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Pabouas mporpamma y4eOHOTO mpenmeTa «Anredpa 1 Hayajga MaTeMaTHYeCKOTO aHAIHU3a»
(manee Pabouas mporpaMmMa) cocTaBjIeHa Ha OCHOBAaHUM CIIEAYIOIIUX HOPMAaTHBHO-IIPABOBBIX
IOKyMeHTOB: DeiepanbHOr0 TOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPETHETO
o0rmiero oOpa3oBaHus 10 MaTEMaTHKE, YTBEPKISHHOTO Mprka3oM MunoOpasoBanus Poccun ot
5.03.2004 r. Ne 1089, oOpa3zoBarenbHON IpOrpaMMbl ¢ y4eToM Ipukaza MunoOpHayku Poccun
ot 31.12.2015 Nel577 «O BHeceHUM U3MEHEHH B (eliepanbHbIil roCy1apCTBEHHBIN
00pa3oBaTeNbHBINA CTAHIAPT CPETHETO 00IIEro 00pa3oBaHus, YTBEpKICHHBI 00pa30BaHus U
Hayku Poccuiickoit ®enepaunu ot 17 nexadps 2010 r. Ne 1897», npumMepHOii 1 aBTOPCKOI
nporpaMmMbl AnreOpa v Hayasia Mmatemaruueckoro ananusa 10-11 kmaccest ( aBT.- coct. MU
3yb0apesa, A.I', MopakoBu4. — 2-¢ U3]1., HCTIp. u J01L.. — M.: MHeMo3uHa, 201 1rom).

[IporpamMmma cooTBeTCTBYeT yueOHHMKY «AjnreOpa M Hayajla MareMaTtudyeckoro aHammza» A. I
MopakoBuy st 0011€00pa30BaTEIbHBIX YUPEIKICHUN — M. Mmuemo3suna, 2004-2010 rr./ un
obecrieueHa y4yeOHO-METOJIMYECKUM KOMIUIEKTOM «AJredpa W Havajla MaTeMaTUYeCKOro aHanu3a»
A.I', MopakoBu4. (M.: Muemo3una 2013 r.). CoriacHo ACHCTBYIOIIEMY B IIKOJIE YI€OHOMY ILJIaHY
KaJCHJapHO-TEMaTHYECKHI TUIaH TIPeTyCMaTpUBAeT CIEAYIONIMA BapHaHT OpraHM3aldd Ipolecca
obyuenus: B 10 ximacce 6a30Boro ypoBHs mpesmnosaraetcsi o0ydenue B ooreme 102 gacoB (3 daca B
HEJIEINIO).

Ilinanupyemble pe3yabTaThbl 0CBOCHHMS Y4e€OHOI0 peaMeTa

Pesynbrater oOydenust npeactaBieHbl B TpeOOBaHMAX K YPOBHIO MOJATOTOBKH yUaITUXCSl.
JINYHOCTHBIE Pe3yJIbTAThI:

- BKJIFOYAIOIIIMX TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIMIMUXCSl K CAMOPA3BUTHIO, JTUYHOCTHOMY
CaMOOTIPEICIICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C 00IIIEe-UETIOBEYCCKUMHU 1IEHHOCTSIMU;
- chOpPMHUPOBAHHOCTh WX MOTHBAIIMH K OOYUEHHUIO U IeJICHANPABICHHON TT03HABATEILHON
JEATeIIbHOCTH, CUCTEMBI 3HAYMMBIX COITHATIBHBIX M MEKINIHOCTHBIX OTHOIICHUM, IICHHOCTHO -
CMBICJIOBBIX YCTaHOBOK;

- CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH )KM3HEHHBIC TIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIILHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEIILHOCTH;
- HaBBIKK COTPYIHHMYECTBA CO CBEPCTHUKAMHU, AETHMH MIIAJIIIIETO BO3PACTa, B3POCIIBIMU B
00pa3oBaTesIbHOM, OOIIECTBEHHO T0JIE3HOM, YUeOHO-UCCIIeI0BATEIbCKOM, MPOCKTHOM U IPYTrUX
BHUIAX JIEATCIIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKCHUH
BCEH JKU3HU,

