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PABOYAS
[IPOI' PAMMA

HanmenoBanue yueOHOro npeamera Anre0Opa u HavaJsla aHaJIu3a

YpoBeHb, CTyTlIeHb 00pa30BaHUs Cpennss mikona, 11 kmace

Cpok peanuzaiuu IporpaMmmbl 2015 — 2016 y4eOHbIit roA

CocraBieHa Ha OCHOBE [Iporpamma aj1st 06111€00pa30BATENHHBIX
YUPEKICHUMN: Anrebpa u Hayasia

MareMatudeckoro anaiansa. 10-11 kmaccsl. /
Coct. bypmuctpoBa T. A. — M.: IIpocsere-
Hue, 2010.

CocraButens: ABTOpCKasi mporpamma Mo airedpe u
HayajiaMm MaremaTtudeckoro ananuza / 11. A.
Anumos, F0. M. Konsrun, 0. B. Cunopos u
np. — M. : IIpocsemenue, 2010.

®.1.0. yuurens,
COCTaBHBUIETO
pabouyro mporpamMmy [ITopuukoBa Ceernana [TaBnoBHa



Yuyebnuk: Anrebpa u Hadana aHanu3za : yueo. g 10-11 k1. obmeoOpazoBaTenbHbIX yupexaenuii / L. A.
Amumos, FO. M. Komnsrun, 10. B. Cunopos u 1p. — 11-e uzn. — M : [Ipocsemnienue, 2013. — 464 c.

IIpoepamma cocmaeénena Ha ocnoge cieoyIouux OOKyMeHmos.

1. Crananapt cpennero (oaHOro) o0IIero 00pa3oBaHus M0 MATEMAaTHKE.

2. Tlporpamma 1isi 0011€00pa30BaTENbHBIX YUpeXIeHUN: Aurebpa ¥ Hayalla MaTEeMaTHYECKOIro aHalln3a.
10-11 xmaccer. / Coct. bBypmuctpoBa T. A. — M. : [Ipocsemenne, 2010.

3. IIporpamma 1o anredpe u HadajgaMm mMateMatudeckoro ananusa / I11. A. Anmumos, FO. M. Komsrus, 1O. B.
Cunopos u 1p. — M. : IIpocsemenue, 2010.

Pazpabotaina:
YUUTEIh MATEMaTUKU
[lTopuukoBa Ceernana IlaBioBHa

2015 — 2016 yueOHbIii roj



«CormacoBaHo» «CormacoBaHo» <<yTBep)KI[aIO »

3am. lupekropa no YBP Ha 3acepannu HIMO Hupexktop MOY
Biacosa T.H. ITporokomn Ne ITopuesa 1.B.
«_» 201 r.
«__» 201 r. «_» 201 1.

KAJIEHJAAPHO - TEMATHYECKOE IIVTAHUPOBAHUE
YPOKOB aJire0pbl
Knaccer: 11;
Vuutens: lopuukoBa Ceetiiana [1aBnoBHa
KommuectBo yacos Ha rox 102, B Hexenro 3;
[1maHOBBIX KOHTPOJIBHBIX YPOKOB: 6;

PazButne peuun ;

3aueToB ;

TectoB ;

A,I[MI/IHI/ICTpaTI/IBHLIX KOHTPOJIBHBIX YPOKOB 5

[InaHupoBaHMe COCTABIEHO Ha OCHOBE I'OCYJapCTBEHHOM MPOrpPaMMBbl:
[Iporpamma g 0011e00pa3oBaTeNbHBIX yUpeKICHUI: Anredpa W Havajga MaTeMaTUYECKOro aHaIu3a.
10-11 xnaccel. / Coct. bBypmuctposa T. A. — M.: [Ipocsemenue, 2010.

VY4eOHuk (Ha3BaHUE, aBTOP, U3AATEIBCTBO, TOJ] U3IAHMS):
Anrebpa u Havana ananuza : yueO. mnmsa 10-11 i oOmeoOpaszoBatenbHbix yupexnenuit / 1. A.

Anumos, 0. M. Komsrus, 0. B. Cunopos u ap. — 11-e uza. — M : [Ipocsemenue, 2013. — 464 c.

JlononHUTENbHAS IUTEPATYpA:




IHosicHuTEeNLHAA 3aANIUCKA

Pabouast mporpamma mo anreOpe M HadaJlaM MaTeMaTHYeCKOro aHanu3a 11-ro Kimacca MmojgHOCTHIO
COOTBETCTBYET aBTOPCKOW MporpaMme mo aiaredpe U HadajaM mMatemaTuueckoro ananusa III.A. Anumosa,
IO.M. Komsiruna, FO.B. Cunoposa, H.E. ®enoposoii, M.W. 1llabyHnHa # cOCTaBJieHa B COOTBETCTBHUU CO
CTaHJapTaMH cpeaHero (IoJIHOro) o01ero 00pa3oBaHus IO MaTeMaTHKE

[TnanupoBanue y4eOHOro MaTepuwayia jJaeTcs W3 pacuera 3 yaca B Hexenmto, 102 daca B rog u
HAI[EJICHO HA Pa3BUTHE MAaTEeMaTUYECKOT0 KPyro3opa U MaTeMaTUYECKUX CIIOCOOHOCTEH.

OcHoBHasl 11elTb 00YYCHHSI MAaTEeMAaTUKE COCTOUT B ()OPMUPOBAHUU BCECTOPOHHE OOPAa30BAaHHOW U
VHUIMATUBHON JIMYHOCTH, BIIAJCIOLIECA CUCTEMOM MAaTEMaTUYECKUX 3HAHUW M YMEHHUM, WIAEHHO-
HPABCTBEHHbIX, KYJIbTYPHBIX U STHUUECKUX MPUHIIUIIOB, HOPM MOBEACHHUS, KOTOPHIE CKIIABIBAIOTCS B XO/€
yueOHO-BOCIIUTATEILHOTO MpoIecca M TOTOBST YYEHHKA K AKTUBHOM AESITETbHOCTH M HENPEPBIBHOMY
00pa30BaHUIO B COBPEMEHHOM 00IIeCTBE, (POPMUPYSI Y YUALTHXCS OCHOBBI YMEHHUS YUUTHCH.

