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1) Iporpammel. Anre6pa U Hadajla MaTeMaTHYECKOro aHaiu3a. 10 kiace / aBT.-cocT. [.K.
Mypasus, O.B. Mypasuna- 5-¢ usz.,crepeotun. — Ipoda, 2018

2) T'eometpus. COopHHK paboumx mporpamm. 10-11 kmaccsr: y4eb. mocobue s
0011e00pa3oBaTeNbHBIX OpraHuWsaluii: 06a3oBbld M yrny6n. ypoBrm / cocr. T.A.
Bbypmuctposa.- M: Ilpocsemenue, 2018.

Y4eOHnuk:

1) Ilporpammel. Anrebpa ¥ Havana MaTeMaTHIeCKOro aHamusa. 10 knace / aBT.-coct. [.K.
Mypasun, O.B. Mypasuna- 5-e usn.,crepeotun. — poda, 2018

2) I'eometpus, 10-11: Yue6. mmst o6iieobpasosat. yupexuenuit : 6a30BbIi H yray6m.
yposun/ JIL.C. Aranacsn, B.®. Byrysos, C.b. Kamomues um np.. — S-e m3n— M.:
[Ipoceermenue, 2018.



1. Ilnanupyemble pe3yabTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa

[Iporpamma mnpeamnonaraeT JOCTHKEHHUE BBITYCKHUKAMU CTapIlei [IKOJIbI CIETYIOMNX JTUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEAMETHBIX PE3YJIbTATOB.

B 1M4HOCTHBIX pe3y/bTaTax cOpMHPOBAHHOCTD.

- LEJOCTHOIO MHPOBO33pPEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH
MaTEMaTHKHU U OOIIECTBEHHOU MPAKTUKH €€ IPUMEHEHUS;

- OCHOB CaMOpPa3BHUTHsI M CaMOBOCIIUTaHHUS B COOTBETCTBHM C OOIICUYEIOBEYECKUMHU LIEHHOCTAMU U
ujeaaMyd TPKIAHCKOTO OOINECTBa; TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITEIIBHOW, TBOPYECKOW W
OTBETCTBEHHOH AEATEIBHOCTH C IPUMEHEHUEM METO0B MATEMAaTHUKH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30oBaHHIO, B TOM YHCIE CaMOOOpPa30BAHHIO, HA MPOTIKECHUH
BCEH JKM3HHM; CO3HATEIbHOI'O OTHOIICHHUS K HENpPEepPhIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodeccHoHATbHOM W OOIIECTBEHHON [EATEIIbHOCTH Ha OCHOBE pPAa3BUTOM MOTHUBAIMU  Y4EOHOM
NEeSITeIbHOCTH U JINYHOCTHOTO CMBICIA M3YyYEHUS MaTeMaTHKH, 3aMHTEPECOBAHHOCTU B MPUOOPETCHUH U
pacHIMpEHHH MaTEeMaTUYECKUX 3HAHUW U  CIOCOOOB JCUCTBUM, OCO3HAHHOCTH B IOCTPOCHUU
WHIUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUH;

- OCO3HAHHOTO BBIOOpa Oymymied mpodeccuu, OPUSHTHPOBAHHONW HA TPUMEHEHUE MATeMaTHYCCKUX
METOJIOB M  BO3MOXHOCTEH  peanu3alii COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB, OTHOIICHHS K
poecCHOHATLHON NIEeATETHPHOCTH KaK K BO3MOXKHOCTH YYacTHs B PCIICHUHU JIMYHBIX, OOIIECCTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEM;

- JIOTUYECKOT0 MBIIUICHUS: KPUTUYHOCTH (YyMEHHE pacro3HaBaTh JIOTUUECKH HEKOPPEKTHHIC
BBICKA3bIBAaHUs), KpPEAaTUBHOCTH (COOCTBEHHAsi apryMeHTalusi, OIPOBEPKEHMs, IIOCTAHOBKAa 3ajad,
dbopMynpoBKa mpodiiemM, paboTa HaJl UCCIISOBATEILCKUM ITPOSKTOM U JIp. ).

B MeTanpeaMeTHBIX pe3y/bTaTax c()OPMHPOBAHHOCTD.

- CIIOCOOHOCTM CaMOCTOSITEJIbHO CTaBUTh L€ Y4yeOHOM M HCClIeA0BaTENbCKOM, NPOEKTHON
JeSTeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIMPOBATH M OLIEHUBATh Yy4yeOHble MACHCTBUS B
COOTBETCTBHUH C MIOCTABJICHHOM 33/1a4€ll U yCIOBUSMH €€ BBIITOJIHEHUS;

- YMEHHUS CaMOCTOATENbHO IJIAHUPOBATh aJbTEPHATUBHBIE MYTH IOCTHIXKEHUS LeNel, OCO3HaHHO
BbIOMpaTh HanboJiee 3PPEeKTUBHBIE CIIOCOOBI PEeIlIeHUsI yUEOHBIX U MTO3HABATENbHbIX 3a/1a4;

- YMEHHsS HaXOAWUTh HEOOXOAMMYIO MH(pOpPMAalHI0, KPUTUYECKU OLEHHBATh M HHTEPIPETHPOBATH
MHPOPMAIIMIO B PA3IMYHBIX HMCTOYHHKAX (B CIPaBOYHMKAX, JUTEpaType, MHTepHETe), MpenCcTaBIsATh
uHbOpMallMI0O B  pa3NUYHOM  Qopme  (CIOBECHOH, TaONMYHOM, TIpapUuecKoil, CHUMBOJIUYECKOIL),
o0OpabaTbIBaTh, XpaHUTh M TepelaBaTh WHPOPMALUIO B COOTBETCTBHH C TIO3HABATEIbHBIMU WM
KOMMYHHUKaTHBHBIMH 3a/la4aMH;

