEHHs 1 HEPABEHCTBA U MX CHCTEMBI C ITapaMeTpaMH ajlreOpandecKuM u
rpadu4ecKuM METOIaMH;

— BJIQJIETh Pa3HBIMU METOJIaMH JI0KAa3aTeIhCTBa HEPABEHCTB;

— pelatb ypaBHEHHS B IEJIBIX YNCIIAX;

— n300pakaTh Ha TNIOCKOCTH MHOKECTBA, 33/1aBaeMbIe YPAaBHCHUSIMH, HEPABEHCTBAMH U MX CHCTEMaMHU;

— cBO0OOIHO MCTIOIB30BATH TOXKIECTBEHHbIE TPEOOPA30BAHNUS MPU PEIICHUH YPAaBHEHHUH U CHCTEM YpaBHEHHUIA;
— €80000HO onpedensims mun U blOUPaAMb MeMoo peuleHus NOKA3amenbHbIX U 102apUpMULecKux ypasHeHul
U HepaseHcma, UppayUOHAIbHLIX YPAGHEHUU U HEPABEHCME, MPULOHOMEMPULECKUX YPABHEHUU U HEPABEHCMS,
ux cucmem,

— €80000HO pewiamsb cucmembl TUHEUHbIX YPAGHEHUU,

— peuiams OCHOBHble MUNbl YPAGHEHUI U HEPABEHCME C NAPAMEMPAMIUL,

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

— COCTaBJIAThH U pPelIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IIPU PELIECHUH 331a4 U3 APYTUX y4eOHBIX
IIPEIMETOB;

— BBIIIOJIHATH OLIEHKY IIPAaBIONO00US PE3YIbTATOB, IOJY4YaEMBbIX IIPU PEILIEHUU PA3IMYHbIX YPaBHEHUH,
HEPaBEHCTB U UX CUCTEM, [P PELICHUHU 3aJay U3 IPYTUX YUeOHbIX [IPEIMETOB;

— COCTAaBJIAThH U PelIaTh ypaBHEHUS U HEPABEHCTBA C [TapaMeTpaMu MpHU PELICHUH 33/1a4 U3 APYTUX y4eOHBIX
IIPEIMETOB;

— COCTaBJIATh YpPaBHEHNE, HEPABEHCTBO UJIM UX CUCTEMY, OIIMCHIBAIOIINE PEATIBHYIO CUTYAIHIO WIIN
IIPUKJIAHYIO 331a4y, HHTEPIPETUPOBATh IIOJYyYEHHBIE PE3YJIbTATHI;

— HCIIOJIb30BaTh MIPOTrPAMMHBIE CPEACTBA MIPU PELICHUH OT/IEIbHBIX KJIACCOB YPaBHEHUI U HEPABEHCTB.
DOyHKIUH

— BuianeTh NOHATUSAMU: 3aBUCHMOCTb BEJIMYMH, (PYHKIMS, apryMEHT U 3HaueHue (QyHKIUU, 00J1acTh
OIpeJIeJIEHUs] U MHOXKECTBO 3HaUeHUM (QyHKIMHU, rpadUK 3aBUCUMOCTH, rpaduK QyHKINHU, HYJIU QYHKLINY,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHNE HA YHCIIOBOM IPOMEXKYTKE, YObIBaHHE HAa YHCIOBOM
IIPOMEXYTKe, HauOoJIbIllee U HaUMEHblIIee 3HaueHus1 GYHKIUU Ha YUCIOBOM MTPOMEKYTKE, IepUOIuUecKast
GyHKIMS, Iepuol, 4€THAs U HEeUETHAs! PYHKLMU; YMETh IPUMEHSTH 3TH NOHATHS IIPU PEIICHUN 3a/1a4;
BJIaJIETh MOHATUSAMU: TIOKa3aTeNbHAs (PYHKIUS, SKCIIOHEHTA; CTPOUTH UX rpauKU U YMETh IPUMEHSTh
CBOMCTBA MOKa3aTeIbHOW (QYHKIMU NPU PELLIEHUH 33/1a4;

— BJIAJIeTh MOHATHEM: JIorapudMuueckas QyHKIUS; CTPOUTh €€ rpaduK U yMEeTb IPUMEHATh CBOICTBA
Jorapu@MuUecKoi GyHKIMH MPU PELICHUH 3a]1aY;

— BJIQJIeTh MOHATHEM: 00OpaTHast (PYHKIMS; TIPUMEHSITh 3TO NOHATHE MPH PELISHNUH 3a/ay;

— MPUMEHSATH NPU PELICHUH 3a/1a4 CBOKWCTBA QYHKIUI: YETHOCTD, IEPUOAUYHOCTD, OTPAHUUYEHHOCTb;

— MNPUMEHSATH NIPH PEeILICHUHN 3ajiay MpeoOdpa3oBaHus rpauKoB GYHKIUH;

— BJIQJIETh MOHATUSIMU: YHUCIIOBbIE MOCIEI0BATEIBHOCTH, apU(PMETHUECKAs U TEOMETPUYECKasi IPOrPECCHH;
— NPUMEHSATH [IPH PELLICHUHU 3a7a4 CBOMCTBA U MPU3HAKU apu(PMETUUECKON 1 FeOMETPHUUECKOM Mporpeccui;
— 61a0emv NOHAMUEM: ACUMNMOMA, YMemb €20 NPUMEHAMb NPU peuleHUuu 3a0a4;

B noBcenHeBHOM JKU3HM M NIPH U3YYCHUH APYTUX Y4eOHBIX IPEIMETOB:

— ONpEeNeNTh 10 TpaduKaM U UCIOIb30BaTh JIJIs pEIICHUs MPUKIAIHbIX 3a]]a4 CBOMCTBA pealbHbIX
MIPOIIECCOB U 3aBUCUMOCTEH (HanOOJbIINe U HAUMEHBIINE 3HAYeHUs, TPOMEKYTKHU BO3pAaCTaHUs U YOBIBaHUS,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, ACUMIITOTHI, TOYKH Meperuda, nepuos u T. I1.), HHTEPIPETUPOBATh CBOWCTBA
B KOHTEKCTE KOHKPETHOM NMPaKTUYECKOW CUTYallUu;

— ONpEeNeNATh 10 TpaduKaM IpocTeine XapakKTepUCTUKH MEPUOTUIECKIX MTPOLECCOB B OMOJIOTHUH,
HKOHOMHKE, MYy3bIKE, PAAHOCBS3HU U T. 1. (aMIUIUTY/1a, IEPUOA U T. I1.).

DJieMeHThl MaTeMATHYeCKOr0 aHAIU3a

— Brnanets nonsitueM: 6ecCkOHEYHO yOBIBaroIIasi FeOMETpUYECKasi MPOTrPeCcCUsi U YMETh IPUMEHSTD €ro MpH
pEIIeHNH 3a]1aY;

B noBcenHeBHOM KU3HHM M NIPH H3Y4YCHUH APYTUX Y4eOHBIX IPeIMETOB:



— peliath NpUKIaJHbIEe 3a/1a4u U3 OMoJIoTUd, GU3UKH, XUMHH, SKOHOMUKH U APYTUX MPEIMETOB, CBS3aHHBIC C
HCCJIEIOBAaHUEM XapaKTEPUCTUK IIPOLIECCOB, MHTEPIIPETUPOBATH MOIYUEHHBIE PE3YIILTATHI.
TexkcToBbIC 3a724H
— Pemats pasHble 3aa4y NOBBIIICHHOW TPYIHOCTH;
— aHaJM3UPOBAThH YCIOBUE 33/1a4H, BBIOUPATh ONTUMAJIbHBIM METOJT PELICHUS 3a7auu, paccMaTprBas
pa3IMYHbIE METO/IBI;
— CTPOUTh MOJEJIb PEUICHUS 33J1a4H, IPOBOAUTH 10KA3aTEIbHbIE PACCYKICHUS IPY PEIICHUH 3aa4H;
— pewarth 3a1auu, Tpelyronue nepedopa BApHaHTOB, IPOBEPKH YCIOBHIA, BRIOOpAa ONTUMAIBHOTO PE3ybTaTa;
— aHaJM3UPOBATh U UHTEPIPETUPOBATH MOJIYUCHHBIC PEIICHUsI B KOHTEKCTE YCIOBHUSA 3a/1a4M, BEHIOUpATh
pellIeHus1, HE POTUBOPEYAINE KOHTEKCTY;
— MEPEeBOJIUTH MIPU PEIIeHUH 3a7aui HHHOPMALUIO U3 OJHOM (OPMBI 3alUCH B APYTYIO, HCIIONb3Ys MPU
HEOO0XOMMOCTHU CXEMBI, TAOIUIIBI, TPAQUKH, AUATPAMMBI.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:
— peliaTh NpakTUUYECKHE 3a]1a4M U 33J]a4M U3 IPYTUX IPEIMETOB.
HcTopust u MeTOAbI MATEMATHKHU
— HMeth npencTaBieHHE O BKJIA/I€ BbIIAIOLIMXCSI MATEMAaTUKOB B Pa3BUTHE HAYKU;
— IOHMMATh POJIb MATEMATUKH B pa3BuTuU Poccuu;
— HCII0JIb30BaTh OCHOBHBIE METO/IbI 10KA3aTEIbCTBA, IPOBOJIUTH JOKA3aTEIbCTBO U BHIIOJIHAThH
ONPOBEPKEHUE;
— NPUMEHATh OCHOBHBIE METO/Ibl PELLICHUS MAaTEMAaTUYECKUX 3a/1a4;
— Ha OCHOBE MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BATh KPACOTY U COBEPIIEHCTBO
OKPY>KaIOILEro MUpa U MPOU3BEIEHNUN UCKYCCTBA;
— OPUMEHSATh IPOCTEUIINE TPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pelIeHnN MaTeEMAaTUYECKUX 3a/1a4;
— T0JIb30BaThCS MPUKIAAHBIMU IPOTPAMMAaMHU U IPOTPAMMaMU CUMBOJIbHBIX BBIUMCICHUHN I UCCIIEIOBAHUS
MaTeMaTHUYECKUX OObEKTOB;
— NPUMEHAMb MAMmeMamuyecKue 3HaHUs K UCCLe008AHUIO OKPYICAIOUe20 MUpa (MoOer1uposanue Gusuieckux
npoyeccos, 3a0ayu IKOHOMUKU).

