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1. MIOACHUTEJIBHASA 3AITMCKA

OO0mas XapakTepucTHKA NPOrpaMMbl

Hannast paboyas mporpamma MoJIHOCThIO OTpaxaeT 6a30BbIH YPOBEHb MOTOTOBKH IIKOJIHHHU-
KOB I10 pazzesiaM rporpammbl. OHa KOHKPETU3UPYET COJIepKaHuEe TeM 00pa30BaTEIbHOIO CTaHIapTa
Y JaeT MPUMEPHOE pacrpeesieHne yaeOHbIX 9acoB IO pa3JieiaM Kypcea.

OO0uasi XapakTepucTHKA y4e0HOr0 MaTepuasia

[Ipu u3yueHnuun Kypca MaTeMaTHK{ Ha 6a30BOM YPOBHE MPOJIOJHKAIOTCS U TIOJIY4alOT Pa3BUTHE
cojiepKaTelbHble JTUHUU «Anredpay, «DyHKIUN», «YpaBHEHUs U HEPABEHCTBa», «['eoMeTpusy,

«INeMEeHTbl KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEH, CTATUCTUKU M JIOTUKW», BBOAMTCS JIMHUS

«Hadara MaTeMaTH4ecKoTro aHaau3a.

B pamMkax ykazaHHBIX COAEpKATEIbHBIX JUHUHN PEIIAIOTCS CASAYIONINE 3a/1a4u:

v/ cucTeMaTH3als CBEICHUN O YHCIIax, M3y4EHHE HOBLIX BHOB YHCIOBBIX BEIPOKEHUH U HOPMYIL,
COBEPIIICHCTBOBAHUE TIPAKTUYECKUX HABBIKOB U BBIUMCIUTEIHHON KYIbTYphI, pACHIUPEHUE U CO-
BEpIIEHCTBOBAHKE aNre0pandecKoro ammapara, CQOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, ¥ €r0 TIPH-
MEHEHHE K PEIICHUI0 MAaTEMAaTHYECKUX U HEMAaTEMaTHIECKUX 3a71a4;

v/ pacuiupeHre U CUCTEMATU3alUs OOLIMX CBEACHUN O (QYHKIMAX, MOMOJHEHHE KIacca M3ydaeMbIX
GyHKINNA, WLTIOCTPAIUS MIUPOTHl MPUMEHEHUS (QYHKIUN ISl ONMUCAHUS M U3YYCHHS PEaTbHBIX
3aBUCHUMOCTEI;

v/ pa3BUTHE INPEICTABIEHUI O BEPOSATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTIX B OKPYKAIOIIEM
MHpE, COBEPIIICHCTBOBAHNE MHTEIUIEKTYAIbHBIX W PEUEBBIX YMEHUH ITyTeM O0OTaIlleHUss MaTeMa-
TUYECKOTO SI3bIKA U PA3BUTHUS JIOTUUECKOTO MBIIIJICHHUS.

Henu odyuenuns

— ¢opMHUpPOBaHKE TIPEACTABICHUN O MAaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE MOJIC-
JIUPOBAHUS SBJICHUIA U TIPOIIECCOB, 00 MIESIX U METO/aX MaTEMAaTHKH;

— Pa3BUTHE JIOTHYCCKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAXEHHsI, AITOPUTMUYECKON KYJIb-
TYpbl, KpUTUYHOCTH MBIIIJICHUSI Ha YPOBHE, HEOOXOIUMOM JjIsi OOyYEHHsI B BBICIICH IIKOJIE TIO
COOTBETCTBYIOIICH CIEIMATBHOCTH, B Oyyiiei npodeccuoHaaIbHOM NeITeTbHOCTH;

— OBJIQJICHHE MAaTEMaTHYCCKUMH 3HAHUSIMU M YMEHHUSIMHU, HEOOXOIUMBIMHU B IMOBCETHEBHON JKU3HHU,
a TaKkKe I MU3y4eHUs IIKOJIbHBIX €CTECTBEHHO HAYYHBIX JUCIHMIUIMH Ha 0a30BOM YpOBHE, IS
MOJTy4eHHS 00pa30BaHUs B 00J1aCTAX, HE TPEOYIOIIUX yriyOJeHHON MaTeMaTHIeCKOM OITOTOBKY;

— BOCIIUTAHUE CPEJCTBAMH MATEMATHUKH KYJbTYPhl JIMYHOCTH (OTHOIICHHWE K MaTeMaTHKE KaK K 4a-
CTH OOIIEYeIOBEUECKON KYIbTYphl, 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEeMaTHKH, YBOJIFOIIUCH
MaTeMaTHYeCKUX UJeH, TOHMMaHUEe 3HAYMMOCTH MaTeMAaTHKH JJI1 OOIIECTBEHHOTO TIporpecca).

MecTto npeamera

Ha u3yuyenue mpenmMera oTBoAuTCA 3 4yaca B HeAedi0, UTOro 99 yacoB 3a y4eOHBIN oI
[IpenycmoTpeHsl 6 TeMaTH4ecKUX KOHTPOIBHBIX paboT u 1 utorosas. Ha utoroBoe noBTopeHue oT-
BoJuTCs 18 yacoB, oCTanbHBIC Yachl pacIpeiesiCHbI IT0 BCEM TEMaM.

OcHoBHbIEe TPeOOBaHUS K YPOBHIO NOATOTOBKH y4alIMXCH.