- HaBBIKOB OCYILIECTBJCHMsS I103HABAaTENIbHOM, Y4eOHO-MCCIENAO0BATENbCKOM U  MPOEKTHOM
NesITeIbHOCTH, HaBBIKAMU pa3pellieHus npoodiieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOOB PEUICHUs MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB IIO3HAHMS,

- YMEHHS NMPOJYKTUBHO OOLIAThCA M B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOM IesTEeIbHOCTH,
YYUTHIBATH MMO3UIUH IPYTUX YYACTHUKOB JAEATEIBHOCTH, 3)()EeKTHBHO pa3pemarb KOHPINKTHI,

- BJIaJICHUS A3BIKOBBIMU CPEACTBAMH - YMEHUS SICHO, IOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS,
MCIIOJIb30BAaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

- BJIQJICHUS HaBBIKAMHU IO3HABaTENbHOW pe(IeKCHMH Kak OCO3HAHMS COBEpIIAEMBIX JIEHCTBHM WU
MBICTHTENBHBIX TPOIECCOB, UX PE3yJbTaTOB W OCHOBAHHIA, T'PAaHUI] CBOErO 3HAHUS W HE3HAHWs, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUS.

B npeaMeTHBIX pe3yabTaTrax ¢(pOpMHUPOBAHHOCTS!

- MpEACTaBICHUHM O MaTEeMaTUKEe KaK 4YacTH MHMPOBOM KYJIbTYpbl M O MECT€ MaTE€MaTUKH B
COBPEMEHHOM LIUBUIIN3ALIUH, O CIIOCO0aX OMMCAaHUs Ha MATEMaTHUECKOM SI3bIKE SIBIIEHUI pealbHOrO MHpa;

- Hpe)ICTaBJ'IeHI/II\/II 0 MaTeMaTHYECKUX IMOHATHIX KaK O BaXXHEHIINX MaTeMaTHYECKHX MOICIIAX,
MO3BOJISIIOIIMX ONMCBIBATHL M M3ydaTb pa3Hble IIPOLECCHl W SBJICHUSA; ITOHUMaHUE BO3MOXXHOCTHU
AKCMOMAaTHYECKOI0 MOCTPOCHMSI MAaTEMAaTUYECKUX TEOPUIL;

- YMGHI/Iﬁ MNPUMCHCHUA MCTOAOB JOKA3aTCIILCTB M aJITOPUTMOB PCIHICHHA; YMCHHA HUX IMPUMCHATH,
IIPOBOJMTH JOKA3aTENIbHBIE PACCYKICHHUS B XO€ PEIICHUS 3a/a4;



- CTaHJAPTHBIX PHUEMOB PEUICHHS PAIIUOHATIBLHBIX U UPPALMOHAIBHBIX, TOKa3aTeNbHbIX,

CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN M HEPABEHCTB, UX CHCTEM; HCIIOJIB30BaHMS T'OTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JUJIsl MOMCKA IMYTH PEIIeHUs U WUTIOCTPAIK PElIeHUs] YpaBHEHHM
U HEPABEHCTB;

- yMeHHH O0O0OCHOBBIBAaTH HEOOXOJMMOCTb PACIIMPEHHS UYUCIOBBIX MHOXECTB  (IIEJIbIE,
panMoHanbHbIe, JIeHCTBUTENbHbIC, KOMIUIEKCHBIE 4YHCIAa) B CBA3M C pa3BUTHEM anreOpsl (perieHue
ypaBHEHUIA, OCHOBHAs TeOpeMa ainreopsl);

- YMEHUH OINHUCHIBATH KPYI MaTEeMaTWYECKHX 3a1ady, JUId PElICHHs] KOTOPBIX TpeOyeTcss BBEICHUE
HOBBIX TMOHATHI (cTeneHb, apupMETHUYECKHI KOpEHb, JIorapu(M; CUHYC, KOCUHYC, TaHI'€HC, KOTAHICHC;
apKCUHYC, AapKKOCHHYC, AapKTaHI'€HC, AapKKOTAaHI€HC; pellaTh IPaKTUYECKHE pacueTHbIE 3ajaud U3
OKpY’KaIOIllero MHpa, BKIOYAs 3aJauyd MO COLMAJIbHO-3KOHOMHUYECKON TeMaTHKe, a TaKKe U3 CMEKHBIX
JUCLMILINH;

- YMEHUH NMPUBOAUTH NMPUMEPHI PeabHBIX SBIECHUHN (IPOIECCOB), KOJIMUYECTBEHHbIE XapaKTEPUCTUKU
KOTOPBIX ONHUCBHIBAIOTCS C MOMOIMIBIO (DYHKIIHMIA; MCHOIB30BATh TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMMBbI IS
WUTIOCTPAIlMM 3aBUCHMOCTEH; OIUCHIBATh CBOMCTBA (YHKIMI C omopod Ha uX TpaduKU; COOTHOCHUTH
peaJIbHbIE 3aBUCUMOCTM M3 OKpYKAIOLIEH JKU3HM W M3 CMEXKHBIX JUCHUIUIMH C 3JIEMEHTapHBIMU
(GyHKIUSAMU, J1e7aTh BBIBOJIBI O CBOMCTBAX TaKUX 3aBUCUMOCTEH;

- yMeHUHl OOBSCHATh Ha IpPHUMEpPaxX CyTb METOJOB MAT€MaTUYECKOrO aHajlu3a JUIsl MUCCIEAOBAHUS
GyHKIUMI W BBIYMCIEHHUS IUIoHIaAed Quryp, OrpaHuueHHbIX rpadukamu (QyHKUUNA; OOBACHATL H
reOMETPUYECKUN, U (U3NYECKUN CMBICH TPOU3BOJHOM; IOJIb30BAaTHCS MOHATUEM IPOU3BOJHON IIpH
OIMHMCAaHUU CBOMCTB (DYHKIINK;