Paznen |l. [lnanupyemble npeaMeTHbIe pe3yJbTaThl 0CBOeHHs mpeaMera «I[eomeTpus» siBJISIOTCS

cjaeyloue yMeHust

(6a30BbIit ypoBeHb) 1.chopcupoBaHHOCTH MPEICTABICHUN O TEOMETPHUH KaK YaCTH MUPOBOM KYJIbTYPHI U O
MECTE '€OMETPUHU B COBPEMEHHON LIUBUIIM3AIMH, O CII0CO0AX HAIMCAHUS HA MAaTEMaTHYECKOM SI3bIKE SIBJICHUI
pEeaIbHOTO MUPA,
2.chopMHPOBAHHOCTD MPEICTABICHUN O F€OMETPUUECKHUX MOHATUAX KaK O BAXKHEHIIIMX MaTeMaTUYECKUX
MOJIETISX, O3BOJISIOIINX ONUCBIBATH U U3y4aTh PAa3HbIE IPOLECCHI U SIBIECHUS; TIOHUMaHHE BO3MOXHOCTH
aKCHOMaTUYECKOTO MOCTPOEHUSI MaTEMATUYECKUX TEOPUIL;
3.BIIaICHUE TEOMETPUUYECKHUM SI3BIKOM; PAa3BUTHE YMEHUS UCIOJIb30BaTh €0 ISl ONIUCAHUS IIPEIMETOB
OKpY’KaI0IlIero MUpa pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTaBICHUN, N300pa3UTENbHBIX YMEHHH, HABBIKOB
re€OMETPUUYECKUX MTOCTPOEHUM;
4.BrajieHlie METO/IaMU J0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS; YMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTEJIbHBIE PACCYKICHMS B XO/I€ PELLICHUS 3aa4;
5. BJa/IeTh OCHOBHBIMH MOHATHSAMU O TUIOCKUX U IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpaxX, UX OCHOBHBIX
CBOHCTBaxX; C)OPMHPOBAHHOCTb YMEHHsI paclio3HaBaTh HA YepTekKax, MOJIESIX U B pealbHOM MHpE
reoMeTpuyeckre GUrypsl; IpUMEHEHNE U3YUYEHHBIX CBOMCTB reoMeTpudeckux puryp u Gopmyin 1jsi pereHus
TreOMETPUUYECKUX 3a7a4 U 33134 C IPAKTUYECKUM COACPKAHUEM;
6.BI1a/ICHNE HAaBbIKaMU MCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MpHU PELICHUH 3a/1a4;
(mpounbHEII ypoBeHb) 1.chOpMUPOBAHHOCTH MPEACTABICHNUN O HEOOXOAUMOCTH J1I0Ka3aTEeNbCTB MPH
000CHOBAaHMUHU MaTEeMAaTUUYECKUX YTBEPKICHUH U POJIM aKCMOMATUKU B IPOBEICHUH 1€ JyKTUBHBIX
pacCyKIeHUH;
2.chopMHpOBAaHHOCTH MOHSITUWHOTO anmapaTa MO OCHOBHBIM pa3jiesiaM Kypca FreOMEeTpUH; 3HaHUE OCHOBHBIX
TeopeM, GOopMyJ U yMEHHUE UX NPUMEHATh; YMEHHE JJ0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAH/IapPTHBIE
CIOCOOBI pelieHus 3a/1a4;
3. cpopMHPOBaHHOCTh YMEHHUI MOJEIINPOBATh pealibHbIE CUTYallUH, UCCIIE0BATh IOCTPOESHHBIE MOIEIH,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yibTar.



Pazznen 111 . Conepxanue y4eOHOr0 mpeaMeTa 1o ajaredpe U Ha4ajaaM aHaJIu3a

Ne| HammenoBanue Kon | Conepxanne ®opmbl opranu3anuu yaeOHbIX | OCHOBHBIC BUJIBI YICOHOU IEATETLHOCTH
pazzena/TeMbl ngec 3aHATUN
TBO
qaco
B
1 |I'nmamal. 194 | Obnacte onpeneneHuit u Ypoxk oTkpeITust HOBOro 3HaHUs | Ilo rpaduky (GyHKIMK ONMUCHIBATH UX CBOWCTBA.
Tpuronomerpuye MHO>KE€CTBO 3HAYCHHI Ypok oTpabOTKH YMEHHI U [TpuBoaUTE IPEIMEPHI HYHKIMMA, 00J1aaI0IINX
CKue QyHKIUU TPUTOHOMETPHUYECKUX QYHKUIUHU. | pedraexcun 3aJJaHHBIMU CBOMCTBaMU. Pa3bsCHATH CMBICIT
YeTHOCTb, HEYETHOCTB, VYpok 00IIeMETOA0IOTHYECKON | epEeUUCIIEHHbIX CBOMCTB. M300paxars rpaguku
NEPUOAUYHOCTD HaIpaBJIEHHOCTH CJIOKHBIX (PYHKIMH ¢ TOMOIIbIO
TPUTOHOMETPUUYECKUX QYHKUUH. | YPOK pa3BUBAIOLIET0 KOHTPOJSA | rpad)onoCcTpouTesnel, OMUCHIBaTh UX CBOMCTBA.
Caoifcrsa pynkumit Y — C0SX| Peniath npocTeiiie TPUroHOMETPHIECKHE
y =SsiN Xy ux rpadKH HEpPaBEHCTBA, UCIOJIb3Ys TpapuK QyHKIUH.
. y =tg X Pacrnio3naBath rpaduku TPUTOHOMETPHYECKUX
Caoiictsa yHKIMK u GyHKumii, rpaduKu 0OPaTHBIX
e€ rpadux. OdpatHbre TPUTOHOMETPUYECKUX (GyHKIMH. [[puMeHsTs 1
TPUTOHOMETPHUYSCKHE (DYHKITUH. MOKAa3bIBaTh CBOWCTBA OOPATHBIX
TPUTOHOMETPUUECKUX (PYHKIIMM.
2 | I'maa Il 22 y | [Ipenen mocien0BaTeIbHOCTH YPOK OTKpBITUSA HOBOTO 3HaHUs | IIpuBOAUTE pUMEpPHI MOHOTOHHOM YHUCIOBOM

[IpounsBoaHas n
ee
r€OMETPUYECKUI
CMBICT

[Tpenen pynkunu
HenpepbIBHOCTD PyHKIIHH
Ornpenenenne Nponu3BOTHOM
[TpaBuna quddepeHurpoBanus
IIpou3BoHas CTENEHHOM
byHKIIUHN

IIpon3BoHAas DIEMEHTAPHBIX
byHKIII

I'eomeTpuyeckuii CMbICT
IIPOU3BOJHOM

Ypox oTpaboTKu yMEHUM U
peduexkcun

Ypox 00111eMeTo10I0THIeCKOM
HANPaBIEHHOCTU

YpoK pa3BUBAKOIIETO KOHTPOJIS

IIOCJIEI0BATEIbHOCTH, UIMEIOLIEH TIPEIETIbI.
BbrancnsaTe npenensl Nocie 0BaTeIbHOCTEN.
YMeTh 10Ka3bIBaTh HEMPEPHIBHOCTh (PYHKIIMH.
HaxonuTh yrinoBoit ko3¢ uIeHT kacaTeabHol K
rpaduky GyHKINUH B 3a7aHHON Touke. HaxomuTe
MI'HOBEHHYIO CKOPOCTb JIBUKEHHS MaTepUaIbHON
TOYKHU.

HaxoauTe npon3BOAHbBIE 2JIEMEHTAPHBIX
¢byskuii. HaxonuTe Npon3BOAHBIE CYMMBI,
MPOM3BEACHUS M YACTHOTO JBYX (DYHKITHIA,
MIPOU3BOIHYIO CIOXKHOU (PyHKIUU.

Haxoaute yrinoBoit ko3¢ duueHT kacareabHO K
rpaduky GyHKIIUH B TOYKE C 33IaHHON
a0ciccoil. 3anmuchIBaTh ypaBHEHHE KacaTeIbHON
K rpaduky GyHKIMH, 3aJJaHHON B TOUKE.
[IpuMeHATH NOHATHE MPOU3BOLHON IpU
pEIIeHNN 3a1ay.