MertanpeaMeTHble pe3yJabTaThl:

- BKJIIOYAIOIUX OCBOEHHBIE 00YYaIOUIMMHUCS MEKIIPEIMETHBIEC IOHATUS U YHUBEPCAIbHbIE
yueOHble JIelcTBUS (peryIsITUBHbIC, T03HABATEIbHbIE, KOMMYHUKATUBHBIE);

- CaMOCTOSATENIBHOCTh B INIAHUPOBAHUYU U OCYILECTBIEHUH YUE€OHOH e TeIbHOCTH U
OpraHu3aluy y4eOHOTO COTPYJHUUYECTBA C MeJaroraMu U CBEPCTHUKAMU;

- CIIOCOOHOCTh K OCTPOCHUIO MHANBUYaJIbHOM 00pa30BaTeIbHONM TPAeKTOPUH, BiIaJICHUE
HaBBIKAMU y4eOHO-HCCIIE0BATENIBbCKOM, MTPOEKTHON U COLIMANIBHOM NesITeIbHOCTH;

- YMEHHME CaMOCTOSATEIBHO ONPEAEIIAT LENH JESITEIbHOCTH U COCTABIIATH IUIAHbI IEATENBHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTS;

- BBIOMpATh yCHEIIHbIe CTPATETUH B PA3INYHbIX CUTYALIUsX;

- YMEHHUE NMPOJTYKTUBHO OOIIATHCS M B3aUMOJICMCTBOBATh B IPOIIECCE COBMECTHOM
JEATeNbHOCTH, YUUTHIBATh MO3UIIUU APYTUX YUACTHUKOB JIEATEILHOCTH, 3PPEKTUBHO
pasperiatb KOHQIUKTHI;

- BJIQJICHUE HAaBbIKaMH MTO3HABATEIBbHOM, y4eOHO-HUCCIIe0BATENBCKON U IPOSKTHOM
JeATeIbHOCTH, HaBBIKaMU pa3pelieHus mpooiem;



- COCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSTEIILHOMY TIOMCKY METOIOB PEIICHHS IPAKTHYCCKUX
3aa4, MIPUMCHCHUIO PA3JIMIHBIX MCTOJOB IMO3HAHUSA;

- TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIIbHOW MH(DOPMAIIMOHHO- ITO3HABATEIHHON
JEeATeIbHOCTH, BKIIIOUas yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(OPMAIIHH,
KPUTHYECKH OIICHUBATh M HHTEPIPETHPOBATH HHPOPMALIUIO, ITOJTyYaeMYyI0 U3 Pa3IHIHbIX
HCTOYHHKOB,

- YMEHHE HCII0JIb30BaTh CPEICTBA HHDOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTUH
(manee — UKT) B perieHMH KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U OPraHU3allMOHHBIX 33]1a4 C
coOIII0IeHNEM TPeOOBaHHUI SIPrOHOMUKH, TEXHUKH O€301TaCHOCTH,

TUTHEHBI, PECYpCOCOEPEKEHUS], TPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMALIMOHHOM
0€30IMacHOCTH;

IIpenmeTHble pe3yabTaThl:

-BKJIIOYAIOIINX OCBOEHHBIE 00YUYaIOLUIUMUCS B X0OJI€ U3YYEHUs yUeOHOTO MpeaMETa YMEHNUS,
BU/JIBI JIEATEIILHOCTH 110 MOJIY4YEHHUIO HOBOTO 3HAaHUS B paMKax y4eOHOTO IpeIMeTa, ero
peoOpa30BaHMIO U MPUMEHEHHUIO B YUEOHBIX, YI€OHO-TIPOEKTHBIX M COL[UAIbHO-TIPOEKTHBIX
CUTYaIUsIX;

- opMUpOBaHUE MAaTEMAaTUYECKOTO THUIIA MBILIUICHHUS, BJIa/IEHUE T€OMETPUUYECKOM
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHUSIMU, METOJIaMU U TIpUEMaMU;