Yuawuecs oonorcnol snamv/nonumams:
— 3HaUEHHUE MATEeMAaTUYECKOW HAyKH JUTsl pEIICHUS 3a/1a4, BOSHUKAIOIINX B TEOPUH U MPAKTUKE; [ITH-



POTY U B TO K€ BpeMsl OTPaHUYEHHOCTh IPUMEHEHUS MAaTEMAaTHYECKUX METOJIOB K aHAIHU3Y U UC-
CJIEIOBAHMIO IIPOLIECCOB U SIBJICHUM B MPUPOJIE€ U OOIIECTBE;

— 3HAYCHHUE MPAKTHKHU U BOMPOCOB, BO3HUKAIIIUX B CAMON MareMartuke, 11 GOPMHUPOBAHUS U pa3-
BUTHSI MAaTEMaTUYECKON HAYKH; UCTOPUIO PA3BUTHS MOHATHS YUCIA, CO3JaHUsI MAaTEMaTHYECKOTO
aHaM3a, BOSHUKHOBEHUS U PA3BUTHUS TEOMETPHUU;

— YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMAaTUUECKUX PACCYKIACHUHN, UX TPUMEHUMOCTH BO
BCEX 00JIACTSAX YEIOBEUECKOU e TEIHbHOCTH;

— BEPOSITHOCTHBIN XapaKkTep pa3InuHbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

Auiredpa
Yuawueca oonscnot ymemo:

— BBITIOJTHATH apU(METHICCKHE JICHCTBUS, COUETas] YCTHBIC W IMMCHbMEHHBIC TIPUEMBI, IIPUMEHSS BbI-
YUCJIUTENIbHBIC YCTPOUCTBA; HAXOJUTh 3HAUCHUSI KOPHS HATYypaJIbHOW CTENEHU, CTETICHHU C PaIfo-
HaJBHBIM TIOKa3aTesieM, Jiorapudma, UCTIONIb3Ys TPH HEOOXOTUMOCTH BBIUUCIUTEIBHBIE YCTPOM -
CTBa; MOJIL30BATHCS OLIEHKOW U MPUKHUJIKON MPU MPAKTHUYECKUX pacyeTax;

— MPOBOJUTH MO HM3BECTHBIM (OpMYyJIaM U TpaBUjaM MpeoOpa3oBaHUsi OYKBEHHBIX BBIPAXKEHUH,
BKJTFOYAIOIIUX CTETICHH, PAJUKaJIbI, JOTapu(Mbl 1 TPUTOHOMETPUUYECKUE (PYHKIINH;

— BBIYMCIIATH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIIECTBIISISI HEOOXOAMMBIE TI0JICTa-
HOBKH U MpeoOpa3zoBaHUsl.

Yuawueca oonscnol ucnonvzoeams npuodpemennvie 3nanus u ymeHusa é NPAKMUYECKol
0esamenvbHOCmU U NOBCEOHEBHOU HCUZHU ONA:

— pacueToB o dopmyiaMm, BKIOYas (GOPMYIIbI, COAEpIKaIIie CTETICHH, PaJUKAIbI, JOTapuPMbl U
TPUTOHOMETpUYECKUE (PYHKIMH, 0Opamiasch Mpyu HEOOXOUMOCTH K CITPABOYHBIM MaTepHaliaM 1
MIPUMEHSISI TIPOCTEHTITNE BRIYUCIUTEIBLHBIE YCTPOUCTBA.

DyHKUUM U TPapuKu
Yuawueca oonxncnot ymemo:

— OomnpeneNaTh 3HaueHue (DYHKIMH 10 3HAYEHUIO apryMeHTa IpU Pa3iNYHbIX croco0ax 3alaHus
byHKINH;

— CTPOUTH TpaUKU U3ydEeHHBIX (PYHKITHIL;

— ONUCHIBATH 10 I'paUKy U B MPOCTEHIIMNX ClIydasx Mo Gopmylie moBeeHne U CBOMCTBA (QYHKIINH;

— HaxoJuTh 1o rpaduky GyHKIMN HAaHOOJIbIINE U HAUMEHBIINE 3HAYCHUS;

— pemiath ypaBHEHHS, IPOCTEHIINE CUCTEMbl ypaBHEHUH, NCIOJIB3YsI CBOMCTBA (PYHKIUI U UX Tpa-
(bukwy;

— HMCCTIeIoBaTh B MPOCTEUIINX clydasX (YHKIMM HAa MOHOTOHHOCTh, HAXOJIUTh HAWOOJIbIINE U
HauMEHbIINE 3HaYeHUS PYHKIUH, CTPOUTH I'paK¥ MHOTOWIEHOB U IPOCTEUIINX pallMOHATBHBIX
(GYHKIHI ¢ UCIIOIB30BAHKMEM alfapara MaTeMaTUYeCKOTO aHau3a.

Yuawueca oonscnvt ucnonvzoeams npuodpemennsvie 3HaAHUA U YMEHUA 8 NPAKMUYECKOU
0esamenbHOCmU U NOBCEOHEBHOU HCUZHU ONA:

— OMHKCAHUS C TMOMOINBI0 (YHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, MPEACTaBICHUS UX TIpaduyeckw,
WHTEPIPETAINH TPAPHUKOB.

Havana maTeMaTH4eCcKOro aHajimn3a
Yuawueca oonscnor ymemon:

— BBIYUCIIATH TMPOU3BOJHBIE U TEPBOOOPA3HBIE dIIEMEHTAPHBIX (YHKIUN, MCTOIB3ys CIPaBOYHBIC
MaTepHabl;

— BBIYHCIIATH B MPOCTEHUIITUX CIydasiX IIIOMIAAN C UCTIOIb30BaHUEM MTEPBOOOPA3HOM.

Yuawgueca oonscnwt ucnonvzoeamn npuodopemennvle 3HanuA U yMEHUA 8 NPAKMUYECKOIL
0eamenbHOCMU U NOBCEOHEGHOU HCUHU ONA:

— pelIeHus MPUKIAIHBIX 337249, B TOM YHCIIE COIUATLHO-9KOHOMUYECKUX U (PU3UYECKHX, HA BHIYHC-
JieHUe HauOOJBIINX U HAMMEHBIIUX 3HAUYECHUH, Ha HAXOXKIEHHE CKOPOCTU U YCKOPEHHUS.