Haxoauts BTOpYI0 IPOU3BOAHYIO U YCKOPEHUE




npoliecca, OMMCHIBAEMOT0 C MOMOIIBIO (hopMyII.
HaxoauTs nmpoMexyTK Bo3pacTaHUs U YObIBaHUS
¢byHkuu. HaxouTh TOYKM MUHUMYMa U
MakcuMmyma Qynkuuu. Haxonuts Hanbomnblie u
HaMMEHbIIIe 3HaYeHue QyHkun. VccnenoBars
(GYHKIUIO C TOMOIIBIO POU3BOIHOM U CTPOUTH €€
rpaduk. [I[puMEHATH MPOU3BOAHYIO TIPH PEIICHUN
TEKCTOBBIX, TEOMETPUUYECKUX, (PU3UUECKUX U
JpYTHX 3ajad.

I'maBa IV. 154 | [TepBooOpasnas IIpaBmia YPOK OTKPBITHS HOBOTO 3HaHHS | BeIUUCIATH MPpUOIMKEHHOE 3HAYEHUE TIIOMATN

[lepBooOpa3uas u HaXO0X/IEHUs [1EpBOOOPa3HbIX Ypok oTpaboTKH yMeHU 1 KPUBOJIMHEHHOM TPAIICLUH.

UHTErpaj [1nomane KpUBOJIMHENHON peduekcun Haxoauts nepsooOpasnsie GyHkuuii: y = x°, rae
Tpaneuuu. aterpan u ero Ypoxk obmemeromonorudeckod | p € R, y =sin X, y =cos X, y = tg X.
BBIYHCIICHHE HaIlpaBJICHHOCTH Haxonuts nepBooOpaszubie pynkuuii: f(x) + g(x),
Brrancnenue miomaneit puryp | Ypox paszBuatomiero kontpons | kf (x) u f (kx + b).
C MOMOIIII0 UHTETPAIOB Brrauciiars niomanay KpuBOJMHENHON Tpaneuuu
[IpruMeHeHne HHTErpaJIoB s ¢ moMo1bio Gpopmynsl Herotona—1JleitOnuma.
perieHus GU3MUECKUX 3314 HaxonuTs npuOamkEHHbIE 3HAYCHUS HHTETPAJIOB.
IIpocreiimne Beruncnars miomaabs KpUBOJIMHEMHON Tpanenuu
JuddepeHmaIbHble ypaBHEHHS C TOMOIIBIO MHTETpaIa

['maBa V. 134y | Maremaruyeckast UHAYKLUS VYPok OTKpbITUS HOBOTO 3HaHUs | [IpuMEHATH NpU pelIeHuH 3a1a4 METO]

Komb6unaropuxka IIpaBuno npousseneHus. Ypok oTpaboTKH yMEHUH U MaTE€MaTHYeCKOW MHIYKIIUH.

Pa3Merienus ¢ MOBTOPEHUSIMU
ITepecranoBku

Pa3merenus 0e3 moBTOpeHMit
Coueranus 6e3 NOBTOPEHU U
6uHom HeroroHa

CoueraHus ¢ TOBTOPEHUSMHU

peduekcun

Ypox 00111eMeTo0I0TUIeCKOM
HANPaBIEHHOCTU

Ypok pa3BUBaKOIIETO KOHTPOJIS

[IpuMeHATH MpaBUIIO MPOU3BEACHUS MPU BBIBOJE
(GhopMyJIBI YKCIIa TIEPECTAHOBOK.

Co3naBaTh MaTEMaTUYECKHUE MOAEIH JIJIs
pelieHus

KOMOHMHATOPHBIX 33/1a4 C MTOMOIIIBIO TTO/ICYETA
yucIa

pa3MelleHNi, IepEeCTaHOBOK U COUETaHUM.
HaxoauTh uncio nepecTaHOBOK C MOBTOPEHUSIMHU.
Pemarh koMOMHATOpPHBIC 33]a41, CBOISIIIUECS

K MOJICUETY YUCJIa COYETAaHUM C TOBTOPEHUSIMH.
[TpumensaTs popmyny 6mHoma HeroToHa.

[Ipu Bo3BeneHNM OMHOMA B HATYPATBHYIO
CTETNeHb HAXOIUTh OMHOMUAIbHBIE
KO3(DPUITMEHTHI MPY TOMOIIU TPEYTOJIbHUKA
[Tackans




I'maBa VI.
DIEeMEHTHI
TEOPUH
BEPOSTHOCTH

114

BeposiTHOCT COOBITUS
CrokeHne BepOsiTHOCTEN
VYcnoBHas BEpOSTHOCTD.
HezaBucumocTs coObITHI
BeposiTHOCTB ITpOU3BEIEHUS
HE3aBHCHUMBIX COOBITHIA
®opmyina bepnymm

YPOK OTKPBITHSI HOBOTO 3HAHUS
Ypok oTpabOTKH YMEHHI U
peduiekcun

Ypok o011eMeT010710THIECKON
HaIpaBJIECHHOCTH

Ypok pa3BUBArONIETO KOHTPOJIS

IIpuBOAUTE IPUMEPHI CIIy4alHBIX, JOCTOBEPHBIX
1 HEBO3MOJKHBIX COOBITHIA. 3HATH OMpE/IEICHUE
CYMMBI U TIPOMU3BEIEHUS COOBITUN. 3HATD
OIpeieIeHne BEPOSITHOCTU COOBITHS B
KJIACCUYECKOM ITOHUMAaHHUH.

ITpuBOANUTE pUMEPHI HECOBMECTHBIX COOBITHIA.
Haxonutb BEpOATHOCTb CYMMBbI HECOBMECTHBIX
coObITuil. HaxoanuTe BEpOSTHOCTH CyMMBI
IIPOU3BOJIBHBIX COOBITUM. MIMETh IpecTaBiIeHe
00 yCJIOBHOW BEpOSITHOCTH COOBITHI. 3HATH
CTPOro€ ONpEACIICHNE HE3aBUCUMOCTH JIBYX
coObITHi. FIMeTh NpecTaBICHHUE O
HE3aBUCHMOCTH COOBITHI M HAXOJUTh
BEPOATHOCTb COBMECTHOT'O HACTYIIJICHUS TaAKUX
cOOBITHI. BEIYHMCISATH BEPOATHOCTD MOJIYUYEHUS
KOHKPETHOT'O YHCJIA YCIIEXOB B HUCIIBITAHUAX
beprymiin HaxoauTe BEpOSATHOCTH CyMMBI
IPOM3BOJILHBIX COOBITUI. MIMeTh npescTaBiieHue
00 yCJIOBHOW BEpOSITHOCTH COOBITHI. 3HATH
CTPOro€ ONpPEACIIEHUE HE3aBUCUMOCTHU JBYX
coObITuii. IMeTh npeacTaBieHue o
HE3aBUCHUMOCTH COOBITHI U HAXOAUTh
BEPOSITHOCTh COBMECTHOT'O HACTYIIJICHUS TAKUX
coObITHH. BBIUNCIATE BEPOSTHOCTD NOJTYUYEHUS
KOHKPETHOI'O YMCJa YCIIEXOB B UCIIBITAHUAX
bepuymu

I'nasa VII.
Komruiekcusie
quciia

144

Ornpezenienre KOMIUIEKCHBIX
yucen. CloXeHHe U YMHOKEHHE
KOMIUIEKCHBIX YHCE
KommuiekcHo conpsikéHHbIE
ymciia. Moayib KOMIUIEKCHOTO
yucia. Onepanyy BEIYUTAHUS U
nenenus I'eomerpuueckas
UHTEpIpeTanus

KOMIUIEKCHOTO YHCIIa
Tpuronomerpuueckas popma
KOMILJIEKCHOT'O YHCIIa
YMHOXKEHUE U JCIICHUE

YPpOK OTKPBITHS HOBOT'O 3HAHUS
Ypok oTpabOTKH YMEHUH H
pebnexcun

Yok 00111eMeTo010rnyecKon
HaIpaBJICHHOCTHU

Ypok pa3BHBAIOIIETO KOHTPOJIS

BBITTOHATE BBIYHUCIIEHNS ¢ KOMILIEKCHBIMH
YUCJIAMMU: CJIOKEHUE, BBIYUTAHUE, YMHOKEHHUE,
nenenue. M300paxkaTb KOMIUIEKCHBIE YHCIIA
TOYKaMHU Ha KOMIUIEKCHOU IIJIOCKOCTH.
HNHTepnpeTpoBaTh HA KOMILUIEKCHOW INIOCKOCTH
CJI0’)KEHUE U BBIYUTAHUE KOMILJICKCHBIX YHCEIL.
Haxonnute KOpHU KBaJpaTHBIX YPABHEHUH C
JeMCTBUTENBHBIMU KO3 hULIeHTaMu.
[TpumensTh pa3zauuHble GOpMBI 3aMnucu
KOMIIJIEKCHBIX YHCEN: ajreOpandecKyro,
TPUTOHOMETPHUYECKYIO U IIOKA3aTENbHYIO.
BBITIOIHATE AEUCTBUS ¢ KOMIIJIEKCHBIMU YUCJIAMM:




KOMIIJICKCHBIX YHCET,
3allMCaHHBIX B
TPUTOHOMETPHUYECKOU (hopMme.
®opmyna Myaspa
KBagpaTHoe ypaBHEHHE C
KOMILJIEKCHBIM HEU3BECTHBIM
W3Bnedenne KOpHs U3
KOMILJIEKCHOI'O YHCIIA.
Anrebpanueckue ypaBHEHUS

CJI0’)KE€HHUE, BBIYUTAHUE, YMHOXKCHUE, JICIICHUE,
BO3BEJICHUE B HATYPAJIbHYIO CTEIIEHb, U3BICUYCHUE
KOPHSI CTETIEHH N, BEIOWPAs MOIXOASILYI0 (hopMy
3aIUCH KOMIUIEKCHBIX YHCEIL.

