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ey u 3a1aun 00y4eHus mpeaAMeTy Ha 0230BOM YPOBHe:

¢ ¢dopmupoBaHue npeACTaBICHUN 00 HIEIX U METO/IaX MaTEMaTUKH; O MAaTEMaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLIECCOB
¢ OBJIaICHUEC YCTHLBIM U MMCbMCHHBIM MAaTCMAaTUYCCKUM SA3bIKOM, MATCMATUYCCKUMHA 3HAHUSAMU U YMCHUSIMU, HCO6XOI{I/IMBIMI/I IJI1 N3YYCHUA
IOKOJIbHBIX C€CTCCTBCHHO-HAYUYHBIX JUCHUIIINH, IJIA IPOAOJIKCHUA 06pa3013aHm{ 1 OCBOCHUA H36paHHOfI CIICHuaJbHOCTU Ha COBPEMCHHOM YPOBHC
® pa3BHUTHE JIOTUYECKOTO MBIIIJICHUS, aITOPUTMUYECKON KYIbTYPhI, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, Pa3BUTHE MATEMAaTHYECKOTO
MBIIUJICHHUS] U UHTYULIUH, TBOPYECKHUX CIIOCOOHOCTEM
¢ BOCHHMTaHHUE CPCACTBAMH MAaTCMATUKU KYJIbTYPhI JIUYHOCTH: 3HAKOMCTBO C HCTOpHCfI Pa3BUTHA MAaTCMAaTUKH, BBOHIOHHCﬁ MaTEMATUYCCKUX
uJe, TOHNMaHUe 3HAYUMOCTH MaTeMaTHUKH JIJIs1 OOIIIECTBEHHOTO IIporpecca
3agauu yueGHOTO mpeaMera
o COBCPUICHCTBOBAHUC TCXHUKHU BEIYHCIICHUN
®  pa3BHUTHE M COBEPIICHCTBOBAHUE TEXHUKH aNreOpandecKux MpeoOpa3oBaHyii, pEICHUs] ypaBHEHUH, HEPABEHCTB, CUCTEM
®  CHCTEMAaTH4ECKOE M3y4YEHHE CBOMCTB T€OMETPUYECKUX TEJI B IPOCTPAHCTBE, Pa3BUTHE IPOCTPAHCTBEHHBIX MIPEICTABICHUN yJaluXxcs,
OCBOEHHE CIIOCOO0B BBIUMCICHHSI MPAKTUYECKH BaXKHBIX TEOMETPHUECKUX BEIMYUH U JTATbHEHIIIee pa3BUTHE JJOTUYECKOTO MBIIUICHHS YIalTuXCs
° CUCTCMATHU3alUA U PACHIUPCHUEC CBCI[CHI/Iﬁ (6} q)YHKHI/IﬂX, COBCPHICHCTBOBAHUC rpaqmqecxnx YMCHHﬁ, 3HAKOMCTBO C OCHOBHbBIMHU UJCIMU
Y METOJaMH MaTeMaTHYECKOTO aHaIN3a B 00beMe, MO3BOJISIFOIIIEM MCCIIEIOBATh dJIeMEHTapHbIe (DYHKIIUU U peliaTh MPOCTEeHIne
reoMeTpuueckue, GU3NYECKue 1 Ipyrue NpuKIaJaHble 3a1a9u
° (bOPMI/IpOBaHI/Ie CIIOCOOHOCTH CTPOUTH U UCCIICIOBATH HpOCTefIIHHe MAaTEMaTUYCCKUE MOJICIN IIPpU PECIICHUHU ITPUKIIAJHBIX 3a7a4, 3aJa4
N3 CMCXHbBIX TUCITUIIIINH
OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

B xone u3yuenus MaTeMaTHKH B CTapIIei IIKOJIE ydalluecs MpoJoHKal0T OBIaIeHHe Pa3HOO0pa3HBIMU CIOCO0aMU AESITENFHOCTH, TPUOOPETAIOT
Y COBEPIIICHCTBYIOT OIIBIT:

* [IPOBEJCHUS JOKA3aTEIbHBIX PACCYKICHUM, TOTUYECKOTO 000CHOBAHUSI BBIBOJIOB, MCIIOJIb30BAHUS PA3TUYHBIX S3BIKOB MATEMATHKHU TSI
WJUTFOCTPAINH, HHTEPIIPETAIINH, apTyMEHTAITUU U I0Ka3aTeIhCTBA;