YpaBHeHHUS U HEPABEHCTBA

Yuawueca oonscnvt ymemo:



— pemiath paroHaIbHbIC, TIOKAa3aTeNbHBIC U JIorapu(hMUUECKUE ypaBHEHUSI U HEPABEHCTBA, MIPO-
CTEHIINE UpPALMOHATBHBIE U TPUTOHOMETPUUECKUE YPaBHEHUS, UX CUCTEMBI;
— COCTaBJIATh YPaBHEHUSI U HEPABEHCTBA MO YCIOBUIO 3a/1a4H;
— HCIIOJIb30BaTh IrpaUuecKuii METO I IUTsl MPUOIUKEHHOTO PEIICHNS YPAaBHCHHI U HEPABEHCTB;
— M300pakaTh HAa KOOPAWHATHOM INTIOCKOCTH MHOYKECTBA PELICHUH MTPOCTEHINNX YPaBHEHUN U X CH-
CTEM.
Yuawueca oonscuvl ucnonvzosams npuodpemennvie 3HanuA U yMeHUA 8 NPAKMUYECKOU
0esimeIbHOCHU U NOBCEOHEBHOU HCUZHU ONA:
— TIOCTPOEHUS U UCCIICIOBAHUSI MPOCTEHIITNX MATEMAaTUUECKIX MOJICIICH.
DJieMeHThl KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUHU BEPOSITHOCTE
Yuawueca oonxcrvt ymemo:
— pemaTth IpoCcTenIne KOMOMHATOPHBIE 3a/1a4M METOJIOM Iepedopa, a TAK)Ke C UCIIOJIb30BAHUEM U3-
BECTHBIX (HOpMYIT;
— BBIUUCIIATH B MIPOCTEUIIINX CIIydassX BEPOSATHOCTH COOBITHI Ha OCHOBE TI0/ICYETA YK CIIa UCXOJIOB.
Yuawguecsa oonscuvl ucnonvzosamsv npuodpemennvie 3HaHUA U YMEHUSA 8 NPAKMUYECKOU
0esime/IbHOCHU U NOBCEOHEBHOUL MHCUZHU OlA:
— aHaJIM3a PeATbHBIX YUCIOBBIX JaHHBIX, IPEICTABIICHHBIX B BUJE IUarpamMMm, rpauKoB;
— aHanu3a nH(QOpPMAIUK CTATUCTUIECKOTO XapaKTepa.

2. TEMATUYECKOE IINIAHUPOBAHUE

Ne
n/n HauMeHoBaHUe pa3/iesioB U TEM BceroyacoB | [Ipumeyanue
| Tpuronomerpudeckne GyHKIIIH 14
I [IpousBoHas U €€ reOMETPUUECKUI 16
CMBICT
" [IpumeneHnre mpou3BOIHOM K 16
Hccaea0BaHuI0 PyHKIMI
v WuTerpan 13
V KombunaTtopuka 10
VI DneMEeHTBl TEOPUH BEPOSITHOCTH U CTa- 11
TUCTUKU
VII [loBTOpEHUE 15

3. COOEP)KAHUE OBYYEHUA

1. TloBTOpeHue Kypca ajaredpbl M Ha4YaJ MaTeMaTH4YecKoro ananausa 10 kiacca — 4 u.
2. Tpuronomerpuyeckue pyHkuuu — 14 4.

OOnacTp ornpeeneHuss 1 MHOKECTBO 3HAUECHHI TPUTOHOMETpUYecKuX (pyHKuui. YeTHOCTD,
HEYETHOCTh, MEPUOJMYHOCTh TpUrOHOMeTpudeckux (yHkimidi. CBoiicTBa (yHKIUU U ee rpaduk.
CaoiictBa ¢yHkimu Yy = Sin X u ee rpaduk. CoiicTBa QyHKkIMu y = fg x U ee rpaduk. OOpaTHbIC
TPUTOHOMETpHUUYECKHE (PYHKIIMH.

Ocnoenas yenv — N3y4uTh CBOWCTBA TPUTOHOMETPHUUECKUX (DYHKIUHM, HAYYUTh Y4alMXCs
NPUMEHSATH 3TH CBOICTBA NPH PEIICHUN YPaBHEHUH M HEPABEHCTB, HAYYUTh CTPOUTH IPaUKH TPH -
TOHOMETPUYECKUX (YHKIUI.

Cpeny TpUrOHOMETPHUYECKUX (OPMYIN CIEAYET 0CO00 BBIACIUTH T€ (POPMYIbI, KOTOpBIE
HEMOCPEICTBEHHO OTHOCSTCS K MCCIEIOBAaHUIO TPUTOHOMETPUUYECKUX (PYHKIUI U MOCTPOSHHUIO UX
rpadukoB. Tak, Gopmyisr Sin(—x) = — SiN X COS(—x) = cos x BBIpa)XatoT CBOMCTBAa HEYETHOCTU H YET-
HOCTH (DYHKIHI Y = SiN X U Y = COS X COOTBETCTBEHHO.

4



[Toctpoenue rpaiKOB TPUTOHOMETPUUECKUX (DYHKIMNA MPOBOIUTCS C UCHOJIB30BAHUEM UX
CBOWCTB M HAUMHACTCS C NOCTpOoeHUs rpaduka GyHkuuu Y = C0S X. ['paduk dyHkimu y = Sin X no-
Jy4aeTcsi cIBUroM rpaduka GyHKIHU Y = COS X B COOTBETCTBUH ¢ hopMyItoit Sin X = cos (X - ©/2). C
MOMOIIIBIO TPAa(UKOB MIUTIOCTPUPYIOTCS U3BECTHBIE CBOMCTBA (DYHKITUI, a TAK)KE BBISIBIISIIOTCS HEKO-
TOpBIE JIOTIOJIHUTENbHBIE CBOMCTBA. C MOMONIBbIO TpaMKOB TPUTOHOMETPUUYECKUX (PYHKIUI pera-
IOTCS TIPOCTEHIIINE TPUTOHOMETPHYECKUE YPaBHEHHS  HEPABEHCTBA.