[Tepexoautk OT anreGpandeckoi 3anucu
KOMIUIEKCHOTO YHUCJIa K TPUTOHOMETPHUYECKOM U K
[I0KA3aTEIbHON, OT TPUTOHOMETPUYECKON U
1oKa3aTeabHON POPMBI K aIredpandeckoi.
Jloka3bIBaTh CBOMCTBA KOMILIEKCHO
CONpsDKEHHBIX uncell. MHTeprnpeTupoBaTh Ha
KOMIUIEKCHOU IJIOCKOCTH apu(pMETHUECKHE
JEUCTBUS C KOMIIJIEKCHBIMH YMCJIAMHU.
®opMynTupoBaTH OCHOBHYIO TEOPEMY alreOphl.
BbIBOANTE IPOCTEMIINE CIEACTBUSA U3 OCHOBHOM
TeopeMsl anreopsl. Haxonute MHOrOUsIEH
HauMEHBIIIEH CTENICHHU, UMEIOLIUI 3aaHHbIE
KOpHU. HaxouTh MHOTOWIEH HAMMEHBIIEN
CTETIEHH C JeWCTBUTENbHBIMU KO3 (hUIIEeHTaMH,
MMEIOIINM, IMEIOIINHI 3aJaHHbIE KOPHH

8 | I'masa VIII. 26 4 VYPOK OTKpBITUS HOBOT'O 3HAHUS
N VYMeTh MPUMEHSTH ITOJTyYeHHBIC 3HAHUS Ha
Hrorosoe Ypok oTpaboTKH yMEHUH U
MIPaKTHKE.
HOBTOpPEHHE peduexcuun
. | YMeTp noruuecku MbICIUTh, OTCTauBaTh CBOIO
Ypox 00111eMeToa0I0THIeCKOn
TOYKY 3pPEHUS U BBICIYIIMBATH MHCHHUE JIPYTHX,
HarpaBJIeHHOCTH
paboTaTh B KOMaH €.
YPpOK pa3BUBAIOMIETO KOHTPOJIS
Pasnea |11, Conep:xxanune TemM y4eO0HOro mpeaMera 1o reoMeTpuH
Ne| HaumenoBanue Komuue | Conepxanue ®opmbl oprannzannu yueOHbIX | OCHOBHBIE BUJIbI yYEOHOM NEATETHLHOCTH
pasnena/TeMbl CTBO 3aHATUN
9acoB
1 | I'naBa VL 164 Ly ap VYPpok OTKpBITHSI HOBOTO 3HaHHS | OOBSICHATH, YTO TAKOE IMIMHAPHYECKAS

HumuHap, KoHyC U
map

[TonsTne uunuHIpa

Konyc
IlonsTue konyca

Ilnomane MOBEpXHOCTH LMIIMHAPA

peduiekcun

HAIpaBJICHHOCTHU

Ypox oTpaboTKu yMEHUH U

Ypok o011eMeTo10710THIECKON

TCII0

Cro 3JICMCHTHI, KaK MOJIYUYUTh HUJIIUHAP

MIOBEPXHOCTh, €€ 00pa3yIolIre 1 0Ch, Kakoe

HAa3bIBACTCA HUJIMHAPOM U KaK HAa3bIBAIOTCA




[Lnomane MoBepXHOCTH KOHYCA
VYceuénnsrit konyc Cdepa
Cdepa u map

Bzaumnoe pacrnonoxenue chepbl
U TJIOCKOCTH

KacarenbHast mimockocTs k chepe
[Tnomans chepsr

YpoK pa3BUBAIOLIETO KOHTPOJIS

MyTéM BpallleHUs IPSIMOYTOJIbHHKA,;
n300paxkaTh

[WIMH]IP U €r0 CEUYEHUS TUIOCKOCTHIO,
MPOXOAIICH Yyepe3 OCh, U MIIOCKOCTHIO,
MIEPIICHIUKYIISIPHOU K OCHU; OOBSICHATH, YTO
MPUHUMAETCS 32 IIoUaab O0KOBOU
MOBEPXHOCTH IIWJIMH/PA, U BHIBOJUTH
dbopMyIbl sl BBIYUCIIEHUSI OOKOBOH U
IIOJIHOW ITOBEPXHOCTEH

UWIMH]IPA; pelIaTh 3a/1a4y Ha BHIYHCIICHHE
1 JIOKa3aTelIbCTBO, CBSI3aHHBIC C IIJIUHAPOM
OOBACHATD, UTO TAKOE KOHUYECKAs
MMOBEPXHOCTD, €€ oOpa3yroliue, BepiimHa 1
0Cb, KaKO€ TEJIO Ha3bIBACTCS KOHYCOM U KakK
HA3BIBAIOTCS €T0 DJIEMEHTBI, KaK IMOJYIUTh
KOHYC MTyTEM BpAIICHUS IPSIMOYTOJIBHOTO
TPEeYroJbHUKA, H300pakaTh KOHYC U €T0
CeUeHUs

IJIOCKOCTBIO, MPOXO/SIEH Yepe3 oCh, U
MJIOCKOCTBIO, EPIIEHANKYISIPHON K OCH;
OOBSCHATH, 9TO MPUHUMACTCS 32 IIOMIAIb
OOKOBOI1 MOBEPXHOCTH KOHYCA, U BHIBOJUTH
(bopMyIibL

JUTSL BBIYMCIIEHUS TUIOIIa /1el OOKOBOI U
MTOJTHOM TTOBEPXHOCTEN KOHYCA; OOBACHSITH,
KaKO€ TEJIO Ha3bIBaeTCsA YCEUEHHBIM
KOHYCOM M KaK €ro TOJyYUTh ITyTEM
BpallleHUs] TPSIMOYTOJILHOM Tpamneium,
BBIBOJIUTH (DOPMYITY JIJISl BEIYUCIICHHUS
TIoaau OOKOBOM MOBEPXHOCTH
yCEUEHHOTO KOHYCa; pelaTh 3a/1a4u Ha
BBIUHCJICHHE U JOKA3aTEIbCTBO, CBSI3aHHBIC
C KOHYCOM H YCEUEHHBIM KOHYCOM
dopmyIHpoBaTh ONpeneneHus cepol u
mapa, X IeHTpa, pajanyca, JTHaMeTpa;
MCCJIEIOBATh B3aUMHOE PACIIONIOKCHHE
chepsl 1 IIIOCKOCTH, GOPMYITHUPOBATH
ompesieNieHue KacaTelIbHOM MIIOCKOCTH K




cdepe, GopMyTHpOBaThH U JOKA3HIBATH
TEOPEMBI O CBOMCTBE U TIPU3HAKE
KacaTeIbHOM IJIOCKOCTH; OOBICHSITh, YTO
NPUHUMACTCS 32 TUIOMA/Ib CHEephI

1 KaK OHa BBIPAKACTCS Yepe3 paauyc
cdepbl; pemarh MPOCThIE 33/1a49H, B KOTOPBIX
bUrypupyroT KOMOMHAIUU
MHOTOT'PaHHHKOB U TEJl BPAIICHUS

I'naa VI 1749 O0BEM IPSIMOYTOJILHOTO Ypok oTKpbITHS HOBOTO 3HAHHUS | OOBICHATH, KaK H3MEPSIOTCS 00BEMBI TETI,
O6bEMBI TEN napajuienaenumnena Ypok oTpaboTKH yMEHH U MIPOBO/I AHAJIOTHUIO C U3MEPEHUEM
[Tonsitre 06BEMa pednexcun IJIOIIAZE MHOTO YTOJIbHUKOB;
O0BEM TPAMOYTOIHHOTO Ypok o01eMeTo0I0rn4eckoil | opMyIupoOBaTh OCHOBHBIE CBOMCTBA
napajuiesenunena HaIpPaBJIEHHOCTH 00BEMOB U BBIBOJUTD C UX ITOMOILBIO
O0BEMBI TPSMOI TPU3MBI U Yok pa3BUBAOIIETO KOHTPOJISL | popMyny 00bEMa IPSIMOYTOJIEHOTO
LHWIMHIpA napajuiejenunena
O0BEM MIPSAMOIA TPU3MBI dopMyIHpoOBaTh U I0KA3bIBATH TEOPEMBI 00
O06béM HuIMHIpa 00BEME NpsAMOI pU3MbI U 00bEME
OO0BbEMBI HAKIIOHHOM MTPU3MBI, UUJIUHAPA;
MUPaMUJIbI U KOHYyCa pelaTh 3aa4u, CBA3aHHbBIE C BHIYMCIEHUEM
Brrancnenne 06bEMOB Tel ¢ 00BEMOB 3TUX TET
TIOMOIIBIO OMIPEEIEHHOTO BriBouTh MHTErpanbHyto Gopmyny ams
WHTErpasa BBIUUCIICHUS] 0OBEMOB TeJI U I0Ka3bIBATH C
O0bEM HAKJIOHHOM MPU3MBbI e€ MOMOIIBI0 TeOpeMbl 00 00bEME
O06BEM nupamMub! HaKJIOHHOM MPU3MBI, 00 00bEME NMUPaMU/IBI,
O6béM KoHyca 00 00BéMeE KOHYCA; BEIBOJUTH (POPMYJIBI JUIS
O0béM 1m1apa U mIoImaab chepbl BBIUHCIICHHS] 00bEMOB yCEUEHHOU
O06béM mapa MUPaMUJIbI U YCEUYEHHOTO KOHYCA; peliaTh
[Tnomans chepsr 3a]1a4M, CBA3aHHBIE C BBIYMCIECHUEM
00BEMOB 3TUX TEN
®opMynupoBaTh U J0Ka3bIBaTh TEOPEMY 00
00BbEMe mapa u ¢ €€ MOMOIIBIO BEIBOJAUTH
dbopmyy mionaau cepsl; pemarhb 3a1aun
¢ IpuMeHeHueM Gpopmyi 00BEMOB
Pa3IMYHBIX TEN
I'maBa IV. BekTops! | 6 4 ITonsiTHE BEKTOpA B IPOCTPAHCTBE YPpOK OTKpBITHSI HOBOTO 3HaHUs | POPMyNIHMpPOBATH ONPENEIEHUE BEKTOPA, Er0

B IIPOCTPAHCTBE

ITonsarue BexTopa
PaBenctBO BekTOpOB ClOKEHUE U
BBIUNTAaHUE BEKTOPOB.