HToroBasi mpoOMEXyTOYHAs aTTeCTAIMOHHAs pabora OynmeT mpoBeneHa B ¢GopMe KOHTPOIHHOU

paboTHI.



1. MOACHUTEJIBHASA 3AIINCKA

O01mas XxapaKkTepuCcTHKA NPOrPaMMbl

Pabouast mporpamMmma 1o airedpe U HadajsaMm MaTeMaTHYeCKOro aHanu3a /i 11 kmacca K yueOHUKY
III. A. AnmumMoBa cocTaBiieHa Ha OCHOBE CJIEIYIOIIUX JOKYMEHTOB:

1. Crangapt cpeanero (IoJiHOT0) 001Iero 0Opa3oBaHus 10 MaTEMaTHKE.

2. Tlporpamma miist 00meoOpa3oBaTeNbHBIX YUpeKACHH: Anredpa M Hayajga MaTeMaTHYECKOrO aHalu3a.

10-11 xmaccer. / Coct. bypmuctposa T. A. — M. : [Ipocsemenue, 2010.
3. Tlporpamma mo anrebpe u Havanam Matematudeckoro anammza / L. A. Anmumos, FO. M. Konsrun, 1O. B.
Cupnopos u n1p. — M. : [Ipocsenienue, 2010.

Jannas pabodasi mporpaMMa IOJIHOCTBIO OTpa)kaeT 0a30BbIi YPOBEHb MOJATOTOBKU IIKOJIBHUKOB I10
paznenaMm mporpaMMbl. OHa KOHKPETH3UPYET COJep)KaHuE TeM O0O0pa3oBaTENIbHOIO CTaHAapTa M JaeT
IIPUMEPHOE paclpe/iesieHne y4eOHbIX YacoB 110 pa3jienaM Kypca.

O0mas xapakrepucTuka yueOHOro Mmarepuasa

[lpy m3yueHHHM Kypca MaTeMaTHKHd Ha 0a30BOM YPOBHE MPOJOJDKAIOTCA W TOJIYYaloT Pa3BUTHE
coliep)KaTeNbHble JUHUM «Anrebpay, «DyHKIuU», «YpaBHEHUS U HepaBeHCTBa», «l eoMeTpus»,
«ONeMeHThl KOMOMHATOPUKHU, TEOPHUH BEPOATHOCTEH, CTAaTHCTUKU M JIOTUKW», BBOAWTCS JMHUS «Hauama
MaTEeMaTHYECKOTo aHaIIU3ay.

B paMkax yka3aHHBIX COAEP)KATENbHBIX JIMHUHA PEIIAIOTCS CIEAYIONINE 3aJauu:

v/ cucremMaTHM3alis CBEIAECHHH O YHCIaX, W3y4eHHe HOBBIX BHJIOB YHCIOBBIX BBIPAKEHHH U (HOpMYII,
COBEPIICHCTBOBAHHE TPAKTUYECKAX HABBIKOB M  BBIYMCIHMTEIBHON KYJIBTYpBI, paclIMpeHUEe U
COBEpIICHCTBOBAaHHE alredpanveckoro ammapara, cQOpMHpPOBAHHOTO B OCHOBHOHM IIKOJE, U €ro
MPUMEHEHHE K PEHICHUI0 MAaTeMaTHUECKUX U HEMaTeMaTHIECKHX 3a/1a4;

v/ paciiMpeHre W CUCTeMaTH3als OOIMMX CBEIACHHH O (YHKIHIX, IOMOJHEHHE Kiacca H3ydaeMbIX
GyHKIMH, WOTIOCTpAlMs IMIUPOTHl MPUMEHEHHWsT (YHKUMN Ui ONMHCAHUS W HW3YYEHHS pealbHBIX
3aBUCHUMOCTEH;

v/ pa3BUTHE MPEJICTABIEHUN O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAIOIIEM MHPE,
COBEpIICHCTBOBAHNE HMHTEIUIEKTYalbHBIX M PEUEBBIX yYMEHMH MyTeM OOOTalleHHs MaTeMaTHYeCKOTo
S3bIKA ¥ PA3BUTHS JIOTHYECKOTO MBIIIUICHUSI.

Heau o0yuyenust
— (hopMupoBaHHE MPEICTABICHUA O MaTeMaTUKE KaK YHHBEPCAJBHOM S3BIKE HAYKH, CPEICTBE MO-

JETUPOBAHUS SIBJICHUI U ITPOLIECCOB, 00 UACSIX M METOJaX MaTeMaTHKH;

— pa3BUTHE JIOTMYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpa)KE€HHs, aIrOPUTMHUUYECKON KYIBTYpHI,
KPUTHYHOCTH MBIIUICHUSI Ha YpPOBHE, HEOOXOAMMOM JUii OOy4eHHs B BBICHICH IIKOJE TIO
COOTBETCTBYIOLIEH CHEMAIBLHOCTH, B OyayIIel NpodeccuoHaNbHOM NesSTeIbHOCTH;

— OBJIQJICHE MAaTEeMaTUYECKUMH 3HAHUSIMH M YMEHHSIMH, HEOOXOUMBIMHU B TIOBCETHEBHOW JKU3HU, a TAKKe
JUIE M3YYEHHUsl IIKOJIbHBIX €CTECTBEHHO HAyYHBIX IUCHUIUIMH Ha 0a30BOM YpOBHE, ISl TOJNYYCHUS
o0pa3zoBaHMs B 007acTAX, HE TPEOYIOIUX YIITYOJIeHHON MaTeMaTu4ecKoi MOATOTOBKHY;

— BOCIIUTAHUE CPEJCTBAMH MAaTEMATHKH KYJIbTYphl JHYHOCTH (OTHOIIEHHE K MaTeMaTHKE KaK K YacTH
00IIIeYeNIOBEYECKOH  KyJIbTYPbI, 3HAKOMCTBO C HWCTOpPHEH pa3BHTHUS MAaTEMAaTHUKH, JBOJIOIHEH
MaTeMaTHYeCKUX HJeH, TOHUMaHWe 3HaUMMOCTH MaTeMAaTUKHU Il OOIECTBEHHOTO Iporpecca).