- IPEACTaBIEHUN O MpoLeccax U SIBICHUSIX, UMEIOIINX BEPOATHOCTHBIN XapaKTep, O CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEabHOM MHpE, 00 OCHOBHBIX MOHSTHSAX AJIEMEHTAPHONW TEOPHH BEPOSITHOCTEH;
YMEHUM HaXOAWTh M OLEHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITUH B MPOCTEUIIMX NPAKTUYECKUX
CUTYaIUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BETUYHH;

- HaBbIKOB MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTrPaMM IpU PELICHUH 3a/1a4;

- TMpeACTaBIEHUN O HEOOXOAMMOCTH JI0Ka3aTelIbCTB IMPU OOOCHOBAHMHM MAaTeMaTHYECKHX
YTBEPKICHU;

- IOHATUHHOTO almapara 1o OCHOBHBIM pa3/iejlaM Kypca MaTeMaTUKH; 3HAHUI OCHOBHBIX TEOPEM,
dbopMyJ, 1 yMEHHUSI UX NPUMEHATh; YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAWUTh HECTAHJAPTHBIE CIOCOOBI
pelIeHns 3a1ay;

- yYMEHUH MOJEIMpPOBaTh peajibHblE CUTyallMM, HCCJIEN0BaTh IOCTPOCHHBIE  MOJENH,
HMHTEPIPETUPOBATH MMOTYYEHHBIN pe3yJbTaT;

- MpEACTaBICHUI 00 OCHOBHBIX MOHATHSAX MaTEeMaTHYECKOrO aHalli3a M UX CBOMCTBAX, BJIaJICHUE
YMEHHEM XapaKTepU30BaTh MoBeleHUEe (YHKIIMM, UCIOIb30BaHUE TMONYUYEHHBIX 3HAHUW AJs OMHCAaHUSA U
aHaJIM3a pealibHbIX 3aBUCUMOCTEI;

- YMEHMI COCTaBJIEHHUs BEPOSITHOCTHBIX MOJEJIEH MO YCIOBHUIO 33a/1a4l U BBIYHMCIEHUS BEPOSTHOCTU
HACTYIUICHUs] COOBITUH, B TOM 4YHUCIE€ C NpPUMEHEHHEM (OpMysl KOMOMHATOPHUKUM U OCHOBHBIX TEOPEM
BEPOATHOCTEN; UCCIIEOBAHUS CIIyYallHbIX BEJIMYNH I10 UX PACIPEEIICHHUIO;

- YMEHUH paclo3HaBaTb Ha YEpPTeKax U MOJEISAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH
TpexXMepHbIe 00BEKTHI C UX OMUCAHUAMH, H300paKEHUAMU; ONUCHIBATh B3aUMHOE PACHOJIOKEHNUE MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, ApI'YMEHTUPOBATh CBOU CYXKJEHHUS 00 3TOM PacloiIOKEeHUH; aHAIU3UPOBATh B
NPOCTEHIINX CIy4asX B3aMMHOE pAaCIOJOXKEHHE OOBEKTOB B IPOCTPAHCTBE, H300pa)kaTb OCHOBHBIE
MHOTOTPaHHHUKH, BBIIMOJHITH YEPTEXKHU O YCIOBUSAM 3aJad; CTPOUTH MPOCTEHIINE ceYeHUs KyOa, MpU3Mbl,
NUpaMH/Ibl; PEllaTh IUIAHMMETPUYECKUE M IPOCTEHIIME CTEPEOMETPUYECKHE 3aJaud HAa HAXOXKICHHE
F€OMETPUYECKUX BENWYMH (JJMH, VYIJIOB, IUIOMIajed, OOBEMOB); WCIOJIb30BATh TPU PEUICHUH
CTEPEOMETPUUECKUX 33/1a4 TNIAHUMETPHUECKUE (PaKThl U METO/Ibl; IPOBOJUTD JOKA3aTEIbHbBIE PACCYKICHHS
B XO/I€ pelIeHHUs 3a/1a4;

- MCII0JIb30BaHMsI MPHOOPETEHHBIX 3HAHUH M YMEHUN B MPAKTHUECKON JIESITEIbHOCTH U MOBCEHEBHOM
KU3HU I UCCieoBaHusl (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUUECKUX CUTYallui HA OCHOBE M3YYEHHBIX
(dbopMyn U CBOMCTB GUTyp; BHIYUCICHUS 0OBEMOB U IUIOIIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeIl MPH
pElIeHNH TPAKTUYECKUX 3a/lad, HCIONb3ysd MPU HEOOXOJUMOCTH CIPABOYHUKKA W BBIYHCIUTEIbHBIC
YCTpOMCTBA.



Yuciia 1 BeJNYUHBI
Buinycknux nayuumces:

OIIEpPUPOBATH TIOHATHEM «paJIuaHHAas Mepa YIJiay, BHIIOIHAThH IPe0Opa30BaHUs PaJUaHHOMN
MeEpBI B IPaJyCHYIO U FPALYCHOM MEPHI B PaJIMAHHYIO;

OIIEpUPOBATH OHATHEM «KOMILJIEKCHOE YHCIIOY», BBIMOIHATH apuMeTHUECKHE JEHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU;

n300pakaTh KOMIUIEKCHBIC YHCIIa HA KOMIUIEKCHOH MJIOCKOCTH;

Bbll’lyC‘KHl/lK nojiyyum 603MOIHCHOCMb.!

HCIIOJIB30BATh PA3JIMYHBIC MEPBI YIJIOB IIPU PCHICHUN I'COMETPUUCCKHUX 3a/1a4, a TaKXKC 3a1a4
U3 CMCXXHbBIX JUCHMIIINH,
IIPHUMEHATH KOMIUICKCHBIC YHCJIa AJId PCIICHUA aJ'Il"€6paI/I‘ICCKI/IX ypaBHeHHfI.