Ypok oTpabOTKH YMEHUH U
pedaexcun
Ypok 00111eMeT0o10JI0THIECKOM

JUTHHBI, KOJUTHHEAPHBIX W PABHBIX BEKTOPOB,
MPUBOJIUTH MPUMEPHI PUZUUECKUX
BEKTOPHBIX BEJINYHH




YMHOXK€EHUE BEKTOpa Ha YUCIIO
CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB
CyMMa HECKOJIBKMX BEKTOPOB
VYMHOK€EHUE BEKTOpa Ha YUCIIO
KomrutanapHbie BEKTOPBI
KomnianapHele BEKTOPBI
[IpaBuio napasenenumnena
Pa3noxxeHne BexTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM

HaIpaBJICHHOCTHU
VYpoxk pa3BUBAIOIIET0 KOHTPOJIS

OOBSACHATD, KaK BBOJISATCS ICHCTBUS
CJIO’KE€HHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB
Y YMHOKEHHUSI BEKTOPa Ha YMCII0, KAKUMHU
CBOIICTBaMH OHU 00JIaJIAI0T, YTO TaKOE
MIPaBUJIO TPEYTOJIbHUKA, TPABUIIO
napajuiesorpaMmma u npaBuiio
MHOT'OYTOJIbHUKA CJIOKEHUSI BEKTOPOB;
pemars 3aJa4M, CBSI3aHHbIE C ICHCTBUAMHU
HaJl BEKTOpaMu

OOBACHATD, KaKHe BEKTOPHI HA3bIBAIOTCS
KOMIUTAaHAPHBIME; (DOPMYITHPOBATH H
JIOKa3bIBaTh YTBEPKIACHUE O MMPU3HAKE
KOMILIAHAPHOCTH TPEX BEKTOPOB;
OOBSACHATH, B UYEM COCTOUT

[IPaBUJIO MapajlieNeNnuIea CI0KEeHUs TPEX
HEKOMILIAHAPHBIX BEKTOPOB;
(GbopMyIUpPOBATh U JI0KA3bIBATh TEOPEMY O
Pa3JI0kKEHUH JIF0OOT0 BEKTOpA MO TPEM
JTAHHBIM HEKOMITJIAHAPHBIM

BEKTOpaM; PUMEHSTh BEKTOPHI IIPU
PEIICHNU TEOMETPHUYECKUX 3a1a4

I'maBa V. Mertog
KOOpJMHAT B
IIPOCTPAHCTBE.
JBro>xkeHus

154

KoopauHatsl TOUKM ¥ KOOPAMHATHI
BEKTOpa

[IpssMmoyronbHas cucTeMa KOOpAUHAT
B IIPOCTPAHCTBE

Koopaunatsl BekTopa

CBs13b MEX]1y KOOpJUHATAMU
BEKTOPOB U KOOPJIMHATAMU TOYEK
[Ipocreiimue 3a7a4n B KOOpAUHATAX
YpaBHenue chepsr

CxkansipHO€ MPON3BEICHUE BEKTOPOB
Yron Mexay BEKTOpaMu

CxkansipHO€ MPOU3BEICHNE BEKTOPOB
Briuucnenue yrios Mexay
MPSIMBIMU

Y TTOCKOCTSIMU

JIBMKEeHUS

IleHTpanbHas cuMMeTpus

YPOK OTKPBITUSI HOBOT'O 3HAHUS
Ypok oTpaboTKu yMEHUM U
peduekcun

Ypox 00111eMeToa0I0THIeCKOM
HAIPaBIEHHOCTU

Ypok pa3zBUBAOIIETO KOHTPOJIS

OOBACHATD, KaK BBOJIUTCS MPSIMOYTOIbHAS
cHucTeMa KOOPJIMHAT B MPOCTPAHCTBE, KaK
ONPENEAI0TCS KOOPAUHATHI TOUKU U KaK
OHU HA3bIBAIOTCS, KaK OMPEACIISTIOTCS
KOOpPJMHATHI BEKTOPa; (GOPMYIUPOBATH U
JTOKA3bIBAThb yTBep)K}IGHI/ISIZ [0) KOOp)lI/IHaTaX
CYMMBI U Pa3HOCTHU JIBYX BEKTOPOB, O
KOOp)II/IHaTaX HpOI/ISBe,Z[eHI/If{ BGKTOpa Ha
YHCJIO, O CBSI3U MEKYy KOOpJAUHATAMU
BEKTOpa U KOOpANHATAMHU €r0

KOHIIa ¥ HayaJia; BEIBOJUTH U MCITOJIL30BaTh
IIPU pelIeHnH 3a7a4 GOpMyIIbl KOOPAUHAT
CepeMHbI OTPE3Ka, JUIMHBI BEKTOpa U pac-
CTOAHUA MC)K)Iy JABYMsI TOYKaMH, BIBOJUTH
ypaBHEHHE c(epbl JAHHOTO paguyca ¢
LIEHTPOM B JITaHHOM TOYKE

OOBSACHSTD, KaK ONPENEISIETCS YTOI MEXTY




OceBas cummerpus
3epKajibHasi CHMMETPUS
[TapajutenpHBIN IEPEHOC

BEeKTOpaMu; (GOpMyIHpPOBATH OMPEICICHIE
CKaJISIPHOTO TIPOM3BE/ICHUS] BEKTOPOB;
(dbopMyIMpoBaTh U AOKA3bIBAThH
YTBEPXKICHHSI O €T0 CBOWCTBAX; OOBSICHATS,
KaK BBIYUCIIUTH YTOJ MEXIY IBYMS
NPSIMBIMH, @ TAKXKE YTOJI MEXy IPSIMOH 1
TJIOCKOCTBIO, UCTIOJB3YsI BBIPAKCHUE
CKaJISIPHOTO TIPOM3BE/ICHUST BEKTOPOB

gyepes X KOOPAUHATHL, MPUMEHSITh BEKTOP-
HO-KOOPJWHATHBIN METOJ] P PEIICHUH
TCOMETPHUUYCCKUX 3a/1a4

OOBACHATD, UTO TAKOE OTOOpAKECHHE
MPOCTPAHCTBA Ha ce0s U B KAKOM CITydae
OHO Ha3bIBACTCS JBMIKCHUEM ITPOCTPAHCTBA;
OOBSCHSATH, UTO TAKOE IICHTPATbHAS
CUMMETpHSI, OCEBasi CHMMETPUS, 3epKajIbHas
CUMMETPHS Y TTapaJuIeIbHBIA IEPEHOC,
00OCHOBBIBATh YTBEPXKJICHUS O TOM, YTO 3TH
O0TOOpaXKeHUS TPOCTPAHCTBA Ha CeOst
SBIIIOTCS IBWKEHUSIMU; TIPUMEHSATh
JIBHKCHHUS TIPU PEIICHUH T€OMETPHUICCKHIX
3aja4

3aKII0YUTEIIEHOE
MMOBTOPEHHE NPU
MMOATOTOBKE K
UTOTOBOM
aTTecTalluu 110
r€OMETPUHU

14y

YPpOK OTKPBITHS HOBOT'O 3HAHUS
Ypok oTpaboTKH YMEHHH U
pednexcun

VYpok 00111eMeT010JI0TnYeCKOi
HAIpaBJICHHOCTHU

Ypok pa3BHBArOIIETO KOHTPOJIS

YMeThb IpUMEHSTD [TOJIyY€HHbIE 3HAHUSI Ha
IIPAKTHKE.

YMeTh 10ru4ecK MbICIUTh, OTCTauBaTh
CBOIO TOUKY 3PEHHUS U BBICIYIINBATH
MHEHUE JIpyruX, padoTaTh B KOMaH/E.