OOpatHble TPUTOHOMETPUUECKHE (PYHKIIUU TAIOTCS 0030pHO, B O3HAKOMUTEIHLHOM ILJIaHE.
[Tose3Ho Takke paccMOTpeTh rpaduku GyHKIIMH y = [COS X|, Y =a + C0S X, Yy = a COS X, Y = COS ax,
/1€ @ — HEKOTOPOE YHCIIO.

3. Ilpou3BoaHasi U ee reoMeTpUYeCKUii cMbIca — 16 4.

Onpenenenue npousBoHou. [IponsBoanas crenenHoi pynkuun. [IpaBuna muddepenimpona-
Husl. [Ipon3BoiHBIE HEKOTOPBIX AIEMEHTApHBIX (PyHKIMMN. ['eoMeTpruuecKuii CMBICI TPOU3BOTHOM.

OcHoenasa yenb — BBECTU NMOHITHE NMPOU3BOIHOM; HAYYUTh HAXOJUTh MIPOU3BOJIHBIE C TIOMO-
upio hopmyn nuddepeHIMpoBaHUs; HAYYUTh HAXOAUTh ypaBHEHUE KacaTelIbHOU K rpaduky QyHK-
ITUH.

W3noxxeHnne Marepuana BeAETCS HA HATJISHO-UHTYUTUBHOM YPOBHE: MHOTHE (OPMYIbI HE
JIOKa3bIBAIOTCS, @ TOJIBKO MOSCHSAIOTCS WM MPUHUMAIOTCS 0€3 JoKa3aTeNbCTB. | 1aBHOE — MMOKa3aTh
yyalumces 1esnecooOpa3HoCTh M3y4eHMsI MPOU3BOJHON M B JaibHeHeM nepBooOpa3Hoil (MHTe-
rpaia), TaKk Kak 3T0 HEOOXOIUMO MPH PEHICHNH MHOTHX MPAaKTUIECKUX 3ajad, CBA3aHHBIX C HCCIIe-
JOBaHUEM (U3NIECKUX SIBICHUH, BRIYUCICHUEM TUIOMIAIeH KPUBOJIMHEHHBIX (GUTYp M 00BEMOB Tell
C MPOU3BOJILHBIMH T'paHUIIAMH, C TOCTpoeHneM rpaduxoB pynkuuii. [Ipexne Bcero cienyer noka-
3aTh, 9TO PYHKIHH, TpaUKaMU KOTOPBIX SBISIFOTCS KPUBBIC, OMMUCHIBAIOT MHOTHE BaXXHBIE (PH3HUE-
CKHE U TEXHUYECKHE MPOIIECCHI.

[lonsiTus mpenena MoOCIEIOBATENBHOCTH W HENPEPBIBHOCTH (PYHKIMM (QOPMHUPYIOTCS Ha
HarJs1IHO-UHTYUTUBHOM YPOBHE; IpaBuiIa AuddepeHIupoBaHust U GopMysisl IPOU3BOAHBIX 3JIEMEH-
TapHbIX QyHKIMN TpuBoAATCS 6€3 000CHOBAaHUH.

4. TlpuMeHeHMe NMPOU3BOIHOM K Hccjae10BaHUI0 GyHKIMA — 16 4.

Bo3spacranue u yobsiBanue GyHKIuu. OKkcTpemMyMbl GyHKnn. Hanbopiiee 1 HauMeHbIIee
3Ha4yeHus QpyHkuuu. [IponsBoaHas BTOpOro mopsijika, BEITYKJIOCTh M TOUYKH neperuda. Iloctpoenune
rpaduKoB (PyHKIIHI.

Ocnoenas yenp — 1o0Ka3aTb BO3MOKHOCTH IPOU3BOJAHON B HCCIIEOBAaHUH CBOMCTB (DyHKIUI
U TIOCTPOEHUH MX Tpa(UKOB.

[Ipu n3yuenun maTepuaia MUPOKO UCIOJb3YIOTCS 3HAHUS, IOJYyYEHHbIE YJallIUMKCS B X0O/I€
paboTHI HAJ IPEIBIAYIICH TEMOIA.

OOOCHOBBIBAIOTCS YTBEPXKAECHUS O 3aBUCUMOCTH BO3pacTaHMsl M yObIBaHUS (DYHKLHMU OT
3HaKa ee IPOM3BOTHOM Ha JAHHOM IIPOMEKYTKE. BBOAATCS MOHATUS TOUEK MaKCUMyMa U MUHUMYMa,
Touek neperuba. Yuamiuecs 3HAKOMSTCA C HOBBIMU TEpPMUHAMU: KPUTUYECKHE U CTAllMOHApPHBIE
TOYKH.

ITocne BBeieHMS NOHATHI MaKCUMyMa U MUHUMYMa GYHKIUHN (popMUpyeTcs pecTaBlIeHNe
0 TOM, YTO (PyHKIMS MOXKET UMETh 3KCTPEMyM B TOYKE, B KOTOPOIl OHa HE MMEEeT MPOU3BOJHOM,
Hampumep, y = |x| B Touke x = 0.

OmnpeneneHre BUa SKCTpeMyMa MpernosaraeTcs cBa3arh ¢ NepeMeHON 3HaKa MPOU3BOAHOM
(GyHKLIMU TIpU Tepexojie uyepe3 TOUKY IKCTpemMyma. JKemarenbHO MOKa3aTh yYallUMCs, Y4TO 3TO
MOYKHO CJIeNIaTh MPOILE — 10 3HAKy BTOpoi mpou3BoaHoi: ecu f "(x) > 0 B HekOTOpOH cTalMOHAPHON
TOYKE X, TO paccMaTpuBaeMasl CTal[MOHapHas TOYKa €CTh TOYKa MUHMMYyMa; ecid f "(x) < 0, To 3Ta
TOYKa — Touka Makcumyma; eciu f "(x) = 0, To Touka x ecTh TouKa meperuoda.

