AHHOTanus K padoyeii nporpamme «MaremaTukay,
BKJIIOYAs aJredpy 4 Ha4YaJia MaTeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPHI0
10-11 kaacc (0a30BbIii YPOBEHD)

Pabouas nporpamma nmo maremaruke aisg 10-11 kimaccoB cocraBiieHa Ha
OCHOBE:

- denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa
cpenHero obmero oOpa3oBaHus (YTBEpXAEH TNpuka3oM MuUHUCTEpCTBa
oOpazoBanust u Hayku Poccuiickoit deneparum ot «17» mekadbps 2012 r. Ne 413);

- Paboueii mporpammbl  «Anrebpa W Hadajga MaTeMaTHYECKOTO
ananu3a» k YMK III.A. Anmumosa u nap.( Anrebpa u Hayajla MAaTEMaTUYECKOTO
aHanu3a. COOpHMK MNpuUMEpHBIX pabouux mnporpamm. 10-11 kmaccel: yueO.
nocobue s yuurtened o01eo0pa3oBaT. opraHu3anuii: 0a30BbI U yriayOd.
ypoBHu / [cocT. T. A. Bypmuctpona] - M.: [Ipocsemnienue, 2020 1.)

- PaGoueii nporpammbl «['eomerpusi» k YMK JL.C. Artanacsn wu
ap.(I'eometpusi. COOpHUK NpUMEpHBIX pabouux mnporpamm. 10 - 11 kiaccer:
nocobue s yuurtened o01ieo0pa3oBaT. opraHu3anuii: 0a30BbI U yriayOd.
ypoBHHU / [cocT. T. A. Bypmuctpona] - M.: IIpocsemnienue, 2020 r.)

- OCHOBHOU 00pa3zoBarenbHoi porpammbel MOBY COII Ne 25 ropoaa
Coun nmenu I'epost Coserckoro Coroza Boittenko C.E.

- OCHOBHOM BocnurtaresnbHou nporpammel MOBY COII Ne 25 ropoana
Coun nmenu I'epost Coerckoro Coroza Boittenko C.E.

Y4yeOHUKM:

. AnrebOpa 1 Hauana MateMatuyeckoro aHanuza 10-11 kmaccel, aBTOpHI
[I.A. Anumos, FO.M. Kossirun u np., M:, «IIpocsemnienue», 2020 r.

. I'eometrpust 10-11 knaccel, aBropel JI.C. Atanacan, B.®. byTy30B u
ap., M:, «IIpocsemienue», 2020 r.

Pabouas mporpamMa mo maTeMaTHKe MpeaycMaTpuBaeT 3 yaca B HEJEIIO
(102 gacoB B roa) B 10 kiacce, 3 gaca B Henento (102 gacoB B roa) B 11 kmacce
1o ajiredpe ¥ HavajlaM MaTeMaTUYeCKOro aHajau3a U 2 Jaca B Hepento (68 yac B
rona) B 10 knacce u 2 yaca B Henento (68 yac B roa) B11 kiacce mo reoMeTpuu.

N3yyeHne MaTeMaTHKH HANPABJIEHO HA JOCTHKEHHE CJIeYHIINX
neJiei:

- OBJIAJIcHUE KOHKPETHBIMU MaTEMaTHYECKUMU 3HAHUSIMH,
HEOOXOIUMBIMH JIJII MPUMEHEHUS B KOHKPETHOW NMPAKTHYCCKON IEATCIBHOCTH,
JUTSI U3yYCHUSI CMEKHBIX TUCIUTLIINH, OIS TIPOJOJKEHUST 00pa30BaHMS;

- WHTEJUICKTYallbHOE PAa3BUTHE YydaluXcs, (OPMHUPOBAHUE KadyeCTB
MBIIUICHUS, XapaKTePHBIX ISl MATEMATUYCCKON JEATETLHOCTH W HEOOXOIMMBIX
JUTSI MPOAYKTHUBHOM >KU3HU B OOIIECTBE;

- dbopMHpoOBaHUE TIPEACTABICHUA 00 UIEAX M METOJaX MAaTeMAaTUKH, O
MaTeMaTHKe Kak (hopMe ONMHMCaHUs U METO/IC MO3HAHUS IeHCTBUTEILHOCTH;

- dbopMupoBaHUE TIPEACTABICHUM O MaTeMaTHKe KaK 4YacTu
00111eUeIOBeYeCKON KYJIbTYpbl, IOHMMaHUsA 3HAYMMOCTH MaTEMaTHKUA s



O6IHC‘{€JIOBC‘{CCKOFO mporpecca.