Paznen |V . KajiengapHo-TeMaTnyeckoe IJIAHUPOBaHUE MO ajiredpe U HA4YaJIaM aHAJIN3a

No Tema ypoka KonuuectBo Hara dakr
YPOKOB Jara niaH (yxasbiBaercs
(yka3biBaercs daxTHueckas
HOMED HEJICTIN) nara
MIPOBE/ICHMUS)
| verBepTh, 8 Hemenb — 32 wyacoB (B T.4. 1 anm. k/p, 1 K.p.)
I'nasa 1. Tpuronomerpuyeckue pynkuuu(19 u)
1 OO6nacth ornpeesieHUs] © MHOXKECTBO 3HAUE€HUH TPUTOHOMETPUYECKUX (QYHKLIUH 1 1 Henens
2 OO6nacTp orpeeieHUs] © MHOYKECTBO 3HAUCHHH TPUTOHOMETPUYECKHUX (DYHKIIUI 1 luenens
3 YéTHOCTh, HEYETHOCTD, MEPUOAUIHOCTh TPUTOHOMETPUUYECKHUX (DYHKITHNA 1 luenens
4 YéTHOCTB, HEYETHOCTD, IEPHOANYHOCTH TPUTOHOMETPHUYECKUX ()yHKITHNA 1 luenens
5 | YéTHOCTh, HEYETHOCTD, NEPUOANYHOCTh TPUTOHOMETPUYECKUX (PYHKLIUH 1 2uenens
6 CBoiicTBO PyHKIINU y = c0S X U e€ Tpaduk 1 2Henens
7 CBoiicTBO PyHKIIUU y = c0S X U e€ Tpaduk 1 2Henens
8 CBoiicTBO PyHKIINU y = €OS X U e€ Tpaduk 1 2uenens
9 CBoiicTBO PyHKIMH y = sin X U €€ rpaduk 1 3uenens
10 | CgoiicTBO QyHKIHH Yy = sin X U €€ rpadux 1 3uenens
11 | CoiicTBO (pyHKIMM y = sin X U €€ rpauK 1 3uenens
12 | CgoiicTBa 1 rpaduku GyHKIUN y =tg X © y = ctg X 1 3uenens
13 | CgoiicTBa 1 rpaduku GyHKIUN y =tg X 1y = ctg X 1 4nenens
14 | O6parHble TpUroHOMETpHUUECKHE QYHKIIUU 1 4uenens
15 | OO6parHbie TpUroHOMeTpUUYecKre QyHKIUU 1 4uenens
16 | OGparHbIe TpUTOHOMETpUYECKHE QYHKIINU 1 4nenens
17 | Ypok 06001ieH s U cucTeMaTu3aluy 3HaHu | 1 SHenens
18 | KonrposabHnasi pagora Ne 1 o teme «Tpuronomerpuyueckue GpyHKIAM» 1 SHenens
19 | Bxoanoii koutpoJib. Konrpoabnas pagora. 1 SHenens
I'nasa Il. IIpousBoanasi u eé reoMmeTpuyecKuil CMbICJ (22 1)

20 | Ilpenen mocnenoBaTeNbHOCTH 1 Suenens
21 | Ilpenen mocnenoBaTeNbHOCTH 1 6Henens
22 | Ilpenen mocnenoBaTeNbHOCTH 1 6Henenst
23 | [lpenen pyHkmmm 1 6HEnEena




24 | Ilpenen ¢pyHKIIUN 1 6Henensa
25 | HempepbIBHOCTH (DYHKITHH 1 THenens
26 | OmpeneneHue MPOU3BOTHOM 1 THenens
27 | OmpeneneHue MPOU3BOTHOM 1 THenens
28 | [IpaBuna quddepeHEpOBaHUS 1 THenens
29 | [IpaBuna muddhepeHIEpPOBaAHUS 1 8 Henens
30 | IIpaBuna muddepeHEpOBaHUS 1 8 Henens
31 | IIpousBogHas CTENEHHOW PYHKITUN 1 & Henmens
32 | [IpousBo/Has CTEMEHHON (PYHKIIMH 1 & Henmens
Il verBepTh, 8 Hegenb — 32 wyacos (B T.4. | anm. k/p, 2 K.p.)
33 | [IpousBoaHAs JIEMEHTAPHBIX (PYHKIIHIA 1 Ouenens
34 | [IpousBoaHas AIEMEHTAPHBIX (PYHKIIMHA 1 9Henens
35 | [IpousBoaHas MeMEHTAPHBIX (PYHKIMHA 1 9Henens
36 ['eomeTpuyeckuii CMbICT TPOU3BOIHOM 1 9Henens
37 | I'eoMeTpuyuecKkuii CMBICT TIPOU3BOTHON 1 10nenens
38 | 'eomeTpuueckuii CMBICT TIPOU3BOTHON 1 10nenens
39 | Ypok 0000IIeHHS U CUCTEeMATHU3AINH 3HAHUN 1 10uenens
40 | Ypok 0o00OIIeH s U CUCTeMaTU3aIlH 3HAHHA 1 10HemENA
41 | KonTpouasHas padora Ne 2 mo teme: «[Ipon3Boanasi u eé reoMeTpuyecKuii CMbICT» 1 1 1nenens
I'naga I11. [IpuMeHeHne NPOU3BOIHOM K HccaeoBaHuI0 pyHkmmii (16 u)
42 | Bo3pacranue u yObIBaHHE ()YHKIIHH 1 I 1renens
43 | Bo3pacranue u yObIBaHUE (YHKITUU 1 I 1uenens
44 | DkcrpeMmyMbl pyHKUINN 1 1 1nenens
45 | DKcTpeMyMbl QYHKIUU 1 12nenens
46 | HauOomnpIiee 1 HauMeHblee 3HaYCHUS QYHKIIUN 1 12nenens
47 | HauOonpIiee 1 HauMeHblee 3HaYCHUS (QYyHKIIUN 1 12nenens
48 | Haubospiee 1 HAMMEHBIIIEE 3HAYCHUS () YHKITUN 1 12uenens
49 | Tlpon3BoaHAS BTOPOTO MOPSIKA, BBITYKIOCTh M TOYKH Tepernoa 1 13uenens
50 | [IpousBoaHAs BTOPOTO MOPSAKA, BRITYKIOCTh M TOYKH Tepernoa 1 13uenens
51 | [Moctpoenue rpadukoB GyHKIIMIA 1 13uenens
52 | [loctpoenue rpadgukoB QyHKIIMIA 1 13uenens
53 | Iloctpoenue rpaduxoB pyHKIUN 1 l4nenens




54 | Iloctpoenue rpadgukoB PyHKIIHIA 1 l4uenens
55 | Ypok 00o0mieHrs U cucTeMaTru3aluy 3HaHA 1 14uenens
56 | Ypok 0000mIeHrs U cucTeMaTru3aluy 3HaHA K 1 14uenens
57 | KonrpoabHas padora Ne 3 mo teme: « [IppuMeHeHne MPOM3BOIHOI K HCCIeTOBAHHIO 1 15uenens
byHkumin»
I'naBa IV. IlepBooOpa3nas u unrerpai (10 1)
58 | IlepBooOpa3nas 1 15uenens
59 | IlepBooOpa3nas 1 15uenens
60 | IIpaBuia HAXOXKACHUS TIEPBOOOPA3HBIX 1 15uenens
61 | Hoayroxosoii koHTpoab. KoHTponbHas padora. 1 l6nenens
62 | IlpaBuiia HaXOXKACHHUS TIEPBOOOPA3ZHBIX 1 l6nenens
63 | [Inomanpr KpUBOIMHEHHON Tparneuu. IHTerpan u ero BEIYUCICHHE 1 16uenens
64 | [Inomaab KpUBOIMHEHHOM Tpamnenuu. IHTerpan u ero BEIYKUCICHHE 1 l6uenens
Il yeTBepTh, 10 HEaenbp — 40 4vacoB (B T.4. 3 K.p.)
65 | [lmomanb KpUBOIMHEHHON Tparneuu. IHTerpan u ero BEIYUCICHHE 1 1 7uenens
66 | Beramcnenue miomasnei Guryp ¢ mIOMOIIBIO HHTETPAJIOB 1 1 7uenens
67 | Beruncnenue muomazeit Guryp ¢ moMOIIbIO HHTETPAJIOB 17nenens
68 | Brruncnenue miomaaen Guryp ¢ moMouibio HHTErpaaoB 1 17nenens
69 | [IpumeHeHHe UHTETPATIOB Ui pelleHus (PU3HNUECKUX 3a71a4 1 18 nenens
70 | IIpocreiimme muddepeHHaTbHBIC YpaBHEHUS 1 18 nenenst
71 | Ypok 000011eHNs U CUCTEMaTU3allMY 3HAHUN 1 18 nenens
72 | Ypok 0000mIeH s ¥ CHCTeMaTH3aluy 3HAaHUH 1 18 nenens
73 | KonrpoanHnas pagora Ne 4 mo teme «IlepBooOpa3Hasi u HHTerpam 1 19 nenens
I'nmaBa V. KomOunaropuka (13 u)
74 | MaTemaTuyecKkass HHIYKIIHS 1 19 Henens
75 MaremaTnueckasi UHIYKIUS 1 19 Henensa
76 | IIpaBuio mpousBeneHus. PazMerenus ¢ mOBTOPEHUSIMU 1 19 nenens
77 | IIpaBuio npousBeneHus. Pazmerenus ¢ moBTOPEHUSIMU 1 20 Henens
78 | IlepecranoBkH 1 20uenens
79 | IlepecraHoBKH 1 20unenens
80 | Pazmemnienus 6€3 mOBTOpEHUI 1 20"enens
81 | Coueranus 6e3 moBTOpeHM 1 OMHOM HploTOHA 1 21luenens
82 | Coueranus 6e3 noBTopenuit u 6mHom Herotona 1 21uenens




83 | Coueranus 6e3 moBTOpeHM 1 OMHOM HbhloTOHA 1 21luenens

84 | CoueTaHus C TOBTOPEHUSAMH 1 21lHenens

85 | Ypok 00o0mieHus U cucTeMaTru3auy 3HaHH I 1 22H"enens

86 | KonrpoabHas padora Ne 5 mo teme: «KomonHaTopuka» 1 22uenens

I'naBa VI. DiemenTsl Teopun BepositHocTei (11 1)