Bripakenus
Buinyckuux nayuumes:

OIICPUPOBATDH IIOHATHUECM KOPH:A n-CTel'IeHI/I, CTCIICHU C pairOHAJIbHBIM ITOKA3aTCJICM, CTCIICHHU C
JCHCTBUTENLHBIM ITOKa3aTesem, Jorapudma;

HpI/IMeHﬂTB IIOHATHUC KOpH?I n-CTGHGHI/I, CTCIICHU C paIlI/IOHaJII)HI)IM IIoKasarTeJieM, CTCIICHU C
HeﬁCTBHTCHLHbIM IIOKa3aTcJIEM, norapn(bMa U X CBOMCTBA B BBIUNCICHUAX U IIpH PpCUHICHUHU
3a/a4;

BBITIOJIHATH TOX/IECTBEHHBIE IPEOOPA30BaHMsI BHIPAKEHUH, COAEPKAIIUX KOPEHb N-CTENICHH,
CTCIICHU C pallMOHAJIBbHBIM ITOKA3aTCJICM, CTCIICHU C HeﬁCTBHTeHbHBIM I10Ka3aTcJieM, Jiora-
pudm;

OHepI/IpOBaTL IIOHATUAMMN: KOCI/IHyc, CI/IHYC, TaHT'€HC, KOTaHI'CHC yrna HOBOpOTa, apKKOCI/IHyc,
apKCI/IHyC, APKTAHI'CHC H apKKOTAHI'CHC,

BBIITOJIHATH TOXKACCTBCHHBIC Hp€06pa30BaHI/I$I TPUT'OHOMETPUYCCKHX BBIpa)KeHHﬁ.

BblnyCKHMK ROYHUm 603MOINCHOCMDb.

BBINIOJIHATH MHOTOILIArOBBIC TPE0OPa30BaHMUsI BEIPAXKCHUIA, IPUMEHS T IIUPOKUiT HAOOP CII0-
co0OB U IPUEMOB;

MIPUMEHSITH TOXK/JIECTBEHHbIE IPE0OPA30BaHUs BEIPAKEHUM ISl pEIICHUs 3a]1a4 U3 Pa3Iu4HbIX
paszenoB Kypca.

YpaBHeHus U HepaBeHCTBA:
Buinyckuux nayuumes:

peuaTh UppaltuOHAJIbHBIC, TODPUTOHOMETPHUYCCKHUC, ITOKA3ATCIIbHBIC U J'IOl"apI/I(l)MI/ILIeCKI/Ie YpaB-
HCHHUA, HCPABCHCTBA U UX CUCTEMEIL,

peuaTtb anre6pa1/mecxne YpaBHCHHA HA MHOKCCTBC KOMIIJICKCHBIX YUCCIT;

IIOHUMATb YPAaBHCHUC KaK BamHefme}o MaTE€MaTUYCCKYIO MOJCIb JJI1 OIMMCAHUS U U3YUCHUA
paSHOO6p8.3HBIX PCAIbHBIX CHTyaHHﬁ, peuiaTh TECKCTOBBLIC 3aJa1U aHFe6paI/I‘IeCKI/IM METOAO0OM,
MIPUMCHATH Fpa(l)I/I‘ICCKI/Ie IpEACTABJICHUA OJId UCCIICIOBAHUSA ypaBHCHHfI.

Bbll’lyCKHuK noiyuyum 603MOHCHOCMb.!

OBJIAJIETh IPUEMAMH PELICHUS YPABHEHU, HEPABEHCTB U CUCTEM YPaBHEHUI; IPUMEHSTH all-
napat ypaBHEHUH JJIs peleHus pa3HOOOpa3HbIX 3a7ad U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB,
MIPaKTHUKU;

MPUMEHSATH rpaduuecKkre MpeACTaBICHUs A HCCIeI0OBaHUs yPaBHEHUH, HEPABEHCTB, CUCT
YPaBHEHUH, COIEPKAIINX ITAPAMETPBHI.

DyHKIUH:
Buvinycknux nayuumces:

MMOHUMATP U UCTIOJB30BaTh (YHKIIMOHAIBHBIC TIOHATHUS, S3bIK (TEPMUHBI, CAMBOJMICCKUE 000-
3HAUYEHUS);

BBITIONHSATH MOCTPOEHUS TPadUKOB (DYHKITUH C TOMOIIBIO0 TEOMETPUUECKUX TTpeoOpa3oBaHUil;
BBHITIONHATH IOCTPOEHHUS I'padUKOB BHAA Y="/X , CTEIIEHHBIX, TPUTOHOMETPHUECKHX, 0OPATHBIX
TPUTOHOMETPUYECKHX, ITOKA3aTEeIbHBIX U JIOTAPUPMUICCKIX (DYHKITHH;

MMOHUMATh (DYHKITHIO KaK BAXKHEUIITYIO MAaTEMaTHICCKYIO MOJICIb JJIsT OTIMCAHUS TTPOIECCOB U
SIBIICHUN OKPY>KAIOIIIEro MUPA, TPUMEHSITh (DYHKIIMOHAIBHBIN S3BIK JIJIS1 OMTMCAHUS U UCCIE0-
BaHUS 3aBUCHMOCTEH MEKAY PU3NICCKUMU BETUINHAMH.

Bbll’lyCKHI/lK noyvyum 603MONCHOCMb.!