Conepxkanue kypca matematuku B 10-11 kiaccax.
AJireOpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIU3A

Auredpa

Koneunoe  MHOXE€CTBO,  DJIEMEHT  MHOXECTBA,  ITOAMHOXKECTBO,
nepeceyeHne M OOBEOUHEHUWE MHOXECTB, YHUCJIOBBIE MHOYKECTBA HA
KOOPAMHATHOM IPSAMOM, OTPE30K, MHTEPBAJL, IIPOMEKYTOK C BBIKOJIOTOW TOYKOU,
rpaduyeckoe TPEACTaBICHHE MHOXKECTB Ha KOOPAMHATHOM  IJIOCKOCTH.
YTBepxkaeHHE (BBICKa3bIBAHUE), OTPULIAHUE YTBEPKACHHUS, HICTHHHBIEC U JIOKHBIC
YTBEpXKACHUS,  CIEACTBHE, YAaCTHbIM  CiIydail  OOIIEero  yTBEp:KICHUS,
KOHTPHpUMeEp, N0Ka3areabcTBo. KopeHb n-ii creneHn u ero cpoiictsa. [lonaTue
openena  4YHCIOBOM  mocienoBaresbHOCTH.  (CTeneHp ¢ IEMCTBUTENBHBIM
[IOKAa3aTeJIeM, CBOKCTBA CTENEHU. J[eMCTBUS ¢ KOPHSMH HATYPaJIbHOW CTEIICHH U3
qrcell, TOXKAECTBEHHbIE PE0Opa30BaHus BIPAKEHUH, BKIIOYAIOIINUX CTEIEHU U
kopHu. Jlorapupm yucna. JlecaTuuHble U HaTypajdbHble Jorapudmsl. Huco e.
Jlorapupmuueckue toxnaectsa. JledcTBus ¢ norapudMaMu 4ucend; MpoCTEHIIne
npeoOpa3oBaHUs BBIPAXKEHUM, BKIIOYAOMMX Jiorapupmbl. M3o00pakeHue Ha
YUCJIOBOM MNPSIMOM MLENBIX M PALNUOHAIBHBIX YHCEJ, KOPHEHM HATypaJbHOU
CTENEHU W3 4YHCel, JIorapu(dMoB umucesl. TpUrOHOMETpHYECKash OKPY>KHOCTb,
paguanHas Mepa yria. CHMHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC IPOU3BOJIBHOIO
yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO W CIEICTBUS W3 HETO.

3HaveHus: TpuroHoMeTpuueckux GyHkui mis yriaos 0°, 30°, 45°, 60°, 90°, 180°,
T T T T

270° (0, ik 21 panx).@opMyIbl TPUBEACHUS, CIIOKCHUS, dhopmyibl
NBOMHOIO W TMOJOBMHHOIO  yIJla. YpaBHEHUs C  OJHOW  IEPEMEHHOM.
[Ipocreimue VMppalroOHaIbHbIE YpaBHEHUS. Jlorapupmuueckue U

nokaszaresbHble ypaBHeHus Buaa loga(bx + ¢) = d, a™ * ¢ = d (rne d moxHO
IPEICTaBUTh B BUJE CTEIIEHH C OCHOBAaHUEM a M PAllMOHAIBHBIM IOKA3aTeNIeM) U
UX peuieHus. TpUroHoMeTpruuecKkre ypaBHEHHUs BUJa SinX = a, cosx = a, tgX = a,
rie a — Ta0JIW4HOe 3HAYCHHE COOTBETCTBYIONIEH TPUTOHOMETPHYECKOU
¢GyHkuu, ¥ ux perieHus. HepaBeHcTBa ¢ oxHOM mepeMeHHON Buaa log, X<d,
a*<d (rme d MOXHO MpeICTaBUTh B BHJIE CTCIICHU C OCHOBaHHEM a). HecitoxHbie
palyoHajibHble, IOKa3aTejabHble, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUSI, HEPABEHCTBA M HX CHUCTEMBbI, NPOCTEHIINE UppaAlUOHAIbHbIC
ypaBHEHUsS! U HepaBeHCTBAa. MeTon uHTepBanoB. ['paduyueckre MeToAbl peleHus
YpPaBHEHUNW W HEPABEHCTB. PellleHue ypaBHEHUN W HEPABEHCTB, COJEPIKALIUX
IIEPEMEHHYIO 10 3HAKOM MOJYJsA. YPaBHEHUs, CHUCTEMbl YpPaBHEHUU C
apaMeTpoM.

MaremMaTH4ecKHH aHAIH3

[lonstne Qynkumu. Hynmu QyHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. ~ HauOonbliee ¥ HauMeHblllee  3HAYEHUS  (QYHKIUH.
[Tepuomnunocts ¢GyHkmmu. YETHOCTP W HEWE€THOCTH (yHKIMI. CreneHHas,
nokasareibHass M Jorapudmuueckue (yHKIUU; HX CBOMCTBA U Tpaduki.
Cnoxubie pyHkimu. TpuroHoMerpuueckue PyHKIIMU Y = COSX, Y = SInX, y = tgx.
Oyukuus y =ctg x. CBoilcTBa M TpaQUKd TPUTOHOMETPUYECKUX (PYHKIIHIA.