MecTo npeamera

Ha wusyuenune mnpeamera oTBoauTcs 3 vaca B Hegearo, utoro 102 yaca 3a y4eOHBIH Trof.
[TpenycMoTpeHbl 6 TeMaTHYeCKHX KOHTPOJIBHBIX padoT U 1 uroroBas. Ha uToroBoe moBTOpeHHE OTBOAUTCS
20 yacoB, OCTaJIbHbIE Yachl PACIpe/IeIeHbI 10 BCEM TEMaM.

OcHoBHBbIE TPEOOBAHMS K YPOBHIO IOATOTOBKH y4alIUXCSH.

Yuawuecs oonocnvl snamv/nonumams:

— 3HaYCHHWE MaTeMaTHUECKOW HAayKH JUTS PEIICHUs 3a7a4, BOSHUKAIOIINX B TECOPUH H MPAKTHKE; ITUPOTY U B
TO JX€ BpEMsS OrpaHMYEHHOCTh NPHUMEHEHHUS MaTeMAaTHYeCKHX METOJOB K aHaJIM3y W HCCIEIOBAHHIO
MIPOIIECCOB U SIBJICHUU B MPUPOJIE U OOIIECTBE;

— 3Ha4YCHHE MPAKTUKHA W BOIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTuke, s (OpMUPOBAHUS M Pa3BUTHUS
MaTeMaTHYECKOW HAyKW; WCTOPUIO Pa3BHTHUS TOHITHS YWCIA, CO3AAHUS MaTEMAaTHUYECKOTO aHau3a,
BO3HUKHOBEHUS U Pa3BUTHUS T€OMETPHH;



— YHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTMKHA MAaTEMaTHUYECKUX PACCY>KIEHUU, UX MPUMEHUMOCTh BO BCEX
00J1aCTSIX YEeTIOBEYECKOM eATEIbHOCTH;

— BEPOSATHOCTHBIN XapakTep pa3IndHbIX IPOLECCOB OKPYKAIOIIET0 MUPA.

Anreopa
Yuawueca oonscnvr ymemon:

— BBINIOJIHATh apudMeTHYeCKUe JEUCTBUSA, cOoYeTas YCTHbIE U NHCbMEHHbBIE MPHEMbI, MPUMEHSSI BbI-
YUCJIMTENIbHBIE YCTPONCTBA; HAXOAUTh 3HAUYEHUS KOPHS HATYPAJIbHOW CTENEHH, CTENEHU C PALIMOHAIbHBIM
nokasaresuem, Jiorapupma, UCTIONb3Ys MPH HEOOXOIUMOCTH BBIUUCIUTENLHBIE YCTPOHCTBA; MOJIb30BATHCS
OLICHKOM M INPUKUIKON IPH MPAKTUYECKUX pacyeTax;

— IPOBOJUTH IO H3BECTHBIM (opMynaM ¥ TpaBHiiaM MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKCHUH,
BKJIIOYAIOIIUX CTENEHH, PaJUKAIIbl, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKLINU;

— BBIYHCIISATH 3HAYCHUS YHCIIOBBIX U OYKBCHHBIX BBIPAKEHUH, OCYIIECTBIISASE HEOOXOUMBIC TIOJICTAHOBKH U
npeoOpa3oBaHusl.

Yuawueca oonscnvl ucnonvzoeamev npuodpemennvie 3HaHuaA U YMeEHUA 6 NPAKMUYECKOU
0esamenbHOCMU U NOBCEOHEBHOIL HCUSHU OT1A:

— pacueTtoB 1o QopmynaMm, BKIoYas (OPMYIbI, COAEp)KAllMe CTENEHU, paJAUKaibl, JJorapudmsl u
TPUTOHOMETpHYECKHe (QYHKIMM, oOpamiasch HpU HEOOXOAMMOCTH K CIPAaBOYHBIM MaTepualiaM U
MIPUMEHSISI IPOCTENUIINE BHIYMCIUTENbHBIE YCTPONCTBA.

DOyHKIUH U rpauKu
Yuawueca oonscnvr ymemon:

— ONpeaeNITh 3HaueHUE (PYHKIIMH 110 3HAYCHUIO apryMEHTa P Pa3IUYHbIX Crlocobax 3aaaHus GyHKIIHH;

— CTPOUTH TpadUKK U3YUCHHBIX (DYHKIIUN;

— ONUCHIBATH MO rpauKy U B IPOCTEHIINX cIydasx 1o ¢Gopmylie MOBeeHUE U CBONCTBA (PYHKIIHH;

— HaxoJuTh MO rpaduKy GYHKIIMH HAUOOIbIINE U HAUMEHbBIIINE 3HAYCHHUS;

— pemarb ypaBHEHHS, IPOCTEHIIINE CUCTEMBI YPaBHEHUH, HCIIONB3Ys CBOMCTBA (PYHKINH U UX TpadUKu;

— WCCIIEIOBATh B MPOCTEHIINX CITydasX (YHKIIMH HAa MOHOTOHHOCTb, HAXOUTh HAaUOOJIbIIINE U HANMEHBIIINE
3HaueHUs (QYHKIUH, CTPOUTh TpadUKH MHOTOWICHOB W IPOCTCUINNX PANMOHATBHBIX (QYHKIHHA C
HCII0JIb30BaHUEM allllapaTa MaTEMaTUYECKOI0 aHajIu3a.