87 | BeposaTHOCTH COOBITHS 1 22H"enens

88 | BeposaTHOCTh COOBITHS 1 22H"enens

89 | CinoxxeHne BepOSTHOCTEH 1 23uenens

90 | CrnoxxeHne BEepOSTHOCTEH 1 23uenens

91 | YcnoBHas BeposITHOCTh. He3aBucuMOCTh COOBITHIA 1 23uenens

92 | BeposSTHOCTH MPOU3BEICHUS HE3aBUCHUMBIX COOBITHIA 1 23uenens

93 | BeposaTHOCTh IPOU3BEICHUSI HE3ABUCUMBIX COOBITUIN 1 24nenens

94 | BeposaTHOCTh IPOU3BEICHUSI HE3ABUCUMBIX COOBITUI 1 24nenens

95 | ®opmyna bepuymiu 1 24nenens

96 | Ypok 0000mIeHHS U CUCTeMATU3AINHA 3HAHUN 1 24nenens

97 | KourpoJabHasi pagora Ne 6 mo Teme: «Jj1eMeHTbI TEOPHH BEPOSITHOCTEI 1 25uenens

I'nasa VII. Komniekcuble yucaa (14 1)

98 | OmpenencHue KOMIUIEKCHBIX rcel. CII0KEHHE U YMHOKCHHE KOMITJICKCHBIX YHCET 1 25uenens

99 | OmpenencHue KOMIUIEKCHBIX rcel. CI0XKEHHEe U YMHOKCHHE KOMITJICKCHBIX YHCET 1 25uenens

100 | KomrutekcHO compsikE€HHBIE ncia. Mo ylib KOMIUIEKCHOTO yuciia. Onepaluy BEIYUTaHWS | 1 25uenens
JieNeHus

101 | KomruiekcHo comnpspkE€HHBIE Unciia. Moayllb KOMITIEKCHOTO uncina. Onepanuy BEIMUTaHUS | 1 26Henens
JieNeHus

102 | KomIutekCHO compspKEHHBIE 49uciia. MoTyiTh KOMIUIEKCHOTO drciia. Ornepanuy BEIMUTaHHS U 1 26nenens
JIeNIeHUs

103 | 'eomeTpuueckast HHTEpPIpETAIUs KOMIUIEKCHOTO YHCIia 1 26Henens

104 | I'eomeTpudeckast HHTEpPIpETAIUs KOMIUIEKCHOTO YHCIia 1 26Henens

IV uetBepTh, 8 Henmenb — 32 yacos (B T.4. | anm. k/p, 2 K.p.)

105 | Tpuronomerpudeckas popmMa KOMILUIEKCHOTO YHCIa 1 27uenens

106 | YMHOXeHHE U JelieHne KOMIUIEKCHBIX YUCEl, 3alTMCaHHBIX B TPUTOHOMETPUIECKON (hopMme. 1 27nenens
®opmyna Myaspa

107 | YMHOXEHHE U JelieHne KOMIUIEKCHBIX YUCEIl, 3alTMCAaHHBIX B TPUTOHOMETPUIECKON (hopMme. 1 27uenens
®opmyna Myaspa

108 | KBagpaTHOe ypaBHEHHE C KOMIUIEKCHBIM HEM3BECTHBIM 1 27nenens




109 | V3Bnedenue KOpHS U3 KOMIUIEKCHOTO Yncia. Anredpandyeckue ypaBHEHHUs 1 28 nepens
110 | Ypoxk 0600meHUsT M CUCTEMaTU3aIMK 3HAHUT 1 28 Henensa
111 | KonTpoanHasi pa6ora Ne 7 mo teme «KoMmnjieKcHbIe YMCIay 1 28 nenens
I'nasa VIII. UTorosoe nosropenue kypca (26 1)
112 | IloBTropenue. CteneHp ¢ AHCTBUTEILHBIM MTOKa3aTeIeM 1 28 Henens
113 | IToBTrOopenue. CremneHp ¢ ASHCTBUTEILHBIM MTOKa3aTeIeM 1 29 uenens
114 | TloBropenue. CreneHHast PyHKIUS 1 29 Henens
115 | [loBropenue. CreneHHas GyHKIUS 1 29 nenens
116 | [loBropenwue. [lokazaTenbHast QyHKIIHS. 1 29 nenens
117 | IloBropenwue. [lokazaTenpHast GyHKITHS. 1 30 Henens
118 | [loBropenwue. Jlorapudmmueckas GyHKIUSL 1 30 Henens
119 | IloBropenue. Jlorapudpmudeckas GyHKIIUS 1 30 Hegens
120 | IloBropenue. Jlorapudpmudeckas GyHKIIUSL 1 30 Hegens
121 | IloBropenue. Tpuronomerpudeckue Gopmysbl 1 31 venens
122 | IloBropenue. Tpuronomerpudeckue GopmMyIbl 1 31 Henens
123 | [loBropenue. Tpuronomerpudeckue GopMyIbl 1 31 Henens
124 | IloBropenue. TpuroHOMeTpUIECKHE yPaBHEHHUS 1 31 nenens
125 | [loBTopenue. TpuroHoMeTprudeckue ypaBHEHUs 1 32 Henens
126 | IloBTropenue. TpuroHoMeTpruyeckue ypaBHEHHUs 1 32 Henens
127 | Ilosropenue. [IponsBoaHas u €€ reoMeTPUIECKUIA CMBICIT 1 32 nenens
128 | [loBropenwue. [IponsBoaHas u €€ reOMETPUIECKHIA CMBICIT 1 32 nenenst
129 | [ToBropenwue. [IponsBoaHas u €€ reOMETPUIECKHIA CMBICIT 1 33 "enens
130 | [NoBropenwue. [lepBooOpa3Has u HHTETpaI 1 33 "enens
131 | IloBropenwue. [lepBooOpa3Has u MHTErpa 1 33 Henens
132 | IloBropenue. [lepBooOpa3Has u UHTErpa 1 33 Henens
133 | IToBropenue. KombunaTopuka 1 34 nenens
134 | [ToBTOpeHue. DIEMEHTHI TEOPHH BEPOSTHOCTEH 1 34 menens
135 | [ToBTOpeHue. DIEMEHTHI TEOPHH BEPOSTHOCTEH 1 34 nenens
136 | IIpome:kyTouHas arrecranusi KonrpoabHas pa6ora B popme EI'D 1 34 menens




Paznen 1V. KajsienaapHo-TemaTnuyeckoe NJIaAHMPOBaHUE MO FreOMeTPUH

Ne Tema ypoka Komnu Jlara nan Jara ¢axr
€CTBO (Yka3pIBaeTcs
YPOKOB (yxasbiBactcs ¢bakxTuyeckas narta
HOMeEp HeJlesH) npoBeeHIs)
| veTBepTh, 8 Henenb — 16 yacos (B T.4. | anqm. k/p, 1 K.p.)
I'naBa VI. Hnanuap, konyc u map (16 v)
1 Humnap. [lonstue uunuHapa 1 1 Henensa
2 [Tnomanb NOBEpXHOCTH LMIMHAPA 1 1 nenens
3 | [Inomans noBepXHOCTH LMIIMHAPA 1 2 Hepnens
4 Konyc. ITonstue xonyca 1 2 Hepend
5) [Tnomane MoOBEpXHOCTH KOHYCa 1 3 "Henens
6 | [lnomanp MOBEpXHOCTH KOHYCA 1 3 Henens
7 VY ceu€HHbli KOHYC 1 4 nenens
8 Cdepa. Bzaumnoe pacrnionoxenue cepsl U miockoct. KacarenbHas I10CKOCTb K cdepe 1 4 nenens
9 [Tnomans cheprl. BzanmHoe pacnonoxeHue chepsl U MPSIMOi 1 S Henensd
10 | Bxoanoii konTpoan. Kontponbnas pagora. 1 5 Henenst
11 | Cdepa, BnucanHasi B IMIUHAPUIECKYIO TOBEPXHOCTD 1 6 Henens
12 | Codepa, BircanHasi B KOHUYECKYIO TOBEPXHOCTD 1 6 Henens
13 | Cevenus nuIMHAPUYECKON OBEPXHOCTH 1 7 Henens
14 | CeueHust KOHUYECKOM MOBEPXHOCTH 1 7 Henens
15 | Cdepa u map 1 8 Henens
16 | KonrpoJabHasi pa6ora Ne 5 mo Teme «Iluaunap, konye u map» 3a4ét Ne 4 1 8 Henens
Il veTBepTH, 8 HEenb — 16 yacoB (B T.4. 2 K.p.)
I'naBa VII. O0bémbl Tea (17 u)
17 | [Houstue 06béMa 1 9 Henens
18 | OOBEM IPSIMOYTOBHO MapajuIesenuIe/Ia 1 9 Henens
19 | OOBEM npsIMOil TPU3MBI 1 10 nenens
20 | OO6BEM nunuHApa 1 10 Henensa
21 | OOBEMBI MpsAMON PU3MBI U LIMIIMHAPA 1 11 nenens
22 | Beruncienne 00bEMOB TEJl ¢ TOMOIIBIO HHTETpaIa 1 11 Henensa
23 | OOBEM HAKIIOHHOM TPH3MBI 1 12 Hepens
24 | O6BEM TUpaMuIBI 1 12 Henensa