- cOpMUPOBAHHOCTD MPEJICTABICHUI O MaTeMaTHKeE, O CII0COOax ONMUCaHus Ha
MaTeMaTHYECKOM SI3bIKE SIBJIEHUH peanbHOr0 MUPA;

- cOpMHUPOBAHHOCTh MPECTABICHUN O MATEMAaTUUYECKUX OHITUSX, KaK O BaXKHEHIIINX
MaTeMaTHYECKUX MO/JIENSIX, TO3BOJISIOUIUX OMKUCHIBATh U U3y4aTh pa3HbIe MPOIIECCHI U SIBIICHUS;
ITOHMMAaHKUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MMOCTPOCHHSI MaTEMaTUYECKUX TEOPH;

- BJIaJICHUE METOJaMH JJOKA3aTEJIbCTB U AITOPUTMOB PEILICHUS;

- YMEHHME UX IIPUMEHSATD, IIPOBOIUTH AOKA3aTEIbHBIC PACCYKICHHUS B XOJIC PEIICHUS 3a/1a4;

3HATH/TIOHUMATBH'
3HAYEHME MATEMATHYEeCKOH HAyKH Ul PeIICHUs 3a1ad, BO3HHKAIOIMX B TEOPHH M HPAKTUKE;
LIAPOTY U B TO € BPEMsl OrPAHHUYCHHOCTh HPHUMEHEHHS MAaTEMAaTHYECKUX METOIOB K aHAIM3Y H
HICCIIEIOBAHHIO TIPOLIECCOB U SIBJICHMUIA B IIPHPOJIC U OOIIECTRE;

3HAUYCHHUC IIPAKTUKU KW BOIIPOCOB, BO3HUKAIOIIHUX B caMOM MaTeMaTHKe JIIA (bOpMHpOBaHI/IH n
Pa3sBUTUA MaTeMaTH4YeCKOM HAYyKHu, HCTOPULIO Pa3BUTHA IIOHATHA qucJia, CO31aHuA
MaTEMaTH4YC€CKOTI'O aHaIn3a, BOSHUKHOBCHUA U PAa3BUTHUA T'COMCTPHU,

YHI/IBepC&]'IBHHﬁ XapaKkTep 3aKOHOB JIOTMKKW MAaTEMaTHYCCKUX paCCY)KI[eHI/If/'I, HUX IPUMEHUMOCTDH BO
BCEX 00/1aCTIX YEJIOBEUECKOH JCATCIIBHOCTH,

BEPOSATHOCTHBIN XapaKTep Pa3IMYHbIX MPOLIECCOB OKPYKAIOLIET0 MUPA;
ymembp:

— BBIIIOJIHATH apI/I(I)MCTI/I‘{eCKI/IC HeﬁCTBHH, COoUucCTast YCTHBIC U IIMCBMCHHBLIC IIPUCMBI,
INPUMCHCHUC BbIYHCIUTCIBbHBIX YCTpOﬁCTB; HaXOIUuTb 3HAYCHHUA KOPHA HaTypaHBHOﬁ CTCIICHH,
CTCIICHU C paluOHAJIBHBIM  IIOKAa3aTCJICM, norapmpMa, HUCIIOJIB3YA  IIpHU HCO6XOI[I/IMOCTI/I
BBIYUCIIUTCIIBHBIC YCTPOﬁCTBa; IIOJIb30BAaThCS OLICHKOM U HpHKH,[[KOﬁ IIpU MPAKTUYCCKUX paCUCTaAX;

— MPOBOJIUTH MO U3BECTHBIM (pOopMysaM M MpaBuiIaM NMpeoOdpa3oBaHUsl OYKBEHHBIX BBIPAXKECHHH,
BKJTIOYAIOIIUX CTETIEHH, paJuKabl, JorapupmMbl U TPUTOHOMETpUYECKHE (DYHKIINY;

— BBIYHCIIATH 3HAYCHHSA UYHMCIOBBIX H 6yKBCHHBIX BBIpa)KCHI/II\/'I, OCYIICCTBJIAA HCO6XO,Z[I/IMLIC
IIOACTAaHOBKHU U Hp606p8.30BaHI/ISI;