Yuawueca oonxcnvr ucnonvzoeamev npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0eaAmenbHOCIMU U NOBCEOHEBHOU HCUIHU ON1A:

— ONHMCaHMWs C TIOMOIIbIO (YHKIUN pa3iMyYHBIX 3aBUCUMOCTEH, NPEACTAaBIEHUs HUX TIpaduyecky,
UHTEpIpEeTaluy rpaduKoB.

Hauvana maTemMaTn4yeckoro aHajamsa
Yuawueca oonscnot ymemo:

— BBIYHCIISAT, TPOU3BOJHBIE W TEPBOOOpa3HbIE dJIEMEHTAPHBIX (YHKIUH, HCIONb3ySd CIPaBOYHBIC
MaTepHuabl;

— BBIYMCIIATH B IPOCTENIINX CITy4yasX IJIOLAAH C UCIOIb30BaHUEM MEPBOOOPa3HOM.

Yuawueca oonxncuvr ucnonvzoeamev npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU
oesamenbHOCHmU U NOGCEOHEBHOIL HCUSHU OT1A:

— pellleHus NMPUKJIAJAHBIX 33/1a4, B TOM YUCJIE COLUATbHO-IKOHOMUYECKUX U (PU3NYECKUX, HAa BBHIYMCIICHUE
HauOOJbIINX U HAMMEHBIINX 3HaY€HUH, Ha HaX0XKJIEHUE CKOPOCTHU U YCKOPEHHUSI.

YpaBHeHusI U HepaBEeHCTBA

Yuawueca oonscnovt ymemo:
— pemiath panuoHANbHbBIE, MMOKa3aTeIbHbIe U JIOTapu(MUYECKUE YPaBHEHHUS M HEPABEHCTBA, MPOCTEUIITHE
HpPpPALMOHATIbHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS, UX CUCTEMBI;
— COCTaBJIATh YPAaBHEHHUS U HEPABEHCTBA IO YCIOBHUIO 3a/1a4H;
— WCTIONI30BaTh TpadUueCcKuii METO T U1l MPUOIMKEHHOTO PEIICHUsI YpaBHEHUN U HEPABEHCTB;
— n300paXkaTh Ha KOOPIMHATHON MJIIOCKOCTH MHOXECTBA PEIICHNH MPOCTEHIINX YpaBHEHUM U UX CUCTEM.
Yuawueca oonscnvr ucnonvzoeamv npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0eAmenbHOCIU U NOGCEOHEGHOU HCUIHU ONLA:
— MOCTPOCHUS U HCCIIETOBAHUS MPOCTEHIIINX MATEMAaTUUYECKUX MOJIEIIEH.
DJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUH BEPOSITHOCTEN



Yuawuecsa oonrcnvt ymems:
— pemaTh TpOCTeHIMe KOMOWMHATOPHBIE 3aJayd METOAOM Iiepedopa, a TakkKe ¢ HCIOIb30BaHUEM
W3BECTHBIX (hopMyIT;
— BBIYHCIIATH B IPOCTEHUININX CITydasX BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICYETA YUCIIa UCXOJIOB.
Yuawpueca oonxcnvl ucnonvzoeamev npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU
OesimeIbHOCHU U NOBCEOHEBHOUL HCUSHU OJIA:
— aHaNM3a PeaTbHBIX YHCIIOBBIX JIAHHBIX, MPEACTABIICHHBIX B BUC TUArpamMM, rpaduKoB;
— aHanu3a HHPOPMAIIUU CTATUCTUIECKOTO XapaKTepa.

2. TEMATHYECKOE IINTAHUPOBAHUE

Ne
n/n HaumeHnoBaHue pa3ziesioB U TeM Bcero yacoB | IlpumevaHue
I Tpuronomerpuueckue GyHKIUU 14
I [IpousBogHas U €€ reOMETPUUECKUIA 16
CMBICTT
m [IpumeHnenne npon3BoJHON K 16
MCCIIEIOBAaHUIO (DYHKITHIA
v WuTterpan 13
V KombunaTtopuka 10
VI DJeMEeHTHI TEOPUHU BEPOSITHOCTH U 13
CTaTUCTHUKH
Vil IToBTOpEeHME 20

3. COAEP)KAHUME OBYYEHUA

1. Tpuronomerpuueckue pyHkuuu — 14 4.

OOnacTp ompeneneHuss MU MHOXECTBO 3HAUEHHH TPUTOHOMETpUYEeCKHX (yHKIuH. YeTHOCTb,
HEYETHOCTb, NEPUOAUYHOCTh TpUTrOHOMeTpruUeckux (GyHkiui. CBoiicTBa ¢pyHKIMH U ee rpaduk. ColicTBa
¢bynkuuu Y = Sin X u ee rpaduk. CoiicTBa pyHkImK y = tg x u ee rpadguk. OOpaTHbIC TPUTOHOMETPUIECKHE
GyHKIUH.

Ocnosnaa uenv — W3yYUTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUH, HAYYUTh Yydaluxcs
NPUMEHSTh OTH CBOWCTBA TPU pEUNICHWHM YpPAaBHEHWH W HEPAaBEHCTB, HAyYUTh CTPOUTH Tpaduku
TPUTOHOMETPUUYECKUX (QYHKIUH.