[IpuBoaMTCS cXema MCCIeOBaHUSI OCHOBHBIX CBOMCTB (DYHKIIMH, MpeABapsIOIIas MOCTpoe-
Hue rpaduka. Ita cxema BBIMISANUT Tak: 1) oOnacTh onpeaeneHus GyHKINU; 2) TOUYKU TepeceyeHUs
rpaduka ¢ ocIMU KOOPJIUHAT; 3) MPOU3BOAHAS (QYHKIMH U CTALlMOHAPHBIE TOUYKH; 4) MPOMEKYTKU
MOHOTOHHOCTH; 5) TOUKHM 3KCTpeMyMa U 3HaYeHUS PYHKIUH B STHX TOYKaX.

5. HuTerpan—13 4.



[TepBooOpasnas. [IpaBuia HaxoxaeHus IepBooOpa3HbIX. [1nomans KpUBOJIMHEHHOM Tparie-
nuu. MHTerpan u ero BeiurciaeHue. Berancnenue miomanen Guryp ¢ moMoIbio uaTerpanos. [pu-
MEHEHHE TPOU3BOJHON M MHTETpaja Ui PEeHIeHUs PU3NUECKUX 3ajay.

OcHognaa yenb — 03HAKOMUTH C NIOHATHEM MHTErpajla U HHTETPUPOBAHUEM KaK Ollepaluen,
obpatHoil TuddepeHITuPOBAHUIO.

Omnepanyst UHTETPUPOBAHMS CHAaYaJla OTPEICISIETCSl KaK orepanus, oopatHas quddepeHm-
pOBaHMIO, J1ajiee BBOJUTCS MOHATHE NEPBOOOPA3HOM, IIPU 3TOM HE BBOJUTCS HU OIpPEJEICHUE HE-
OTIPEJICIIEHHOTO MHTETpalia, HU ero obo3HavueHue. Tabmuia npaBuil HHTETPpUpOBaHUs (T. €. Tabynia
1epBOOOPA3HBIX) B 3TOM CIIy4ae €CTECTBEHHO MOJy4aeTcsl U3 TaOiIuibl Mponu3BoAHBIX. DopMymupy-
eTcs YTBEP)KICHUE, YTO BCe mepBooOpasHble it GyHKuuu f(x) umerot Bun F(x) + C, toe F(x) —
nepBooOpa3Hasi, HalAeHHAs B TaOIUIEe. ITOT (DaKT HE JTOKA3BIBACTCS, & TOJIBKO MOSICHSICTCS.

Ces13p Mexay nepBooOpa3HON M IUIONIA/IbI0 KPUBOJMHEMHON Tpameruy YCTaHaBIIMBAETCS
¢dopmynoit Hetorona — JleltOuuna. Jlanee Bo3HMKAaeT ONpeaereHHbI MHTErpasl KaK Mpejaen WHTe-
rpajgbHONM CyMMBI; ipu 3ToM Qopmyna Hetotona — JleiiOHuIa Takke OKa3bIBa€TCsl CHPaBEIMBOM.
Takum oOpaszom, 3Ta popmyina ABIISETCS TJIABHOM: C €€ TOMOUIbIO BBIUUCIISIFOTCS OIpeIeICHHbIE H-
TerpaJibl ¥ HaXOIATCS TIIOMIA N KPUBOJIMHEHHBIX Tpaeni.

[Ipocreiimume nuddepeHnranbHble ypaBHEHUS U IPUMEHEHUE MTPOU3BOIHON U MHTErpaja K
pelIeHno PU3NYECKUX 3aa4 JarTCsl B 03HAKOMHUTEIHLHOM IJIaHe.

6. Komomnaropuka — 10 u.

[IpaBuno npoussenenus. [lepecranoBku. Pazmenienus 6e3 nosropennit. Coueranus 0e3 mo-
BTOpeHui u OuHom HproToHa.

Ocnoenasa yenv — pa3BUTh KOMOMHATOPHOE MBIIUICHUE YYalIUXCS; 03HAKOMUTH C Teopuei
COeIMHEHUH (KaK cCaMOCTOSITENIbHBIM Pa3/IeloM MaTeMaTUKU U B AaJIbHEHIIIEM — C almapaToM pelie-
HUS psiZla BEPOSITHOCTHBIX 3a7a4); 000CHOBaTh opMyiry OnHoma HerotoHa.

OCHOBHBIMU 33/la4yaMU KOMOMHATOPHKHM CUUTAIOTCA Clefyrouue: 1) cocraBieHue ynopso-
YEHHBIX MHOECTB (00pa30oBaHWE MEPECTAHOBOK); 2) COCTABJIEHNE TIOJMHOXECTB JAHHOTO MHOXE-
cTBa (0Opa3oBaHUE COUYETaHWM); 3) COCTABICHHUE YIOPSIOYCHHBIX MOAMHOXKECTB JTaHHOTO MHOXE-
cTBa (00pa3oBaHKE pa3MEIICHUI).

N3 Bcero MHOroo0pasusi BOIpOCOB, KOTOPBIMU 3aHMMAETCSl KOMOMHATOPUKA, B MPOrpaMMy
BKJIFOYAETCS JIMIIb TEOPUS COEIMHEHUH — KOMOMHATOPHBIX KOH(Urypaluid, KOTOpble Ha3bIBatOTCA
NIEPECTAaHOBKAMH, Pa3MEIICHUsAMHU U couyeTaHusMU. [Ipuuem o0s3aTeNIbHBIMU Ul U3Y4EHUsI SIBJIS-
IOTCSl JIMIIb CO€AMHEHUS 0€3 MOBTOPEHUM — COEMHEHUS, COCTABIIIEMbIE 110 OIPEECICHHBIM IIPaBU-
JlaM U3 pa3In4HbIX JIEMEHTOB.

7. DjeMeHTHI TeOPUH BeposiTHOCTel — 11 4.

BepostHOCTh coObITHA. CloXkeHHEe BeposiTHOCTEH. BeposTHOCTh mpou3BeieHHsI HEe3aBUCH-
MBIX COOBITHIA.