¥ pellleHus IMHUPOKOTro Kilacca 3aay U3 pa3IMuHbIX pa3/ieloB Kypca;

* [UIAHUPOBAHUS U OCYIIECTBICHUS aJITOPUTMUYECKOM JCSITEIIBHOCTH: BBITTOJTHEHHS M CAMOCTOSITEIILHOTO COCTABJICHHS AJITOPUTMHYECKIX
MpeANUCaHui U MHCTPYKIIMI Ha MAaTEMaTHYECKOM MaTepuaie; BHITIOJIHEHHS paCYETOB MPAKTHIECKOTO XapaKTepa;

* [IOCTPOCHHMS M MCCIICIOBAHUS MaTEeMAaTHUYECKUX MOJIEJICH JIJIsl OMMCAaHUs ¥ PEIIeHUs MPUKIIATHBIX 3a/1a4, 3a71a4 U3 CMEXHBIX JUCITUTUTMH U
pealIbHOM JKU3HH;, POBEPKH U OIIEHKH PE3YNIbTaTOB CBOEH pabOThI, COOTHECEHUS X C TIOCTABICHHOMN 3aaueid, C THYHBIM )KM3HEHHBIM OIBITOM;



* CaMOCTOSITENIbHON pabOThl C UCTOYHUKAMH WH(pOpMAIINU, aHaJIH3a, 0000IEeHNS U CHCTEMAaTU3alluH MTOJIyYeHHON MH(OpMAIK, HHTETPUPOBAHUS

€€ B JIUYHBIN OIBIT.

Tp660BaHI/IH K YPOBHIO MOATOTOBKH YYalIuXcCsi:

®opmupoBanue YY ]I

TpeﬁoBaHnﬂ K YPOBHIO MOATOTOBKH YYaluXxcCs

Pezynamuenvie  YYJ/I. — CcaMOCTOSTENBHO 0OHapydicugamo W
dbopMynmupoBaTh y4eOHYIO TPOOJIeMYy, ONPENENITh IeiNb Y4eOHOU
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA,

—  6bloguUecamb BEPCHH PEUICHHS] TPOOJIEMbI, OCO3HABATh (n
UHTEPIPETUPOBATh B clyyae HEOOXOIUMOCTHU) KOHEUYHBIA pE3yNbTarT,
BBIOMPATh CPENCTBA JOCTIDXKEHUS LENH M3 TPEIJIOKECHHBIX, a TaKKe
UCKATh UX CAMOCTOSITEIBHO;

— cocmaenamsy (MHAVBHIYaJIbHO WJIM B TpYINIe) IUIAH pPEHICHUS
po0JIeMbI (BBITTOTHEHUS TIPOCKTA);

— pabotasg 1o IJIaHy, c8epsAmb CBOM JIEUCTBUS C LEIbI0 WU, MpU
HEO0OXOIMMOCTH, HCIPABIATh OMMOKH CaMOCTOSITENLHO (B TOM YHCIE U
KOPPEKTUPOBAThH I1JIaH);

— B JMaNore ¢ YYUTEIEeM CO8epuleHCMB08ams
BBIPA0OTAaHHBIC KPUTEPHUH OICHKH.

Ilosnasamenvuvie YY/1:

—  aHaIu3uUpo8amv, CPAGHUBAMD,
(aKThI U SABICHUS;

— ocywecmensimes CpaBHEHHE U KiIacCU(UKAIMIO, CaMOCTOSITEIIbHO
BBIOMpAsi OCHOBAHMS U KPUTEPUU VISl YKA3aHHBIX JIOTHUECKUX OTMEPaIlnii;
CTPOUTH KJACCU(UKAIUIO MYTEM TUXOTOMUYECKOTO JIeIEeHUs (Ha OCHOBE
OTpULIAHUS );

— cmpoumb JIOTUYECKH OOOCHOBAaHHOE pACCY)KJIEHUE, BKIIIOYAIOIIEe
YCTaHOBJICHHE MTPUYUHHO-CIIEICTBEHHBIX CBA3EH;

— co30asame MaTeMaTHYECKHEe MOJIENH;

— COCTaBJIATh TE3UCHI, PA3IUYHBIC BUJBI MJIAHOB (IIPOCTHIX, CIOKHBIX U
T.11.). IIpeoOpa3zoBbiBaTh HHQOpPMAIMIO M3 OJHOTO BHJAAa B JApPYrou
(TabnuIy B TEKCT, AMarpamMMmy M Ip.);

— 8bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.