Cpenu TpuroHomerpuyeckux ¢GoOpMyn ciaeayer oco00 BBIIETUTh T€ (HOpPMYIbl, KOTOpPbHIE
HETMOCPEJCTBEHHO OTHOCATCS K HCCIEOBAaHUIO TPUTOHOMETPUYECKUX (YHKUUNA U TOCTPOEHUIO UX
rpadukoB. Tak, Gpopmyisr Sin(—x) = — Sin X COS(—x) = COS X BBIPAKAIOT CBONCTBA HEUYETHOCTH M YETHOCTH
GyHKIuUit Y = SiN X 1 Y = COS X COOTBETCTBEHHO.

[Toctpoenne rpa)koB TPUTOHOMETPUYECKHUX (DYHKIMIA MTPOBOJMUTCS C UCTIOIH30BAHUEM MX CBOICTB
Y HAYMHACTCS C MOCTpoeHUs rpaduka pyHKimu Yy = COS X. ['paduk GpyHKIH Y = SiN X MOIydaeTcsi CIABUTOM
rpaduka QyHKIMU Y = COS X B COOTBETCTBUH C (hopmyroii Sin X = €0S (X - m/2). C momouipio rpadhukoB
WLTIOCTPUPYIOTCST M3BECTHBIE CBOMCTBAa (DYHKIMI, a TakKe BBIABISIOTCS HEKOTOPBIC IOMOIHHUTEIHHBIE
coiictBa. C moOMOIIBIO TpapUKOB TPUTOHOMETPUYECKHX (YHKUMH pemaloTcs MpocTeiimme
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA.

OOpatHble TpUrOHOMETpHUUYECKHE (DYHKIIMH Jar0Tcs 0030pHO, B O3HAKOMUTENbHOM Iu1aHe. [Tone3Ho
TaKke paccMoTpeTh rpaduku GyHKIU y = |COS X|, Yy = a + C0S X, Y = @ COS X, Y = COS ax, TJe ¢ — HEKOTOpoe
YHCIIO.



2. Ilpou3BoaHasi U ee reoMeTpUYecKuii cMbica — 16 4.

Onpenenennie npomsBogHoi. [IpomsBomnas creneHHoi GyHkimu. [lpaBuna muddepeHnpoBaHus.
[Tpon3BoJHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIHMNA. ['eOMEeTpUYeCK A CMBICII IIPOM3BOIHOM.

OcHosénaa yenp — BBECTU IOHATHE MPOU3BOAHON; HAyYMTh HAaXOAWUTh NMPOU3BOJHBIE C MOMOILBIO
bopmyn nuddepeHpoBaHns; HAYYUTh HAXOIUTh YpaBHEHHE KacaTeIbHOH K rpaduKy pyHKINH.

W3noxeHne Marepuana BeIETCS Ha HAISAHO-UHTYUTUBHOM YpOBHE: MHOrue (opMmyisl He
JOKa3bIBAIOTCSI, @ TOJBKO TMOSCHSIOTCS WM TNPUHUMAIOTCS Oe3 JoKa3arenbcTB. [ JaBHOE — MOKa3aTh
yUaIuMces 11e51eco00pa3sHOCTb U3Y4EHUs IPOU3BOJHOM M B JalibHEHIIEM 1nepBooOpa3Hoi (MHTerpasia), Tak
KaK 3TO HEOOXOAMMO IIpU PEIIEHUUM MHOTUX IPAKTUYECKUX 3a/ay, CBSA3aHHBIX C HCCIIEJOBAaHHEM
(bu3nYecKUX SBJICHUHN, BBIYUCICHUEM IUIOIIAIEH KPUBOJIMHEHHBIX (DUTYp U 0OBEMOB T€J C POU3BOIbHBIMU
rpaHullaMu, ¢ TocTpoeHueM rpadukoB (yHkuumid. [Ipekme Bcero clieyeT IMOKa3aTh, 4TO (YHKIIHH,
rpaduKaMi KOTOPBIX SBJIIOTCS KpPUBBIC, ONMCHIBAIOT MHOI'ME Ba)XKHble (U3UYECKHE U TEXHUUYECKHE
IIPOLIECCHI.

[TonsATHs mpezena NOCIeN0BAaTEIBHOCTH U HENPEPhIBHOCTH (YHKIUHU (HOPMUPYIOTCS HA HarJsIHO-
MHTYUTHBHOM YpOBHE; MpaBuiia 1uddepeHuupoBanus 1 GOpMysbl MPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIIUI
MPUBOATCS O€3 000CHOBAHUM.

3. IlpuMeHeHUe MPOM3BOIHOI K Hccaeq0BaHUIO GyHKIMIT — 16 4.

Bospacranue u yobiBanue GpyHKIMHU. DkcTpeMyMbl pyHKuu. Haubonbliee n HauMeHbIlee 3HaUSHUSI
¢bynkuuu. Ilpow3BomHas BTOPOro MOpPsAKA, BBINYKIOCTE W TOYkW meperuba. Iloctpoenme rpadukos
GbyHKIHi.

OcHnogHnaa uenp — T0Ka3aTb BO3MOXXHOCTU IPOMU3BOJHOM B MCCIEIOBAHUU CBOWCTB (DYHKUUH U
MOCTPOCHUH UX I'paUKOB.

[Tpu u3yueHun Matepuana LMPOKO UCIOIb3YIOTCS 3HAHUS, TIOJYyUEHHBIE YYaIlIUMKCS B X0/1€ paOOThI
HaJ| IpeablAyIeH TEMOM.