HCIIOJIB30BAaTh HpI/I06peTCHHBIC 3HAHUA U YMCHUA B HpaKTquCKOﬁ JACATCIIBHOCTH U
MMOBCEIHEBHOM JKU3HU:



— JUIsl TIPAaKTHYECKUX PAcdyeToB Mo (Gopmynam, BKIOYass (OpPMYIbl, COJEpXKAallue CTENeHH,
panukanbl, JorapuMbl M TPUTOHOMETPHUYECKHE (DYHKIMM, HCHOJB3ysd MpH HEOOXOAUMOCTU
CIIPaBOYHbIC MaTE€pHUabl U IPOCTEUIINE BEIYUCIUTEIBHBIE YCTPONUCTBA,

ymemp:

— OIpCACIIATh 3HAUYCHUC q)yHKIII/II/I 10 3HAYCHUIO apryMCHTA IIPU PA3JIMIHBIX CHOCO6aX 3adaHuA
dynximu;

— CTPOUTH rpaMKu N3y4eHHBIX (PYHKINH;

— ONKCHIBaTh MO TpaQuKy M B MPOCTEHIINX CilydasX MO (opMmyie MOBEICHHE M CBOWCTBA
(GyHKIMM, HaX0IUTh N0 TpaduKy QYHKIMHA HauOOJbIINE U HAUMEHbIIINE 3HAYCHHUS,

— pelaTh ypaBHEHMsI, IPOCTEHUIIINE CUCTEMbl YPaBHEHHM, UCIIOJIb3Ysl CBOMCTBA QYHKUMNA U UX
rpaduKoB;

ucnojibzoeambs npuoﬂpemelmble 3HAHUA U YMeHnusx 6 npaxmuuecxoit oesmesibHOCMU U
NOBCECOHEBHOIL HCUZHU:

OMHCAHUS C TMOMOULIBI0 (YHKIMHA pPa3IMYHBIX 3aBHUCHUMOCTEH, MpeACTaBiIeHHs] UX TpadudeckH,
UMHTEpIIpEeTaly rpaduKoB;

Coneprxanue y4eOHOro npeamera
[ToBTopenue. «Dynkuun». Uncaosble Gynkuumn (64)

Ompenenenre M CrmocoObl 3amaHus 4uciaoBor ¢GyHKumm . OOmacTe ompeneneHus U 001acTh
3HaueHnit ¢yHkiuu. CpoiictBa Gynkumit. WMccnemoBanue ¢ynkmuii. YUrteHue rpaduka.
Ompenenenne u 3amanue oOpatHoi ¢yHKMu. IlocTpoenue rpadukoB mpsiMOM U OOpaTHOM
¢byakuuu. [ToBropenue. «DyHKIIUM

Tpuronomerpuuyeckue GyHkuuu (274)

YucioBass OKpYKHOCTb. JIIMHA JIyrd YHCIOBOH OKPYXKHOCTH. UYwWciIOBask OKPYKHOCTh Ha
KOOPIMHATHON TutockocTu. OrpenesieHHe CHHYca M KOCHHYCAa Ha CIWHHUYHOU OKPYKHOCTH.
OmpeneneHne TaHTeHCa M KOTaHTeHca. TpuroHoMeTpuyeckue (QYHKIIMH YHUCIOBOTO apryMeHTa.
VrpouieHue TPUTOHOMETPHUYCSCKUX BbIpakeHHi. TpuroHomerpuueckue (YHKIHH YTIIOBOTO
aprymenTa. Perienue mpsaMoyroibHbIX TPeyroabHUKOB. DopMyiibl ipuBeneHus. OyHKus Y=Sin X,
eé cBoiicTBa u rpaduk. OyHKIMS Y=COS X, €€ cBoiicTBa u rpaduk. Ileproanunocts GyHKIMH Y=SIiN
X, y=cos X. IToctpoenue rpaduka dpyukiuiit y=mf(X) u y=Ff(kx) mo ussecrHomy rpaduxy GyHKIHN
y=f(X). ®ynkuuu y=tg X u y=Ctg X, ux CBOWCTBa U rpadUKH.