— yMemb onpeodenams BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHHIH,
MPOU3BOJINTh TIOMCK HWH(OPMAIINW, AaHAJIM3HPOBATH W OICHUBATH €&

CaMOCTOATCIBHO

Kraccuguyuposams u  0000wWamo

B pesynbpraTe u3ydeHuss MaTeMAaTUKK YYEHUK JIOJDKEH 3HATDH / IOHUMATh:

— 3HA4YeHME MATEMaTU4YeCKOW HayKM Ui pELIeHHs 3a1ad,
BO3HUKAIOIIMX B TEOPUM U IPAKTUKE; IIMPOTY M OrPaHUYCHHOCThb
IIPUMEHEHUsT MAaTEMaTU4YECKUX METOJOB K aHAIM3y U HCCIEHOBAHUIO
IPOLIECCOB U SIBJICHUH B PUPOJIE U OOLIECTBE;

— WA pacUIMpeHHsl YHCIOBBIX MHOXECTB Kak crocoda
IIOCTPOCHHUST HOBOTO MaTeMAaTHYECKOrO ammapara i PELICHHUs
IIPAKTHUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MaTEMAaTHUKU;

— 3Ha4YeHWEe WUJeH, MEeTOJOB U pEe3ylbTaTOB aiuredpbl U
MaTe€MaTH4eCcKoro aHalau3a JUisl IIOCTPOEHUS MOJENIEN peallbHbIX
IIPOLIECCOB U CUTYallU;

— YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTMKM MAaTEMAaTHYECKHUX
paccyKIeHUH, UX MPUMEHUMOCTb B Pa3JIUYHBIX OOJIACTIX YEIOBEUYECKON
JIeATEIbHOCTH;

— paznuuue TpeOOBaHUM, MPEIbBIAEMbIX K JOKa3aTebCTBAM B

MaTeMaTHKe, €CTECTBECHHBIX, COLIMAJIBHO-D)KOHOMUYECKHUX "
I'YMAaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;
— BEpOSTHOCTHBIM  XapakTep pa3JIMYHBIX IMPOLECCOB W

3aKOHOMEPHOCTEN OKPYKAIOLIEr0 MUpa.




JIOCTOBEPHOCT.

— TIOHUMAsI TTO3UITUIO JPYTOTO YEIIOBEKA, paA3iuyams B €r0 peYr: MHCHUE
(Touky 3peHHs), JOKa3aTelbCTBO (ApryMEHTHI), (DAKThI, THIOTE3BI,
aKCHOMBI, TeOpuu. [[JIst 7TOr0 CaMOCTOSITENILHO UCIOJBE30BATh Pa3IUNIHBIC
BUIBl  YTeHHUs (U3yyarolee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOVICKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy €030a6amb WCTOUYHUKH WH(GOpMAallMU pPa3HOrO THUMA U IS
pasHBIX ayaUTOPHUH, cOOM0aTh HHPOPMAIIMOHHYIO TUTHEHY W IMpaBUiIa
nH(pOpMaMOHHOM 0€30MMacHOCTH;

— YyMemb UCHONb306aMb KOMITBIOTEPHBIE W KOMMYHUKAIIMOHHBIC
TEXHOJIOTUM KaK MHCTPYMEHT MJisi JOCTH)KEHHUS CBOMX Ieleid. YMeTb
BEIOMpaTh  aJICKBaTHBIC 33Jay€ HMHCTPYMEHTAJBHBIE IPOrPaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxkamugnoie YY/I:

— CaMOCTOSITENIFHO Op2anu306vléams y4eOHOE B3aWMOJCUCTBHUE B
rpytie (onpeaensTh o0ue eiu, 10TOBApUBAThCS APYT C APYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb ApeyMeHmbl, TIOITBEPKIas
ux (hakramu;

— B IUCKYCCUU yMemb 8bl0GUH)Mb KOHTPAPTYMEHTHI,

— YUUTBCSI KPUMUYHO OMHOCUMbCA K CBOEMY MHEHUIO, C JOCTOUHCTBOM
npu3HAaéams OIMUOOYHOCTH CBOEr0 MHEHHUs (€CIM OHO TakOBO) U
KOPPEKTHPOBAThH €T0;

— MOHHUMasl TO3UIHNIO APYTOT0, pa3iuyams B €ro peuu: MHEHHE (TOUKY
3peHusi), J0Ka3aTelIbCTBO (apryMeHThl), (aKThl; TUIOTE3bl, AKCHOMBI,
TEOpHH;

— yMemb B3TISTHYTh Ha CHUTYAIMIO C WHOW MO3UIIH U 00208APUBAMbCS C
JIFOJTbMU WHBIX ITO3UITHH.