OOOCHOBBIBAIOTCSI YTBEP)KACHUSI O 3aBUCHMOCTH BO3pPACTaHUs M yObIBaHWS (PYHKIIMU OT 3HAKa ee
IIPOM3BOIHOM Ha JAaHHOM IPOMEXYTKe. BBOIATCS MOHATHA TOYEK MaKCUMyMa M MHMHHUMYMa, TOYEK
neperu6a. Yyaiuecs: 3HaKOMSTCSI C HOBBIMU TEPMUHAMU: KPUTUUYECKUE U CTAllMOHAPHBIE TOUKH.

[Tocne BBeeHUs MOHATUI MakCUMyMa U MUHMMYMa (QYHKUIUHU (POPMUPYETCS MIPEJICTABICHUE O TOM,
9T0 (PYHKIHS MOKET UMETh SKCTPEMYM B TOUKE, B KOTOPOH OHA HE UMEET MPOU3BOJHOM, HAIIPUMED, J = |X|
B Touke x = 0.

OnpeneneHue BHUJAa 3KCTpEMyMa IIPENIOJAraeTcsl CBs3aTh C IEPEMEHON 3HaKa IPOU3BOJHOU
GyHKIMU TIpH Tepexoje uyepe3 TOUKy 3KcTpemyMa. JKenaTelabHO MOKa3aTh y4allUMCS, YTO 3TO MOXKHO
clleNiaTh TPOIIE — M0 3HAKy BTOPOM Mpou3BOHOM: eciu T "(x) > 0 B HEKOTOPOIi CTAIIMOHAPHOW TOYKE X, TO
paccmarpuBaeMasi CTallOHapHas TOYKa €CTh To4ka MHHMUMyMa; eciu f "(x) < 0, To 3Ta TOuka — TOYKa
makcumyMa; eciu T (x) = 0, To ToUka x ecTh TOUKa Meperuoa.

[TpuBoaMTCS cXeMa HCCIEN0BaHUs OCHOBHBIX CBOMCTB (DYHKLMH, NpeABapsIoOIias IMOCTPOECHUE
rpaduka. Jta cxema BBINVISIIUT Tak: 1) obnacTh onpenenenns QyHKIUH; 2) TOUKU NepeceueHus rpapuka c
OCSMHU KOOpPJMHAT; 3) Mpou3BOAHAA (YHKIMU U CTAI[MOHAPHBIE TOUYKH; 4) MPOMEKYTKHM MOHOTOHHOCTH; 5)
TOYKH 3KCTpEMyMa U 3Ha4eHUsI PYHKIIUU B ITUX TOUKaX.

4. Wnrterpan—13 u.

[TepBooOpaznas. IlpaBwna HaxoxaeHHs TepBooOpasHbIX. [Lmomans KPUBOJIMHEHMHOW Tpamneluu.
WuTerpan u ero BblUMCICHHME. BpluncineHue riomazei ¢uryp ¢ momolpio MHTErpajioB. IlpumeHenune
MIPOM3BOJIHOM 1 MHTETpasia AJis peleHus] PU3NYECKUX 3a/1ad.

OcHnogénasa uyenvp — O3HAKOMWUTH C IOHSATHEM HWHTErpajla U HMHTETPUPOBAHMEM Kak OIlepaluei,
oOpaTtHO# nuddepeHITUPOBAHUIO.

Omnepatyst MHTETPUPOBAHUS CHauasa oNpeessieTcsl Kak onepanus, oopatHas auddepeHunpoBaHmio,
Jaiee BBOJAMUTCS TOHSTHE IMEPBOOOpPA3HOM, MPU 3TOM HE BBOJUTCS HHU OMNPEICICHHE HEONPEeIeIEHHOTO
MHTErpaja, HU ero obo3HaueHue. Tabauiia npaBuil HHTETPUPOBaHUS (T. €. TabJauIa MepBooOPa3HbBIX) B 3TOM
cllydae €CTECTBEHHO MoJlydaeTcsi M3 TaOmuIpl npou3BoAHbIX. Dopmynupyercs yTBep)KIeHHE, YTO BCe
nepBooOpasubie i pynkuuu f(x) umeror Bua F(x) + C, rae F(x) — nepBooOpa3Hasi, HaiiieHHast B TaOJIHIIe.
OTO0T (haKT HE JOKa3bIBACTCSA, @ TOJIHKO MOSCHAETCS.

CBs13b MeX 1y NepBOOOPA3HOM U TUIOIIAbI0 KPUBOJIMHEHHON Tpanennuu ycTaHaBIuBaeTcs GopMyon
Herotona — JleitOnuna. Jlanee Bo3HUKAET onpe/ieeHHbII HHTErpall Kak Ipees HHTETPpaIbHON CyMMBI; MTPH



sToM ¢popmyna Hetorona — JleiiOHMIa Takke OKa3bIBaeTCs cripaBenanBoi. Takum oOpasom, 3ta hopmyina
ABJISICTCA TJABHOM: C €€ IOMOILBIO BBIYMCISIOTCS ONpPENIENIEeHHbIE HHTErpajbl M HAXOAATCSA IUIOLIAIU
KPUBOJIMHEHHBIX TpaIeLUi.

[Ipocreitmue auddepeHnnanpuble ypaBHEHUS W TPUMEHEHHWE TPOW3BOJHOM M HHTErpajia K

pereHno pU3NUECcKuX 3a7ay JAlTCs B 03HAKOMHUTEIBHOM IIJIaHE.
5. KomoOunaTopuka — 10 4.

[IpaBuno mnpousBenenus. IlepecranoBku. Pasmemenuss 6e3 mnoBtopenuit. Coderanus 6e3
MOBTOpeHMH 1 OnHOM HbIoTOHA.

OcHnosnasa uyeny — pa3BUTh KOMOHMHATOPHOE MBIILICHHE YyYalluXcs; O3HAKOMUTh C TEOpHEn
COeIMHEHUH (KaK caMOCTOATENbHBIM pa3elioM MaTeMaTUKH U B JaJbHEHIIEM — C allapaToM peLIeHus paja
BEPOSTHOCTHBIX 33J1a4); 000CHOBaTh (popmyiy 6mHoMa HproToHa.