Ocnoenasn yenv — chopMupoBaTH MOHATHE BEPOSATHOCTH CIY4alfHOTO HE3aBUCHUMOTO COOBI-
THUS; HAYYUTh PEIIaTh 33/1a4M Ha IPUMEHEHUE TEOPEMbI O BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX
COOBITUH U Ha HAXOKJEHUE BEPOSITHOCTU IPOU3BEICHHS IBYX HE3aBUCUMBIX COOBITHIA.

B nporpammy BKJIHOYEHO M3yueHHE (YACTMYHO HAa MHTYUTUBHOM YPOBHE) JIMIIb OTAEIbHBIX
3JIEMEHTOB TEOPUHU BeposiTHOCTEH. [Ipu 3TOM BBEIEHHMIO Ka)KJOI'0 HMOHATHUS MpeaiecTByeT Hedop-
MaJlbHOE 00BACHEHHE, PACKPBIBAIOIIEE CYIIIHOCTh JAHHOTO MOHSTHS, €ro MPOUCXO0XKIEHUE U peab-
HBIHA cMbIci. Tak BBOIATCS MOHATHS CIIy4aiHbIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUH, CBS3aH-
HBIX C HEKOTOPBIM HCTBITAHUEM; ONIPEEIIAIOTCS U WITIOCTPUPYIOTCS OTepaliuy HaJl COOBITHSIMU.

Knaccuueckoe omnpeneneHre BEpOSATHOCTH COOBITHSI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMU
ucxosamMu (GopMyIMpyercsi CTpOro, ¥ Ha €ro OCHOBE (C MCII0JIb30BAaHHEM 3HAHUH KOMOMHATOPUKN)
pemaercs 00JIBIIMHCTBO 331a4. [IoHATHS reoMeTpUYecKOi BEpPOSITHOCTU M CTATUCTUYECKOM BEpOsT-
HOCTHU BBOJIWJIMCH HA HHTYUTHBHOM YPOBHE B OCHOBHOM IIIKOJIE.

He3zaBucumocTb coOBITHI pa3zbsCHIETCS HA KOHKPETHBIX IpUMepax.

[Ipu u3n0okeHun MaTepuaia JaHHOTO pa3jieNa MoJUYEepPKUBAETCsl MPUKIAJHOE 3HAUCHHE TeO-
PHUH BEPOSTHOCTEH B Pa3JIMUHBIX 00JACTAX 3HAHUN U MPAKTHUECKON JeITeIbHOCTH YeJI0BEKa.

8. Hrorosoe noBropenue. Pemenne 3agau — 15 4.
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4. KAIEHJAPHO-TEMATUYECKOE IINTAHUPOBAHHUE

[ara npoBeneHust

Ne Homep
YpOK HaumeHnoBaHue pa3iejoB U TeEM mapa- 3aHATHH
a rpada IInanupye- | ®daxrtnye-
Mast CKast
1 [ToBTOpEeHue Kypca anreOpbl 1 Havyal MaTeMaTH4e-
ckoro ananm3a 10 xiacca
2 [ToBTOpEeHue Kypca anreOpbl 1 Havyal MaTeMaTH4e-
ckoro ananm3a 10 xiacca
3 [ToBTOpeHue Kypca anreOpbl 1 Ha4al MaTeMaTude-
ckoro ananm3a 10 xiacca
4 [ToBTOpEeHue Kypca anreOpbl ¥ Havyal MaTeMaTH4e-
ckoro aHaymm3a 10 kimacca. CamocTositensHas padora.
I'naBa VII. Tpuronomerpudeckue pynxkmmuu — 14 4.
5 Ob6nacTh onpeaeneHnil © MHOKECTBO 3HAUEHUN TPUTO- §38
HOMETPUYECKUX (PYHKITHIT
6 OO6acTh onpeaeieHnii ¥ MHOKECTBO 3HAYCHUHN TPUTO- §38
HOMETPUYECKUX (PYHKITHIT
7 YeTtHOCTS, HEYETHOCTD, NIEPHOJIMTHOCTD TPUTOHOMET- §39
pudeckux GyHKIIANA
8 YeTHOCTS, HEYETHOCTD, NIEPHOJIMTHOCTD TPUTOHOMET- §39
puyeckux ¢yakiuid. CamocTosTenbHas padbora.
9 | CaoiicTBa (hyHKIHH Y = COS X U ¢e rpaduK 840
10 | CgoiictBa GyHKIMHK Y = COS X U ee rpaduk 840
11 CaoiicTBa GyHKIIMHU Y = COS X u ee rpaduk. CamocTos- §40
TebHas paboTa.
12 | Cgoiicta dyHkiuu Y = Sin X u ee rpaduk 841
13 | Cgoiicta dyHkiuu Yy = Sin X u ee rpaduk 841
14 | Cgoiicta dyHkiuu Y = tg X u ee rpadux 842
15 CroiictBa dpyukuuu y = tg X u ee rpadpuk. Camocros- 842
TelbHas padoTa.
16 | OOpaTtHbie TpUTOHOMETpPUYECKUE QYHKIIUH 843
17 VYpok 000011IeH s B CHCTEMaTH3aIMy 3HaHu# o Teme | §38-43
«Tpuronomerpuueckue QyHKIHUN.
18 KonTtponsHas padora Nel no teme «Tpuronomerpuye-
ckue QyHKIIm»
I'nasa VIII. Ilpon3Boanas u ee reoMeTpuyecKuii cMbica — 16 4.
19 | [IpousBonHas 844
20 | IIpousBomHas 844
21 | Ilpou3BoiHas cTENEHHON (QYHKIIUU 845
22 IIpousBoanas creneHHol pyHkuuu. CamocToATeNbHAS 845
pabora.
23 | IlpaBuna quddepeHunpoBaHus 846
24 | IlpaBuna quddepeHunpoBaHus 846
o5 [IpaBuna quddepenunpopanus. CaMoCTOsATEIbHAS pa- 846

oora.