25 | OO6BEM KOHYCa 1 13 nepens
26 | OOBEMBI HAKIIOHHOW TTPU3MBI, ITUPAMHJIBI M KOHYCa 1 13 nenenst
27 | O6bém mapa 1 14 nenens
28 | OOBEMBI ILIAPOBOIO CETMEHTA, IIAPOBOTO CJIOS M IAPOBOI0 CEKTOpa 1 14 nenens
29 | [Mnomanp chepsr 1 15 nenens
30 | Hoayroaosoii koHTpoab. KoHTpoabHas padora. 1 15 nenens
31 | OO6BEM mapa u Ioma s chepbl 1 16 nenens
32 | O06BEM mapa u wiomaab chepsl 1 16 Henens
Il yeTBepTh, 10 HEeaenb — 20 yacoB (B T.4. 1 K.p.)
33 | Kontpoannas padora Ne 6 no teme «O0béMbI Te» 3auér Ne 5 1 17 nepens
I'naBa IV. BexkTopsl B npocTtpancTse(6 1)
34 | IoHsTHE BEKTOPA B IIPOCTPAHCTBE 1 17 nenens
35 | ClloKeHHE U BHIYUTAHHE BEKTOPOB. 1 18 Henens
36 | YMHOXEHHE BEKTOpA HA YKCIIO 1 18 nenens
37 | Komruianapuble BeKTOphL. [IpaBuiio napamienenumnena 1 19 menens
38 | PazjioxeHne BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOPAM 1 19 nenens
39 | 3auér Ne 6 1 20 Henmens
I'naBa V. Meroa koopauHat B npocTpancTie. JBu:kernus (15 4)
40 | [IpsmoyronbHas cucTeMa KOOpJMHAT B MpocTpaHcTBe. KoopanHaTh BeKTOpa 1 20 "enens
41 | Cea3b MeXk1y KOOpIMHATAMH BEKTOPOB U KOOPANHATAMHU TOYEK 1 21 nenens
42 | TIpocreiiiue 3a1a41 B KOOPAUHATAX 1 21 nenens
43 | Ypasuenue cdhepbl 1 22 Henens
44 | VYron Mexmy BEKTOpamMu 1 22 menens
45 | CxansipHO€ MPOU3BEICHUE BEKTOPOB 1 23 "Henens
46 | CkanspHoOe IPOU3BEICHNE BEKTOPOB 1 23 Hepens
47 | BelunCIIEHHE YTIIOB MEXK/LY NPSAMBIMH M ILIOCKOCTAMH 1 24 nenens
48 | BeluKClIEHHE YIIIOB MEKLY NPSIMBIMH U ILIOCKOCTSAMH 1 24 nenens
49 | YpaBHEHHE INIOCKOCTH 1 25 nenens
50 | Lentpanbuas cummerpus. OceBasi CHMMETpPHS 1 25 "Henens
IV gerBepth, 9 HEAenb — 18 gacoB (B T.4. 2 K.p.)
Sl | BepkanbHas cumMmeTpus 1 26 Henens
52 | IMapamtensHblii iepenoc. [IpeobpazoBanue moaoous 1 26 nenens




53 | Kontpoannas pa6ora Ne 7 mo teme «MeToJ KOOPAHHAT B IPOCTPaHCTBe. JIBHAKEHHsD 1 27 nenenst
54 | Bauér Ne 7 1 27 "enens
3akyII0YNTEeIbHOE OBTOPEHUE NPHU MOJATOTOBKE K MTOTOBOI arTecTauuu no reomerpun (14 1)
95 | ITosropenue. [lnanumerpus 1 28 menens
56 | Tloeropenue. [Lnanumerpus 1 28 menens
S7 | ITosropenue. TeTpasap U napajieenuIe]. 1 29 menens
58 | Iosropenue. [Tpusma. [lupamuna 1 29 uenens
59 | IloBropenue. IIpaBuibHbIE MHOTOTPAaHHUKH 1 30 Henens
60 | IloBropenwue. IIpaBuibHbIE MHOTOTPAaHHUKH 1 30 Henens
61 | [ToBropenue. [lumuHap, KOHYC U map 1 31 nenens
62 | [oBropenue. [lumuHap, KOHYC U map 1 31uenens
63 | [loBropenue. Llunuuap, KoHyC U map 1 32 Henensd
64 | IToBTopenue. OOBEMBI TEI 1 32 Henens
65 | IToBTropenue. OOBEMBI TEI 1 33 Henensa
66 | [ToBropenue. OOBEMBI TE 1 33 Henmens
67 | [ToBropenue. Meroa KOOpJAMHAT B POCTPAHCTBE 1 34 nepnens
68 | lIpomexyrounas arrecranus. KonrpoabHas pa6ora 1 34 menens

JEATEJBHOCTH YUHUTEJIA C YYETOM PABOYEN ITPOT'PAMMBI BOCIIUTAHUA

— MAaKCHUMaJbHOE HCIIOJIb30BAaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH CoJepXaHHUd ydyeOHOro mpeaMera Uit (OpMHUpOBaHUS y OOYyYaroIIUXCs POCCHUHCKUX
TPAAULMOHHBIX JyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEW, POCCUHCKOTO HMCTOPHUYECKOrO0 CO3HAHMS HAa OCHOBE HCTOPUYECKOTO INPOCBELICHUS;
0JI00P COOTBETCTBYIOIETO COACPIKAHUS YPOKOB, 3a/JaHH, BCIOMOTaTeIbHBIX MAaTEePUAJIOB, TPOOJIEMHBIX CUTYallUH Il 00CYXKICHHI;

— Y4€T LEJEBBIX OPUEHTUPOB PE3YyIbTATOB BOCIIUTAHUS B ONIPENEICHNN BOCIIMTATEIbHBIX 33/1a4 YPOKOB, 3aHSTHIA;

— BBIOOp METOJ/I0B, METOJIMK, TEXHOJIOTHUH, OKA3bIBAIOLIUX BOCIUTATEIBHOE BO3JIEHCTBUE HA JIMYHOCTH B COOTBETCTBUM C BOCIMTATEIbHBIM HJEAJIOM, LENbIO U
3a/layaMiy BOCIIUTAHUs, LIEJIEBBIMU OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHMS,

— peanu3aluio MPUOPUTETA BOCIIUTAHUS B yUeOHOMN AESITETbHOCTH;

— MpUBJICYEHUE BHUMAHUS OOYydalOUIMXCsl K IEHHOCTHOMY acHeKTy H3y4aeMbIX Ha ypoKax MpEeAMETOB, SIBJICHUM M COOBITUH, MHUIIMUPOBAHHE OOCYXKICHH,
BBICKa3bIBaHUI CBOETO MHEHHUSI, BEIPAOOTKH CBOETO JTMYHOCTHOT'O OTHOIIEHHS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSAM, JTUIIAM;

— NPUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOU paboThl - MHTEIUIEKTYaIbHbIX, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHUBALIUIO, UTPOBBIX METOAMK, TUCKYCCHIA,
JAIOMIMX BO3MOKHOCTb MPHOOPECTH OMNBIT BEIEHUS KOHCTPYKTUBHOTO JWajnora; rpynmnoBoi palOoThl, KOTOpas YYUT CTPOUTHh OTHOILEHHUS M JeHCTBOBATH B
KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIIJICHHUS;

— mno0yxJeHue oOydaromuxcs coOmroJaTh HOPMBI IIOBEJEHMsA, MpaBWwia OOIIEHUS €O CBEPCTHUKAMU M IIEaroraMu, COOTBETCTBYIOIIME YKIIaay
0011e00pa30BaTeNbHON OpraHn3allui, YCTAHOBICHHE JOOPOKENaTeIbHOM aTMOC(hEPHI;




— opraHuzanuio medcTBa MOTHBHUPOBAHHBIX OOYYAIONIMXCS HAJ HEYCIEBAIOIIMMH OJHOKJIACCHUKAMH, B TOM YHCIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSIMHU, JAIOMIEro 00YJaIONIUMCS COITMAIbHO 3HAYUMBIH OIBIT COTPYIHMYECTBA U B3aUMHOM TTOMOIIIH;

— WHHUIIMAPOBAHHME M TOJCPKKY HCCIICOBATEIHLCKON JIEATEIBHOCTH OOYYArOIIMXCS, IJIAHUPOBAHUE W BBITIOJHEHUE WHAWBHUIYAIBHBIX M TPYIIOBBIX MPOEKTOB
BOCIIUTATEIbLHON HAPABIEHHOCTH.



JIner koppekTHpPOBKH padoyeil MpOorpaMmal

®UO yuurens | Knace | [Ipeamer KosmmuectBo wacos [Tprunnb Komnencupy | Cpoku
[To nnany B | [IpoBeneH | HEBBINOJIHEH IOIIMe ocyIie
COOTBETCTB 0 us MEpONPUSITUS | CTBJICH
HH C (hakTHyec | IPOrpaMmbl ust
porpaMmmo KH
i
I yeTBepTH

BriBoxa:
Jara:
IHoanuce:

II yerBepTh (M1 [-0€ monyronue)

BeiBOa:
Jlara:
IHoanucek:

I yeTBepTH

BeiBOa:
Jara:
IMoanuce:

IV yerBepTs (1n 11 -oe nonyronue)

BriBOa:
Hara:
IHoanuck:

2023-2024 yu. roa

[ |

BoiBoa (1o uroram roaa):

Jara:

Hoanucek (yuureJib):

Moanmucs (3am. gupexropa no YBP):
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