OCHOBHBIMU 3aJladyaMU KOMOMHATOPHUKHM CUMTAIOTCA cileayrolue: 1) cocTaBieHHe YHOpsA0YE€HHBIX
MHOXeCTB (00pa3oBaHMe MMEPECTAHOBOK); 2) COCTABJICHUE IIOJJMHOKECTB JAHHOTO MHOKECTBa (0Opa3oBaHue
codyeraHuil); 3) cocTaBleHHE YHOPSJAOYEHHBIX IIOJMHOXECTB JaHHOTO MHOXecTBa (0oOpa3oBaHue

pa3MelleHui).
W3 Bcero MHOrooOpasusi BOIPOCOB, KOTOPBIMH 3aHMMAeTCs KOMOMHATOpHKa, B Mporpammy
BKJIIOYAETCS JIMIIb TEOPUS COCNMHEHHA — KOMOMHATOPHBIX KOH(HUIypamuidi, KOTOpPBIE HAa3BbIBAIOTCS

MepecTaHOBKaMH, Pa3MEIICHUAMHU U coueTaHusiMu. [Ipuuem o0s3aTeIbHBIMU IS U3YUEHUS ABIISIOTCS JTUIIb
COEMHEHMS 0€3 MOBTOPEHUN — COEIMHEHUs, COCTABIISIEMbIE TI0 OINPEAEICHHBIM MpaBUIaM U3 Pa3IU4HbIX
AJIEMEHTOB.

6. DJieMeHTHI TeopuH BeposiTHOCTel — 13 u.

BepostHocTh coObiTusa. CrokeHHe BepOATHOCTEH. BeposSTHOCTh MpOU3BEACHHUS HE3aBUCHUMBIX
COOBITHH.

Ocnoénaa uenv — cPOPMHUPOBATH IMOHSATHE BEPOATHOCTH CIYYAHHOTO HE3aBUCUMOTO COOBITHS,
Hay4YuTh pellaTh 3a7aud Ha IPUMEHEHUE TEOPEMbI O BEPOSTHOCTH CYyMMBI JIByX HECOBMECTHBIX COOBITUN U
Ha HaXO0XKJIEHUE BEPOSTHOCTU MPOU3BE/ICHUS ABYX HE3aBUCHUMBIX COOBITUH.

B mporpammy BKIIOYEHO H3Yy4YeHHE (YaCTUYHO HA MHTYMTHUBHOM YpPOBHE) JIMIIb OTAEIbHBIX
AJIEMEHTOB TEOPUH BeposATHOCTEH. [Ipu 3TOM BBEIEHUIO KaXKOTO MOHATHUS MPEALIECTBYET He(hOpMaIbHOEe
00BSICHEHUE, PaCKpPBIBAIOIEE CYIIHOCTh JAHHOTO MOHATHS, €r0 MPOUCXOKICHUE W peanbHbIi cMbich. Tak
BBOJSITCSL TOHSTHS CIy4YailHBIX, JOCTOBEPHBIX M HEBO3MOXKHBIX COOBITH, CBS3aHHBIX C HEKOTOPBIM
UCTIBITAHUEM; OTIPEEIISIOTCS ¥ MIUTIOCTPUPYIOTCS ONIepaIlK Ha/l COOBITUSIMH.

Knaccuueckoe onpeneneHue BepOSTHOCTH COOBITUS C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
ucxonamu (GOpMyTUPYETCS CTPOro, M Ha €ro OCHOBE (C HCIOIB30BAHUEM 3HAHMM KOMOWHATOPHKH)
pemaercss OOJNBIIMHCTBO 3a7ay. [ToHATHS reoMeTpuyecKol BEPOSTHOCTH U CTaTUCTUYECKOH BEPOSATHOCTH
BBOJWJINCH HA MHTYUTUBHOM YPOBHE B OCHOBHOM LIKOJIE.

HezaBucUMOCTH COOBITUH pa3bICHIETCA HA KOHKPETHBIX MTPUMEpax.

[Ipy u3noXeHMM MaTepuallia JaHHOTO pasfena MOJYEPKUBAETCS MPHUKIATHOE 3HAYCHHE TEOpUU
BEPOSTHOCTEN B PA3TUYHBIX 00JIACTSIX 3HAHUN U MPAKTUUYECKON JEATEIbHOCTH YeIOBeKa.

7. HUrorosoe nopropenue. Pemenne 3agau — 20 4.



4. KAMIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Jama
Konuuecmeo npoeedeHusn
Homep Cooeporcanue yueonozo mamepuana YpoKog
YpoKa naan. | ¢hakm.
1. Tpuronomerpuyeckune (PyHKIUH. 14
1. OO6nacTp ornpeneneHuss 1 MHOKECTBO 3HAUCHHI 9
TPUTOHOMETPHUYECKUX (QYHKIIUH.
3-4 YeTHOCTh, HEYETHOCTD, IEPHOAUIHOCTD 5
TPUTOHOMETPUUYECKUX (DYHKIUH.
5-7 CgoiicTBa GyHKIIUU Y = COS X U €€ rpaduK. 3
8-9 CaoiicTBa (yHKIMH y = SIN X U ee rpaduk. 2
10-11 | CpoiictBa ¢yHKIIMU Y = tg X U ee rpaduk. 2
12 OOpatHble TPUTOHOMETPUYECKHE (DYHKIINU. 1
O0o0marmuii ypox.