® TIPOBOJUTH UCCIICAOBAHUS CBSA3aHHBIEC C H3yYCHUEM CBOMCTB (DYHKIIUII, B TOM YHCIIE C UCIIOIb-
30BaHHEM KOMIIbIOTEPA;
® UCMOJb30BaTh (YHKUMOHAIbHbIE IPEICTABICHHS U CBOMCTBA (DYHKIMI U1 peleHns 3a1ad 13
Pa3NUYHBIX PA3/IEIOB MATEMATHUKH.
DJIeMEeHThI MATEMaTH4YeCKOI0 AHAIN3A:
Buinycknux nayuumcs:
® [IOHMMAaTh TEPMUHOJIOTHIO U CHMBOJIMKY, CBA3aHHYIO C IOHSATHUSIMH ITPOU3BOIHOM;
e pemiaTth HEPABEHCTBA METOJIOM MHTEPBAJIOB,
®  BBIYUCIATH IPOU3BOAHYIO (QYHKIMY;
® UCMOJIb30BaTh MPOU3BOJHYIO JUIs TOCTPOEHUS rpaduKOB GYHKLNHU U UCCIIEAOBAHUS (DYHKIIMH;
® [IOHUMAaTh F€OMETPUYECKUIN CMBICI IPOU3BOJIHOM;
Buinycknux nonyuum 603mooicHocmy:
e cdopmMHpOBaTh NPEACTABICHUE O Tpeaese (PyHKIUHN B TOUKE;
e cdopMHpOBATH NPEICTABICHUE O IPUMEHEHUN T€OMETPUYECKOTO CMBICIIA TIPOU3BOTHON B
Kypce MaTeMaTHKH B CMEKHBIX JTUCLMITIMHAX;
DJIeMEeHTbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATHCTUKM:
Buinycknux nayuumcs:
e peuiaTh KOMOMHATOPHBIE 33/]a4l Ha HAX0XKJICHUE KOJINYECTBA OOBbEKTOB MM KOMOMHALIUH;
e npuMeHATH popmyny 6mHOMa HeloTOHA 17151 peoOpa3oBaHMsI BEIPAKECHUH;
®  UCMOJB30BAaTh METOJ MAaTEMaTHUECKOW MHAYKIMH JUIS JOKA3aTeIbCTBA TEOPEM H PEIICHHS 3a-
nad;
® UCMOJb30BaTh CIIOCOOBI MPEACTABIECHUS M aHAJIN3a CTATUCTUYECKUX JAHHBIX;
®  BBINOJIHATH ONEPALMH HA/l COOBITUAMU U BEPOSTHOCTSIMH.
Buinycknux nonyuum 603mooicnocma:
® HAYYHTCS CIIEHUAIBHBIM IPUEMaM peleHHsi KOMOMHATOPHBIX 3a71ad;
®  XapaKTepU30BATh MPOIIECCHI U SIBICHUS, UMEIOIINE BEPOSITHOCTHBINA XapaKkTep.
I'eomerpus
B pe3ynbraTe n3ydyeHus reOMeTpUHN BBITYCKHUK HAYYHTCS:
e PacTO3HaBaTh HA YEPTEKaX U MOIEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIE 00b-
eKTBI C UX OIHMCAHUSAMH, U300paKEHUSIMHU;
e ONTUCHIBATh B3aMMHOE PACIIOJIOKEHHE TMPSAMBIX M TUIOCKOCTEH B TPOCTPAHCTBE, ApTYMEHTHPOBAThH
CBOU CYXJIEHUS 00 3TOM PaCIOJIO0KEHUH;
 AHAJM3UPOBATDH B MPOCTEHIIINX CIyYasx B3aUMHOE PACIIONI0KEHHE 0OBEKTOB B TPOCTPAHCTBE;
e 1300paXkaTb OCHOBHBIE MHOTOTPAHHUKHU M KPYTJIbIE TEJIA, BHIIOIHATD YEPTEXKH 110 YCIOBHIM 3a]a4;
e CTPOUTH MPOCTEHIITNE CeUEeHUS KyOa, MPU3MBI, TMPAMUJIB;
. pemaTh TIAaHUMETPHUYECKUE U MPOCTEHIINE CTEPEOMETPHUECKUE 3a/1a4l Ha HAXOXKICHUE TeOMeTpHYe-
CKUX BEIMYMH (IJIUH, YIIIOB, MJIOLIAeH, 00BeMOB);
e ICTIOJIB30BATh MIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4 TUTAHUMETPHUECKUE (PaKThl K METOIBI;
e IPOBOJMTH J0KA3aTEIIbHBIE PACCYXKIEHUS B XOJI€ pEILICHHs 3a/1au.
BEITYyCKHUK MOJYYHT BO3MOKHOCTh:
e OnepupoBaTh MOHIATHSMH: TOYKA, IPSMasi, IJIOCKOCTh B IPOCTPAHCTBE, MaPaJUICITHHOCTh U TIEPIICH-
IUKYJSIPHOCTB TIPSIMBIX H TUIOCKOCTEH;
® TIPUMEHSATH JUIS PEUICHUS 337a4 reOMeTpuIecKre (aKThl, €CIIH YCIOBHS TPUMEHEHHS 33/JaHbI B SIB-
HOM (opMme;
e pemaTh 33aJja4d Ha HAXOXKJCHHE TeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM WK alropuTMam;
e jenaTh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB 0OBEMHBIX (DUTYp, B TOM YHUCIIE PUCOBAThH BU]L
CBEpXY, COOKY, CTPOUTH CEYCHHUSI MHOTOTPAaHHHUKOB;
® U3BIEKaTh, UHTEPIPETHPOBATH M NIPEOOPA30BBIBATH HH)OPMAIIHIO O TEOMETPUIECKUX (PHUTYpaXx,
MIPEJICTaBICHHYIO Ha YepTexkKax;
® [IPUMEHSTHh reOMEeTpUYecKre (aKThl JJs peIIeHHs 3a/1a4, B TOM YHUCIIe MPEATNOIAraloniX HECKOIbKO
II1arOB PEIICHHUS;
® OIHKCHIBATH B3aUMHOE PACTIOJIOKECHUE TIPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
e (opMyIHpPOBATh CBOWCTBA U MPU3HAKH DUTYD;
® JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPKACHUS;



BJIAJIETh CTAaHIAPTHOM Kiaccu(uKanueil MpoCTpaHCTBEHHBIX GUryp (MUpaMUIbI, IPU3MBI, apasuie-
JICTIUATIC TB ),

HaXOJUTh 0OBEMBI | IIIOMIAIH TOBEPXHOCTEH T€OMETPUUYCCKUX TEJ C MPUMEHEHHEM (DOPMYIT,
BBIYHCIISATH PACCTOSIHHS M YTJIBI B IPOCTPAHCTBE.