26 | IIpou3BOHBIC HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIHIA 847
27 | Ilpou3BOgHBIC HEKOTOPHIX JIEMEHTAPHBIX (YHKIIHHA 847
8 [Ipon3BoAHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKINH. 847
CamocrosTenpHas padoTa.
29 | 'eoMeTpHUYECKHIA CMBICI IIPOU3BOIHOM 848
30 | I'eomeTpuyecKHii CMBICI IIPOU3BOIHOM 848
31 I'eomeTrpuueckuii cmbica npou3BoaHOM. CaMocCTOsI- 848
TeNbHas padoTa.
30 Ypox 0000IIeHUs U CHCTeMaTH3aluy 3HaHui o Teme | 844-48
«[IponsBoaHast U €e TEOMETPUIECKHUIA CMBICIDY
33 VYpoxk 0000IIeHus U CHCTeMaTH3aliy 3HaHui mo Teme | 844-48
«IIpon3BoaHAs U €€ TEOMETPUYECKHUN CMBICI)
34 KontponbHas pal60Ta Ne2 no Teme «IIpousBonHas u ee
TE€OMETPUIECKUI CMBICID)
I'nasa IX. [IpuMeHeHne MPOU3BOAHOI K HCCJIeA0BaHNI0 PyHKIMI — 16 4.
35 | Bo3pacranue u yObiBaHMe QYHKITUN 849
36 | Bospacranue u yObiBaHMe QYHKITUN 849
37 | DkcTpeMyMbl QYHKIIUN 850
38 | DkcTpeMyMbl QYHKIIUN 850
39 | Okcrpemymsl pyHKIMH. CaMocTOsTeNIbHAS padoTa. 850
40 [IpuMeHeHre POU3BOAHON K TOCTPOCHUIO TpadUKoB 851
byHKIMI
M HpI/IMeHUGHI/Ie MPOU3BOHON K MOCTPOEHHUIO TpauKoB 851
byHKIMI
42 [IpuMeHeHre POU3BOAHON K TIOCTPOCHUIO TpaduKOB 851
¢dbynaknumii. CamocTosTenbHas padoTa.
43 | HaubGosnpliee u HauMeHblIee 3HaYeHUE QYHKIINH 852
44 | HaubGosnpliee 1 HaMeHblIee 3HaUeHUE QYHKIINH 852
45 Haubonpiiee n Haumenbiiee 3Hauenue ¢pynkiuu. Ca- 852
MOCTOATEebHAs paboTa.
46 | Beimyknocts rpaduka GyHKIMHM, TOYKH Ieperuda 853
47 | Beinyknocts rpaduka GyHKIMHI, TOYKH Ieperuda 853
VYpok 000011IeH s U CHCTEMaTH3aIMy 3HaHu# 1o teme | §49-53
48 | «IIpumeHeHHE TPOU3BOIHON K UCCIIEIOBAHUIO (PYHK-
1070703
VYpok 000011IeH s U CHCTEMaTH3aIMy 3HaHu# 1o teme | §49-53
49 | «IIpumeHeHHE TPOU3BOIHON K UCCIIEOBAHUIO (PYHK-
1170703
50 KonTtponrHas padota Ne3 no teme «IIpumenenue mpo-
W3BOJIHOM K MCCIIEIOBAHUIO (DYHKIIUI
I'naBa X. UnTerpan — 13 4.
51 | IlepBooGpasHas 854
52 | IlepBooGpasHas 854
53 | IlpaBuiia HaXOXAECHUS IEPBOOOPa3HON 855
54 | IlpaBuiia HaXOXKAECHUS IEPBOOOPa3HON 855
55 [IpaBuna HaxoxiaeHus nepBooOpasHoil. Camocros- 855

TeJIbHas padoTa.




56 | Ilmomaab KPUBOIMHEHHON Tpaneluy U HHTETpal 856
57 | Ilnomaab KPUBOJIMHEHHON Tpaneluy U MHTETpal 856
58 [Tnomans KpUBOIMHEHHOW Tpaneuuu U uHTerpan. Ca- 856
MOCTOSATEIbHAs paboTa.
59 | BeluncieHue HHTETPAJIOB. 857
60 | Berumcnenue miomanei ¢ IoOMOIIbI0 HHTETPAJIOB 858
61 Ypoxk 000011eHHsT U CHCTeMaTH3aluy 3HaHui 1o teme | 854-58
«nTerpany
62 Ypoxk 000011eHHsT U CHCTeMaTH3aluy 3HaHui 1o teme | 854-58
«MHTerpan»
63 | KonrponbHas padota Ned mo Teme «MHTETpam»
I'naBa XI. Komounaropuka — 10 u.
64 | KomOunaropusie 3aiaun. [IpaBuiio nponsBeneHus 860
65 | IlepecranoBKH 861
66 | Pasmemienus 862
67 | Pasmemenus. CamocrosiTeNibHas padoTa. 862
68 | Coueranus u ux CBO¥CTBA 863
69 | CoueraHus u ux CBO¥CTBa 863
70 | buromuaneHas Gopmyiia HeroroHa 864
71 | bunomuaneHas Gopmyna Hetorona 864
79 Ypoxk 06001IeHHS 1 CUCTeMATH3aIlK 3HAHHUH 110 TEME §60-64
«KomOuHaTOpHKaY)
73 | KonTpoasHas padota Ne5 mo reme «KomMOMHAaTOpHKa»
I'nasa X1, XIll. DaemeHTHI TeOpUU BeposiTHOCTEH U cTaTHCTHKH — 11 4.
74 | CoObrTua. KoMOuHAMu cOOBITHI 865-66
75 | BeposaTHOCTH MPOTHUBOIIOJIOKHOTO COOBITHS 866
76 | BeposTHOCTH COOBITHS 867
77 | CrnoskeHue BEpOSITHOCTEMH 868
78 | He3aBucuMble COOBITHS. Y MHOKCHHE BEPOSTHOCTEH 868
79 Craructuyeckas BepoaTHOCTb. CamMocTosTeNbHas pa- §70
6oTa.
80 | CiyuaiiHble BEJIMUMHBI 871
81 | LenTpanpHble TEHACHIIUN 872
82 | Mepsi pazdpoca 8§73
83 Ypok 0600111eH1s U cUCTeMaTU3alluy 3HaHUi 110 TeMe §65-73
«DNEMEHTBI TEOPUH BEPOSTHOCTEH U CTATUCTUKH
84 KOHTpOHLHaif’ pabota Ne6 1o Teme «IJIeMEHThI TEOpUU
BEPOSTHOCTEH U CTATUCTUKH»
Hrorosoe noBropenne Kypca aiaredpbl M HaYaJ aHaau3a — 15 4.
85 | IloBTopenue. MppanmoHanbHbIe ypaBHEHUSI.
86 | [ToBTopenue. UpparnmonansHbie HEPABEHCTBA
87 [ToBTopenue. UppanoHanbHble ypaBHEHHS M HEpa-
BEHCTBA.
88 | IloBropenue. [lokazaTenbHbIe ypaBHEHHUS.
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89 | IloBropenue. [TokazaTenbHbie HEPABEHCTBA.