13-14 KounrpoJsbHnas pa6ora Nel. 2
2. [Ipou3BoaHAasi U ee reOMeTPUYECKHIi CMBICII. 16

15-16 | [IpousBoxHas. 2

17-18 | IIpousBogHasi CTENEHHON PYHKINU. 2

19-21 | [IpaBuna quddepeHnmpoBanusl. 3

22-24 | IIpou3Bo/IHbIE HEKOTOPBIX AJIEMEHTAPHbBIX (PYHKIUH. 3

25-28 | 'eomeTpu4ecKuil CMBICI IPOU3BOTHOM. 4
O0o61aromuii ypok.

29-30 KourpoJsbHas padora Ne2. 2
3. llpuMeHeHMe NPON3BOHOM K HCCJIEI0BAHUIO 16
(pynxumii.

31-32 | Bo3pacranue 1 yObIBaHUE (QYHKIUH. 2

33-35 DKCTpeMyMBbI PYHKITNH. 3
[TpumMeHeHre TPOU3BOIHON K MOCTPOCHUIO IpauKOB

36-38 N 3
GyHKIH.

39-42 | HaubGonpmiee 1 HaMMEHbIIee 3HaAUSHUS (DYHKITHIA. 4

43-44 | BeinyksiocTb rpaduka GpyHKIIMH, TOUYKHU Ieperuoa. 2
O06o61arouuii ypok.

45-46 KonTtpoJsbHas padora Ne3. 2
4. UnTerpaa. 13

47 ITepBoobOpasHasi. 1

48-49 | IlpaBuia HaXOIECHUS IEPBOOOPA3HBIX. 2

50-52 | [Mnomaap KpUBOJIMHEWHON Tpaneuy U WHTETPaJl. 3

53-54 | Beruncienue HHTErPajoB. 2

55-57 | Beruncnenue muomasei ¢ moMOIIbl0 HHTETPAIOB. 3

58 O060061Iarmui ypoK. 1
59 KonTtpoJsbHnasi padora Ne4. 1
5. Komounaropuka. 10

60 IIpaBuiio npon3BeaeHUs. 1
61-62 | IlepecTaHOBKH. 2




63-64 | Pa3menienus. 2
65-66 | CoueraHue u UX CBOICTBA. 2
67-68 | burnom Heiorona. 2
69 KonTpoabHas padora NeS. 1
6. Jj1IeMeHThl TEOPUH BEPOSITHOCTEN. 9
70 CobbITHs 1
71 KomOunanmst coObrtuii. [IpoTHBOMOIOKHOE COOBITHE. 1
72-73 | BeposiTHOCTH COOBITHHA. 2
74-75 | CiioxxeHue BepOSITHOCTEH. 2
76-77 | HezaBucumble cOObITHS. Y MHOKEHUE BEPOSITHOCTEH. 2
78 KonrtpouabHas padora Ne 6. 1
7. CTaTucTHKA. 4
79 CrnydaiiHble BETUYUHBI. 1
80 IleHTpanpHbIC TEHICHIINN. 1
81 Mepsi pazOpoca. 1
82 KonrposabHasi pagora Ne 7. 1
83-102 HTOroBoe noBTOpeHMe Kypca ajareépbl 1 Ha4aJ1I 20
MaTeMaTU4YeCKOro aHa/JInu3a.

5. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOT' O ITIPEJIMETA

Ilepeuensv obopyodosanusi:
JIunetiku knaccHsie (100 cm)
Jlunetiku knaccusie (60 cMm)
Vroneauk knaccubiit (30° u 60°)
Vronsauk knaccubiit (45° u 45°)
[upKynb KIacCHBII
TpaHcnopTHp KJIaCCHBII

HaGop HHCTpYMEHTOB KIacCHBIX

NogakrowhE

Ilepeuens HaznAo0HbIX U OUOAKMUUECKUX MATNEPUATIOB!
Brinaronumecs: yaeHble-MaTeMaTHKA

Ta6muue! no anredpe 11 knace

JunakTrueckue Matepuaisl 1o anreope 11 kmacc
Kaprouku ¢ 3aganusamu 1 11 knacca

Tpenaxepsl 10 TeMaM Kypca

Kommnakt-guck: «Ypoku anredpsn»y KM (11 kiacc)

oo wdE

6. YYEBHO-METOJANWYECKOE OBECIHHEYEHHUE YYEBHOI'O IPEJMETA

OcHognas yuebHO-Memoouyeckas iumepamypa.:

1. AnreOpa n Hauana aHanu3a : yue0. g 10-11 k. o6meoOpa3oBatenbHbIX yupexaenuii / L. A. Anumos,
10. M. Komsirun, 1O. B. Cunopos u np. — 11-e uzn. — M : [Ipocsemenue, 2012. — 464 c.

2. Wzydenue anreOpsl n Havana ananuza B 10-11 kmaccax : kH. mis yuurens / H. E. @enoposa, M. B.
TkaueBa. — M. : IIpocsemenue, 2009. — 205 c.

3. IHabynun M. U. Anrebpa u Havyana aHanusa : Jupaktuueckue matepuansl st 10-11 ko — M.
Mmuemo3zuna, 2005. — 253 c.




4. Anrebpa W Havaja aHanu3a : JunakT. marepuansl ansg 11 kiu. / b, M. Usnes, C. M. Caaksn, C. W.
[Bapudypa. — 10-e uza. — M. : IIpocsemenue, 2012. — 192 c.

Jlononanumenvhnas yuebHo-memooudeckas aumepamypa:

I'otoBumcs k EI'D. Maremaruka. JI.O. [enumesa u ap.-M: Ipoda,2013-2014.

EI'D .Maremaruka. YueOHO-TpeHUpOBOUHbIE MaTepuaibl . -M: Murtemnext- Lentp,2014 r.
http://www.fcior.edu.ru, http://www.school-collection.ru, http://www.rusolymp.ru
Kypnan «MaremaTuka B IIKOJIE».

l'azera «Maremaruka.
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