2. Conep:xaHue yueOHOTO TpeaMeTa

AJIreOpa ¥ Ha4aJ1a MATEMAaTHYECKOr0 AaHAJIN3a

Yucnoevie pynkyuu

Omnpenenenne GpyHKINHU, CLIOCOOBI €€ 3a1anusi, cBoicTBa GyHKIMA. OOpaTHas QyHKIIHS.

Tpuzonomempuueckue Qynkyuu

UucnoBass OKpYKHOCTb. [[nMHA Jyrm eIMHUYHON OKpPYKHOCTH. YwMcCiioBasg OKPYXKHOCTb Ha
KOOpAMHATHON mmiockocTu. CHHYC M KOocuHyC. TaHreHC W KOTaHTeHC. TpHUroHomMeTpuueckue (QyHKIUU
YHCIIOBOTO aprymeHTta. TpuroHomerpuyeckue (QyHKIHMU YIIOBOTO aprymeHTta. DopMylibl NPUBEACHHUS.
®ynkuus Y = Sin X, ee cBoicTBa U rpapuk. OyHKIMs y = COS X, ee cBoWcTBa U rpaduk. [lepuoauuHocTs
byuknuii Y = Sin X, y = c0S X. IToctpoenne rpaduxa dpyukmmii y = mf(X) u y = f(kX) mo m3BectHOMy
rpaduky pynkuun y = f(X). @ynkuun y = tg X u y = Ctg X, ux cBoiicTBa U rpaduku.

Tpuzonomempuueckue ypagrnenus

IlepBble mpeAcTaBlieHUs O PEUIEHMM TPUTOHOMETPUYECKUX YypaBHEHUH. ApkkocuHyc. Pemienue
ypaBHeHus COS t = a. Apkcunyc. Pemienne ypaBHeHus Sin t = a. ApKTaHreHC W apKKOTaHTEHC. Perienue
ypaBHeHul tg X = a, Ctg X = a.

[Ipocreiiiine TpUrOHOMETPUYECKUE YypaBHEHUsA. JIBa MeToja pelIeHHUsT TPUTOHOMETPUUYECKUX
YpaBHEHUH: BBEJCHHME HOBOW IEPEMEHHOW M  pa3jio)KeHHEe Ha  MHOXuTenan. OpHOpOoJHbIE
TPUTOHOMETPUYECKUE YPABHEHMUS.

Ilpeoopazosanue mpuzonomempuueckux evipar3cenuil

CHuHyC U KOCHMHYC CyMMBbl M Pa3HOCTH apryMeHToB. Dopmyibl ABOMHOro aprymenta. ®opmyiibl
NOHMXeHus1 creneHu. IIpeoOpa3oBaHue CyMM TpPUTOHOMETPUYECKHX (YHKIMH B IPOU3BEICHHUE.
[Ipeobpa3oBanre MpoOU3BeIEHUN TPUTOHOMETPUYECKUX (PYHKIUN B CYyMMBI.

Ilpouszeoonan

Omnpenenenre 4YHCIOBOW MOCIEAOBATEIBHOCTH U cmocoObl e€ 3amanHus. CBOICTBAa YHCIOBBIX
IIOCJIEI0BATEIbHOCTEM.

Onpenenenue mnpenena MOCIEIOBATENbHOCTH. (CBOICTBA CXOMASIIMXCSA IOCIEA0BATEIBHOCTEH.
Brruucnenne npenenos nocnegoatesnbHocTeld. Cymma 0€CKOHEUHON T€OMETPUUYECKON TPOTrPECCHH.

IIpenen ¢ynxnuun Ha OeckoHeuHocTH. Ilpenen ¢yHkumm B Touke. [IpupamieHue aprymexra.
[Ipupamenue GyHKIUN.

3azauyu, NpUBOIALINE K MOHATUIO POU3BOAHON. Onpeenenne Npou3BOAHON. AJITOPUTM OTBICKAHMUS
npousBogHON. Popmynbl nuddepenuupoBanus. Ilpasuna auddepenuuposanus. Juddepenunponanue
byukipn Y = f(kx+m).

VYpaBHeHHe KacaTenbHON K IpaduKy QYHKIMH. AJITOPUTM COCTaBJICHMS YpaBHEHMs KacaTelIbHOU K
rpaduky pyakmuu y = f(X).

[Ipumenenne mpoU3BOJHOM [UIsl HcciaenoBaHUus (YHKIUNA Ha MOHOTOHHOCTh U JIKCTPEMYMBI.
[Toctpoenue rpapukoB ¢pyHkuuit. [IpumeHeHne npou3BoHON AJIs OTICKAHHSI HAUOOIBIINX U HAMMEHBIINX
3HAYECHHUN BEJIMYMH.

Oboowarouiee noemopenue.

I'eomerpus

Beseoenue

[Ipenmer crepeomeTpun. AKCMOMBI cTepeomMeTpun. HekoTopbie cecTBUS U3 aKCHOM.

Ilapannenvnocms npamslx u naockocmeii

[TapanmnenbHOCTh MPSMBIX, NPSIMOW U IJIOCKOCTH. B3anMHOEe pacnonokeHue [BYyX MpsSMBIX B
IIPOCTPAHCTBE. YTOJI MEXAY ABYMs npsimbIMu. [lapamiensHocTh miockocteil. TeTpasap u napasuienenunen.