Tpuronomerpunuyeckune ypasuenus (114)

OmnpeneneHne W BBIYMCIEHHE apKKocuHyca. Pemenue ypaBHeHus COS t=a. OmnpezneneHue u
BBIYUCIICHUE
apkcuHyca. PeriieHune ypaBHeHust Sin t=a. ApKTaHTe€HC M apKKOTaHreHC. PereHue ypaBHeHuil tg
X=a, ctg X=a. IIpocreimme TPUrOHOMETPUYECKUE ypaBHEHMs. Pa3nuyHble METOIBI pELICHUs
YPaBHEHUM.

OnHOpOoaHBIE TPUTOHOMETPUYECKUE YPAaBHEHUS.
IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BbIpaxkeHui (144)

CI/IHyC U KOCHMHYC CYMMBI U pa3HOCTU apTYMCHTOB. Tanrenc CYMMBLI U PA3HOCTH apryMCHTOB.



@opmynsl JBoiHOTO aprymenTta. IIpeoOpa3oBaHue CyMM TpPUTOHOMETPHUYECKMX (YHKIUI B
npoussenenue. [IpeobpazoBanne Npou3BeACHUI TPUTOHOMETPUYECKUX (PYHKIUI B CyMMBI.

IIpousBoanasn (354)

UYucnoBele MoOClENOBAaTeIbHOCTH U MX cBoiictBa. Ilpexmen mnocnenoBarenbHocTH. CymMma
OCeCKOHEYHOW TeomeTpudeckoil mporpeccuu. llpegen ¢ynkumm Ha OeckoneuHocth. [Ipemen
¢bynkuuu B Touke. [Ipupamenne aprymenta. [lpupamenne ¢yakmun. OnpeneneHue mporu3BOIHOM.
[IpousBonnas u rpadpux ¢ynkuuu. IlpousBoanHas u kacarenbHass. Dopmynbl JUid BBIYMCIECHUS
npou3BoAHbIX. [Ipon3BoaHas cinoxuoit ¢yHkuuu. [IpruMeHeHne MpOU3BOTHON [UIS MCCIEIOBAHUS
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI.

I'padux dynkuum, rpadpuk npousBoaHou. [IpumeHeHre TPOU3BOHOM TSl UCCIIEOBAHUS (DYHKIIHA.
[TocTpoenune rpadukoB Gpynkumii. 3agaun ¢ mapamerpom. ['paduyeckoe pelieHue.

ANropuT™M OTBICKaHHMsSI HAuOOJBIIEro M HAaWMEHBIIEr0 3HAYEHW HenpepbIBHON (YHKIMM Ha
OTpE3KE.

[IpumeHeHre TNPOU3BOMHON 11 OTHICKAHUS HAWMOOJBIIErO W HAaWMEHBIIEro 3HA4YEeHUH
HENpephIBHOW (QYHKIMU Ha NMPOMEXKYyTKe. TeKCTOBbIe U I€OMETpPUYECKHE 33Jayd Ha OTBICKAHUE
HauOOJBIINX U HAUMEHBIINX 3HaYeHUH BETUYHH.

O6o0maromee nopropenue (9 yacon)
Hroro 102 yaca

TEMATHYECCKOC INIAHUPOBAHHE.

HaumenoBanue tem K-Bo koHp.
IoBTopenue. «®@yHkuun».YucaoBbie GQyHKIUN. 6 yacoB 1
(6 yacoB). 27 1
Tpuronomerpudeckune Gpynkuuu (27 4)
11 1
Tpuronomerpudeckue ypasHenus (11 u)
14 2
IIpeodpa3oBanue TPUTOHOMETPHYECKHUX
BbIpa:keHui (14 4) 35 2
IIpousBoanas (35 yacos), 9 1

IloBTOpenue (9 yacos)

HUTroro 102 8







	Планируемые результаты освоения учебного предмета