Conep:xanue

Yucnosbie pynknuu (9 4)

OcHoBHas HeIb Coaepixanue

— (hpopMHUpOBaHNe NIPeACTABJICHHUS TIOHATUS 00 Onpenenenue GyHKIUY, CIOCOOBI €€ 3a7jaHusl, cBoicTBa GpyHKIMi. O6paTHas QyHKIUS.




o0paTHO# (yHKITHH.

— (popMupoOBaHHE YMeHHS 331aBaTh (DYHKIIUIO
Pa3IMYHBIMH CIOCO0AMU; TIOCTPOCHNE (PYHKIIHH;
3agaHusg 00paTHON (HYHKIIHH.

—pa3BUTHe TBOPUYECKHUX CIIOCOOHOCTEH MpH pabdoTe ¢
oOpatHOU (yHKIHEH.

Tpuronomerpuuyeckue pynkuum (26 1)

— (hpopMHpOBaHHeE NPEACTABJICHHUS O YUCIOBOU
OKPYKHOCTH, O YUCJIOBOM OKPYKHOCTH Ha
KOOPJAMHATHOM IMIOCKOCTH;

— (popMupOBaHHE YMEHHMS HAXOJIUTh 3HAUCHUE
CHUHYCa, KOCUHYCAa, TAHI'€HCA U KOTaHIeHca Ha
YHUCJIOBOW OKPY’KHOCTH;

— OBJIa/ICHHE YMEHHeM IIPUMEHSATh
TPUTOHOMETpHYECKHE (DYHKIIMU YUCIIOBOTO apryMeHTa,
IIpH npeoOpa3oBaHUU TPUTOHOMETPUUECKUX
BBIPAKECHUI;

— OBJIa/ICHHE HABBIKAMM M YMEHUSIMH [TIOCTPOCHUS
rpadukoB QyHKIMH Y = SiN X, Y = COS X, Y = tg X,

y = ctg X;

— pa3BHTHE TBOPUECKUX CIOCOOHOCTEH B
noctpoenun rpadukoB Gpynkuuit y =m [ f(x), y = f(k
[1X), 3Has

y = f(x)

UYucnosas OKpyKHOCTb. [[lIMHa 1yru €IMHUYHON OKPYKHOCTH. UKMCII0Bast OKPYKHOCTb HA
KOOPAMHATHOH MocKocTU. CUHYC M KOCHHYC. TaHreHC U KOTaHreHe. TpUroHoMeTpuyecKue
(yHKIIHMU YMCIOBOTO apryMeHTa. TpuroHomerpuieckue GyHKIMU YrI0BOro aprymenta. @opmyis
npuseneHus. OyHKIMA y = sin X, ee cBoiicTBa U rpaduk. OyHKIMS y = COS X, €€ CBOUCTBA U
rpaduk. [lepuogmunocts GyHKIHMI y = sin X, y = cos X. [loctpoenne rpaduka Gpynkmumii y = mf(x)
n y = f(kx) nmo uzBectHoMy rpaduky Qynkuuu y = f(x). @yHkuuu y = tg X u y = ctg x, UX CBOICTBa
U rpaduKm.

Tpuronomerpunyeckne ypapuenus (10 4)

— (hpopMHUpOBaHUe NPEACTABJICHUI O pEIICHUN
TPUTOHOMETPUUECKHUX YPaBHEHUI HA YUCIIOBOU
OKPY>KHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHI€HCE U apKKOTaHI€HCE;

— OBJIA/ICHUE YMEHHMeM pellleHus
TPUTOHOMETPUYECKUX YPaBHEHUI METOAOM BBEJEHUS
HOBOH NIEPEMEHHOM, Pa3I0KEHHUSI HA MHOKHUTEIIH;
— (hpopMHpPOBaHNE YMEHHI PELLIEHUS OJHOPOIHBIX
TPUTOHOMETPUUECKHUX ypaBHEHUM;