Ilepnenoukynaprnocms npamsix u naocKocmeil

[lepneHIUKyYISpHOCTD MPSIMON M IJIOCKOCTH. [lepneHIuKynsap U HaKJIOHHBIE. YTOI MEXAY NpsAMOM 1
IJIOCKOCTBIO. [IByrpanHbIil yroi. [lepneHaukynsipHOCTh IOCKOCTEN. TpexrpanHslil yron. MHOrorpaHHsli
yTOJL

Mmuozocpannuxu

ITonstue MHororpannuka. Ilpusma. Ilupamuna. I1paBuibHbIE MHOTOIPaHHUKH.

Iloemopenue. Pewienue 3aoau.



HUcnoan3zoBanue CO

MBOY T'opoackast rumuasus npu peanuzanun OOIT o0miero 00pa3oBaHus HCIIONB3YIOT AIEKTPOHHBIE
cpencTBa 00ydeHHUs Ha ypokax rnpu cobmonennn yctanoBineHHbIX CIT 2.4.3648-20 TpeboBanmii:

OOm1ast MPOIOIKUTEIBHOCTh MCIIOIB30BAHUS AJIEKTPOHHBIX CpeACTB 00ydeHus Ha ypoke (m. 2.10.2): mus
WHTEPAKTUBHOW JOCKH -mis jnerer crapuie 10 mer — 30 MuHyT; 11 KOMITbIOTEpa (HOYTOYKa, TUTaHIIETa)-
g neteit 5-9 knaccoB — 30munyT, 10-11 kiaccos- 35 MUHYT.

[Ipu ucnonszoBanuu DCO ¢ nmeMoHcTparueil o0ydarmux (UILMOB, MPOTPAMM HIJIM WHON HH(POpPMAIIHUH,
MPEeyCMATPUBAIONIUX €€ (PUKCAIUIO B TETPAISIX BOCIUTAHHUKAMU U O0YJAOIIMMHUCS, TPOIOJKUTEILHOCTD
HETIPEPHIBHOTO HUCIIOJIB30BaHMS dKpaHa HE JOJDKHA MPEBBIMIATh IS AeTei 5-9x kiaccoB -15 munyt, 10-11
ksacco 20 MuHyT. (1. 2.10.2)

C uenpio mpodUIAKTUKA HapyUICHHs 3peHHs] 0053aTeNbHO MPOBOAUTHCS TUMHACTHKA JI IJa3 MpU
MCIOJIb30BAHUHU JJICKTPOHHBIX CPEJCTB OOyUEHUsS- HA YPOKE W TMEPEeMEHEe, a TakKe MPH HCIOIh30BAHUH
KHIDKHBIX Y4eOHBIX U3/IaHUN — BO BpeMsl epeMeH Mpu ydactuu negarora (mm. 2.10.2, 2.10.3)



3. TemaTuyeckoe MJIAHUPOBAHHUE

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Ha3zBaHue TeMBbI | KoaudecTBO 4acoB

Beoonoe nosmopenue (2 uaca)

-

PanmonanpHble HEPABEHCTBA U UX CUCTEMBI (IOBTOPEHHUE).

[

CraproBas pabora.

Inasa 1. @ynkyuu u epaguxu (8 uacos)

[onsarue Gynkiuu. CBoHCTBa QYHKITHIA.

[Tpsimasi, runep6oiia, mapabosia U OKPYKHOCTb.

HenpepbIBHOCTh 1 MOHOTOHHOCTD (DYHKITUH.

NIN[INN

KBanpatuunas u npoOHo-nuHeitHas pynkuun. [IpeobpazoBanue rpadukos.

Inasa 2. Cmenenu u koprnu. (12 uacos)

CrenenHas QyHKIMs Y = X" IpU HATYPaIBHOM N.

IloHsATHE KOpHS N-OM CTENEHHN.

CpolicTBa apu(pMEeTHUYECKUX KOPHEH.

NN~ >

CreneHp ¢ palMOHAIbHBIM [T0OKA3aTEIEM.

I'nasa 3. [lokazamenvhole u nocapugpmuuecxas pynuxyus. (12 uacos)

N

Oyukius y = a*.

SN

[TonsiTue norapudma.

CBoiicTBa sorapu@moB. 4

Inasa 4. Tpueonomempuueckue gynkyuu u ux ceoticmea (17 uacos)

w

VYroiu noBopora. Paguannas mMepa yria. Uucnosas OKpyXKHOCTh HAa KOOpJUHAT-
HOM IJIOCKOCTH.

KonTposbHas pabora Nel no teme «HucnoBas OKpyKHOCTbY.

Cunyc u KocuHyc. TaHreHC ¥ KOTaHI'€HC.

ITpocreiimne TpuroHoMeTpuyeckue ypaBHeHus. @opMyIibl IpuBEaEHUS.

RININ(F-

KonTpomasnas padora Ne2 no teme «Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO
apryMeHTay.

DyHKIMS Y = sin X, Y = COS X €€ CBOWCTBA U rpaduK.

IMepuoauyHOCTh GYHKIMNA Y = SIN X, Y = COS X.

IIpeoOpa3oBanus rpaKOB TPUTOHOMETPUUECKUX (DYHKITHIA.

DyHKIMM Y = tg X, y = Clg X, UX CBOWCTBA U rpapuKu.

RININFN

KonrtposabHas pabora Ne3 o treme «Tpuronomerpudeckue GyHKIHN.

I'nasa 5. Tpueonomempuueckue ypasnenust (10 uacos)

APKKOCHHYC M pellICHHE YpaBHEeHUs cos t=amnsSint=a.

ApKTaHI'eHC U apKKOoTaHreHc. PemeHne ypaBHeHui tg x = a, Clg X = a.

TpUroHoMETpUYECKUE YPABHEHMSL.