90 [ToBTopenue. Iloka3aTenpHble ypaBHEHHS U HEPABEH-
CTBA.

91 | IloBropenue. Jlorapupmudeckue ypaBHEHHUS.

92 | IloBropenue. Jlorapupmudeckue HepaBeHCTBA.

93 [ToBTOpenue. Jlorapudmuueckie ypaBHEHUs U HEpa-
BEHCTBA.

[TosTopenue. [IpeoOpa3oBaHre TPUTOHOMETPUIECKIX
BBIPAXKCHUM.

94

95 [ToBTOopenue. [IpeoOpa3oBanue TPUTOHOMETPUYECKHIX
BBIPAXKECHUI.

96 | IloBropenue. TpuUroHOMETpHUYECKHE YPAaBHEHHUS.

97 | IloBropenne. TpUrOHOMETPHUYECKHE YPAaBHEHHUS.

98 | UroroBas KoHTpoJIbHAs paboTa

99 | AHanm3 UTOTOBON KOHTPOJIBHOM PabOTHI

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O IPEAMETA

Ilepeuens 0bopyoosarus:
1. JIuneiiku xknaccubie (100 cm)
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Nookowh

oakwnE

Jluneiiku knaccueie (60 cm)
VYronpauk kinaccusri (30° u 60°)
VYronsauk knaccusri (45° u 45°)
[upKynb K1acCHbIN
TpaHcnopTup KJIaCCHBIN

Habop uHCTpyMEHTOB KJIaCCHBIX

Ilepeuenv Ha2na0nbIX U OUOAKMUYLECKUX MAMEPUATIOB.
Briaromuecs: yueHbIe-MaTeMaTHKA

Tabmuier o anredpe 11 kmace

Junaktuyeckue Marepuaisl 1o anreope 11 kimace
Kaprouku ¢ 3amanusamu s 11 kimacca

Tpenaxepsl 0 TeMaM Kypca

KomnakTt-muck: «Ypoxku anreopsi» KM (11 kiacc)

6. YYHEBHO-METOANYECKOE OBECIHEYEHUE YYEBHOTI'O IPEJJIMETA

OcHogHas yueOHo-MemoouyecKas Iumepamypa.:

1.

2.

3.

4.

AureOpa u Havasa aHanm3a : yae0. mas 10-11 k. o6meobpazoBaTenbHbIX yupekacauii / . A.
Mopaxosuy, u 1p. — 11-e uzn. — M : [Ipocsemenue, 2012. — 464 c.

N3yuenue anredps! u Havana ananu3a B 10-11 kmaccax : k. s yautens / H. E. ®degoposa, M.
B. TkaueBa. — M. : IIpocsenienue, 2003. — 205 c.

[Ma6yrann M. 1. Anrebpa u Hauana ananmmsa : Jlugaktudeckue marepuanst s 10-11 kit — M. :
Mmuemo3suna, 1998. — 253 c.

AureOpa u Havajia aHanm3a . AuaakT. marepuaisl it 11 k. / b. M. Usnes, C. M. Caaxksu, C. 1.
[Bapudypa. — 10-e u3a. — M. : TIpocsemenue, 2007. — 192 c.

Jlononnumenvnas yuebHo-memooudeckas 1umepamypa:

1.

2.

3.

©~ o o

AnteiaoB I1. . Anrebpa u Havana ananuza. Tectel. 10-11 kmaccel : yaeOHO-METO 1. OcoOHe. —
M. : ipocda, 1998. — 96 c.

3aBuu JI. U. llnsamounuk JI. 1. KonTpoasHbie 1 mpoBepoyHbIe padoThl 1o anredpe 10-11 k. :
MeTto. mocooue. — M. : JIpoda, 2001. — 112 c.

I'puropsera I'. ., Mopozosa H. H. Tloypounsie mnansl no yueonuky L. A. Anumosa u np. Aj-
reOpa u Havyayia ananuza. — Bonrorpan : Yuutens-ACT, 2002.

JlutBunenko B. H., MopakoBuu A. I'. [IpakTukym mo sneMeHTapHON maremartuke: AnreOpa.
Tpuronometpus. : yue0. mocodue /i CTYAeHTOB (u3.-MaT. crel. nea. uH-oB. — M. : [Ipocsere-
Hue, 1991. — 352 c.

Capanues I'. U. Yopaxunenus B 00ydenun matemaruke. — M. : [Ipocemienne, 1995.
http://www.fcior.edu.ru, http://www.school-collection.ru, http://www.rusolymp.ru

Kypnan «Marematrka B IIKOJIE)»

l'azera «Marematuka»
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