— paclMpeHye U 00001eHHne CBEACHUI 0 BUIaX
TPUTOHOMETPUYECKHUX ypaBHEHUN

[IepBrie peacTaBieHUs O pELIEHUH TPUTOHOMETPUUECKUX ypaBHEHHUI. ApkKkocuHyc. Pemenue
ypaBHEHHUs cos ¢ '= a. ApkcuHyc. PelieHne ypaBHeHus sin ¢ = a. ApKTaHI'€HC U apKKOTaHI€HC.
Pemenne ypaBHenuit tg x = a, Ctg X = a. [Ipocreiimme TpuroHoMeTpru4eCKue ypaBHeHus. [[Ba
METO/a PELICHUS TPUTOHOMET-PUUYECKUX YPABHEHUN: BBEICHUE HOBOU IIEPEMEHHOM U PA3JI0KEHUE
Ha MHOXUTENHN. OTHOPOJHBIE TPUTOHOMETPUYECKHUE YPABHEHUS.




IIpeoOpa3oBanusi TPUTOHOMETPUYECKUX BbIpaskeHui (15 v)

— hpopMupoBaHue NpeacTaBIeHnii o popmymnax
CHHYCa, KOCHHYCa, TAHT'CHCA CYMMBI U Pa3HOCTH
aprymMenTa, opMyJibl TBOMHOTO apryMeHTa,
(OpMYITBI IOJIOBUHHOTO yTJa, (hOpMYJIbl HOHUKCHUS
CTCIICHH;

— OBJIaJleHHe YMeHUEeM IIPUMEHEHHE ITHX PopmyJ, a
Takke (POPMYIIbI MPEOOPA30BAHUS CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIIUH B IPOU3BEIICHHUE U
(dbopMyIbl mpeoOpa3zoBaHUs MPOU3BEICHUS
TPUTOHOMETPHUYECKUX (QYHKIUN B CYMMY;

— pacliMpeHue U 00001eHue CBEICHUM O
peoOpa30oBaHUU TPUTOHOMETPHUECKUX BBIPAXKEHUI C
MIPUMEHEHHEM Pa3IMYHBIX (OPMYIT

CHHYC 1 KOCUHYC CyMMBI U pa3HOCTH apryMeHTOB. @opMyJibl IBOMHOr0 aprymenTa. @opMyiibl
NOHMXeHus cteneHu. [Ipeobpa3zoBaHne CyMM TPUTOHOMETPHUECKUX (DYHKIMH B IPOU3BEIECHUE.
[IpeoOpa3oBanue NPoU3BEACHUI TPUTOHOMETPUIECKUX (PYHKIIUI B CyMMBI.

IpouszBoanas (31 v)

— (popMupoOBaHHE YMEHHMI IPUMEHEHHUS IPABUII
BBIUMCIICHUS TPOU3BOHBIX U BBIBOJIA (POPMYII
IIPOU3BOJIHBIX 3JIEMEHTAPHBIX (YHKIUII;

— (hpopMHPOBaHHE NPEACTABJICHHUSA O IOHIATUU
npeJiesa YUCIOBOM MOCIe0BaTeIbHOCTH U (QYHKIUY;
— OBJIaJleHHe YMEeHUEeM HCCIIe0OBaHU (PYHKIIUH C
MTOMOMIBIO TPOU3BOJHOMN, COCTABIISITh YPABHEHHUS
KacaTeJIbHOU K TpaguKy QyHKIHUU

Omnpenenenne YUCIOBOM MOCIEAOBATEIBHOCTH U CIIOCOOBI ee 3ananusi. CBOICTBA YMCIOBBIX
nocienosarenabHocTel. Onpezaenenue npeeiia nociaer0BaTebHOCTH. CBOMCTBA CXOMAIMX CA
nociiefoBareabHocTeN. Briuncienue npenaenos nocienaopareiabHoctell. Cymma 0€CKOHEUHON
reOMEeTPUUECKON ITpOorpeccuu.

Hrorosoe nosropenue (11 u)




TEMATHYECKOE INTAHUPOBAHMUE.

10 kaacce
Ne Tema KouunyecTBo
4acoB
1 Yucnoble QyHKINN 9
2 Tpuronomerpuueckue GyHKITUN 26
3 TpuroHomerpuyeckue ypaBHEHUs 10
4 [IpeoOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 15
5) [TpousBoHas 31
6 Hrororoe moBTopeHue 11

Hmozo:

102