SN ENI RN

KontposnbHas padota Ne4 o reme «TpuroHoMeTprudeckue ypaBHEHHUSD.

Inasa 6. Ilpeobpazosanue mpuconomempuueckux evipasicenutl (15 uacos)

CHHYC ¥ KOCHHYC CYMMBI B Pa3HOCTH apTyMEHTOB.

Tanrenc CYMMEI U PA3HOCTH apryMCHTOB.

DopMyIbl JBOMHOTO apryMeHTa.

ITpeobpazoBaHre CyMM TPUTOHOMETPHUECKUX (YHKIIMI B IPOU3BEACHHUS.

RPWWIN|&

KonTtponbhas padora Ne5 no reme «IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbI-
paXeHUW.

N

IIpeoOpazoBanue Npou3BeIeHHI TPUTOHOMETPUYECKUX (PYHKIUH B CYMMBI.

Inasa 7. Dnemenmor meopuu eepossmuocmeit u komounamopuxu (10 uac)

IToHsITHE O BEPOATHOCTH.

Brlunciaenue gucia BAapHUaHTOB.

®dopmyna buaoma HeroToHa.

RlWwlw|~

KontponbHast padora Neb 1o reme «1eMEeHThI TEOPUH BEPOSTHOCTEH U KOMOH-




Ha3sBanue TeMbl

KoaungecTBO 4acoB

HATOPUKH)

O6o6warowee nosmopenue (16 uacos)

Tpuronomerpudeckue GyHKIUU (TOBTOPEHHE).

TpuronomeTpruyeckue ypaBHEHUs (IIOBTOPEHNUE).

ITpon3BoHas (moBTOpEHUE).

[TpuMmeHeHne npou3BoJHON (IOBTOPEHHE).

Wroroast KOHTpOJIbHAS paboTa.

Pemenue 3a1a4 anredGpanyeckoro cojepkatus (IOBTOPEHNUE).

WkFRrWWww(w

I'EOMETPUA

Ha3sBanue TemMbl

Koan4yecTBO 4acoB

Beoonoe nosmopenue (4 uaca)

[ToBTOpEHME Kypca reoMeTpuu 9 kiacca. 4
Beeoenue (3 uaca)
ITpenmer crepeomeTpum. 1
AKCHOMBI CTEPEOMETPHUH. 1
Hexotopsie cneacTBuUs U3 aKCHOM. 1
Inasa 1. [apannenvrnocms npsamoix u niockocmeti (20 uacos)
[TapaymienpHOCTD NPSIMBIX, IPSIMOM U IIJIOCKOCTH. 3
Pewmenne 3anad no reme «llapamieabHOCTh IPSMOM U INIOCKOCTHY. 2
B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE. YTOJ MEKIY MPSIMBIMH. 2
Pemenue 3ana4 no teme «Yros Mexay npsMbIMU. 2
KonTposbHas padora Nel.l no reme «AKCHOMBI CTEPEOMETPUM. 1
[TapanienbHOCTh TIOCKOCTEM. 1
Pemenue 3agau no reme «llapamiesbHOCTh IIIOCKOCTEM. 1
3auet Nel o teme «llapasienpHble IIOCKOCTH. 1
Terpasap u nmapajienenumnen. 1
3ajaun Ha TOCTPOEHUE CEYCHUH TeTpadIpa U mapasuieenuIea. 4
Pemenue 3anau no teme «TeTpasap u napamienenumneny. 1
KonTposasnas padora Nel.2 o teme «IlapannenbHOCTh OPSIMBIX U IUIOCKOCTEW. 1
Inasa 2. [epnenouxynsaprocmo npsmoix u naockocmett (17 wacos)

[lepneH MKy PHOCTD NMPSMOMN U IIJIOCKOCTH. 3
Pemenue 3anay no teme «llepneHIuKyIspHOCTD NPSIMON U TNIOCKOCTHY. 2
[leprieHAUKYISp ¥ HAKJIOHHBIE. YTOJI MEXY NPSIMON M INTIOCKOCTBIO. 4
Pemenue 3ana4 no teme «Yron Mexay IpsiIMOM U INIOCKOCTBIO. ». 2
JByrpanHsii yrou. IlepneHauKyasspHOCTb INIOCKOCTEMN. 2
Pemenne 3amad no reme «T'pexrpaHHsblil yroja. MHOTOrpaHHbIN yroyn. 1
Pewenne 3anau o reme «/IByrpanssiii yroiu. I[leprieHIuKkyasspHOCTb 1
IIJIOCKOCTEN.

3auet Ne2 no teme «llepneHauKyIIpHOCTD NPSIMBIX U IIJIOCKOCTEN. 1
Kontponbnas padorta Ne2.1 no teme «llepneHauKynsipHOCTD MPSIMBIX U IJIOCKO- 1
CTEMN.

Inasa 3. Mnoeoepannuxu (14 yacos)

[Tonsatne MHOrorpannuka. Ilpusma. 2
Pemenue 3agau no reme «lIpuzmay. 1
[Tupamua. 2
Pemenue 3agau no reme «Ilupamuay. 2
[IpaBusibHBIE MHOTOIPAHHHUKH. 1
Pemenue 3anauy no teme «MHOTrOrpaHHUKN. 4
3ayeT Ne3 no teme «MHOTOTrpaHHUKN. 1
KonTtponpHas padora Ne3.1 mo reme «MHOTOTpaHHUKIY. 1
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Ha3sBanue TeMbl

Koaun4gecTBO 4acoB

Iosmopenue kypca ceomempuu 10 kracca (10 uacos)

Mmuororpanauku. TeTpasap u mapamienenurnes (MTOBTOPEHUE).

3ajaun Ha TOCTPOCHUE CEUCHUM.

Htorosast koHTpoJIbHAs paboTa.

Pemenue 3amad no kypcy reomerpuu 10 kiacca.

Wik Ww

Hroro: 170 u.
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