APKKOCHHYC ,apKCHUHYC, apKTaHT€HC 4MClia, apKKOoTaHreHc uucia. OOpaTHbie
TPUTOHOMETpUUYECKHe (YHKIIMK, WX cBoWcTtBa U rpaduku. [IpeoOpazoBanus
rpa@uKoB GYHKUMNA: CABUTH BIIOJIb KOOPJIMHATHBIX OCEH, PaCTsLKEHHE U CKaTUe,
CUMMETpPHSI OTHOCUTENILHO KOOPJIMHATHBIX Oced W Hauyaja koopauHart. ['paduxu
B3aMHO 00paTHbIX (QyHKUUH. [IpousBonnas pynkuuu B Touke. KacatenbHas k
rpaduxy ¢yHkuuu. ['eomeTpudeckuii v (QUIUYECKUI CMBICT TMPOU3BOIHOM.
[IpousBoaubie 3meMeHTapHbIX QyHKIMA. [Ipon3BogHAas CyMMBbI, POU3BEACHHUS,
yacTHOTO, AByX (ynkuuid. [loHsATHE O HeNpepbIBHBIX QYHKIMIX. Toukd
JKCTpeMyMma (MakCMMyMa MW MuUHUMyMa). lccienoBaHue 3ieMEHTapHBIX
(GYHKIIMI Ha TOYKM SKCTpEMyMa, HAXOXKJIECHHE HAWOOJBIIEr0 W HAMMEHbIIErO
3HaYeHUH QYyHKIUHU ¢ OMOUIbIO pou3BoHOM. [locTpoenue rpadukoB QpyHKIMIA
C IIOMOIIIBIO IIPOU3BOIHBIX.

[IpumeneHne npou3BOAHONW TpU pemieHuu 3aaad. llepBooOpa3zHasi.
[TepBooOpaznbie remMeHTapHbIX QyHKIMHI. [nomans KpUBOIMHEHHON TpaneuH.
®opmyna Hrerorona—JleiiOnuna. OmnpenenéHHplii  uHTErpan. Beruucienue
IUIOIIAJIeH TUIOCKUX (pUryp U 00BEMOB TEJN BpaIlEeHUs C TOMOIIbIO HHTETpaa.

BeposSiTHOCTB M CTATHCTHKA

Yactora M BEpOATHOCTh COOBITHUS. JlOCTOBEpHBIE, HEBO3MOXHBIE U
ciy4ailHple  coObITHsS.  BplunMcineHue — BEpoOSITHOCTEH B ONBITaX €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOAaMHU. Pemenune 3amad ¢ npuMeHEHnEM
KOMOMHATOpUKU. BeposTHOCTH CyMMBI JBYX HECOBMECTHBIX COOBITHH.
[IpoTHBOMONOKHOE COOBITHE W €ro BEPOATHOCTh. llpaBmio yMHOXKeHUs
BeposATHOCTEW. POpMyJia TOJHOW BEPOATHOCTH. Pemienue 3anay ¢ mpuMeHEHUEM
JiepeBa BEPOSATHOCTEN. [JUCKpETHBIE ClTydallHbIE BEJIMYUHBI U UX PACTIPEHCICHUS.
MaremaTuyeckoe OKHJaHWE, AUCIepcus CciydallHoW BenuuuHbl. CpenHee
KBaJpaTU4HOE OTKIIOHEHHE. [IoHATHE 0 HOpMabHOM pacnpeneneHuu. [Ipumepsl
CIIy4allHbIX BEJMYUH, MNOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPELIHOCTh
u3MepeHuit, pocT denopeka). [IpencraBiaeHue o 3akoHe OONbIIMX yucend. Posb
3aK0oHa OOJBIIMX YHCENl B HayKe, mpupoje u obmiecTBe. COBMECTHBIC
HAOJIIOICHUS IBYX ClIy4ailHbIX BenuuuH. [loHsTHE 0 KOppensuuu.

I'eomerpus

Touka, npsAmMasi ¥ IJIOCKOCTh B IMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U
CIHEACTBUS W3 HUX. B3anMHOE pacronoKeHUEe TMpsAMBIX M IJIOCKOCTEH B
npocTtpancTBe. llapajuienbHOCTh TPSMBIX M IIOCKOCTEW B IPOCTPAHCTBE.
N300paxkeHre MOpOCTEHIIMX MPOCTPAHCTBEHHBIX (QUIYp Ha  MJIOCKOCTH.
Paccrosinuga Mexnay ¢urypamu B TPOCTPAHCTBE. YTJbl B MPOCTPAHCTBE.
[TepneHANKYISIPHOCTD MPSMBIX U TuIocKOcTel. [Ipoekiius purypsl Ha TUIOCKOCTb.
IIpr3Haku NEPHNEeHIUKYIAPHOCTH TMPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
Teopema o Tpéx mnepneHaukynsapax. Muororpannuku. Ilapamnenenunen.
CBoiicTBa MpPAMOYroJLHOTO Mapamienenurena. Teopema Iludaropa B
npoctpancTee. Ilpu3sma m nupamupa. IlpaBunibHas nupamMuaa W IpaBUIIbHAS
npusma. [Ipsmas nupamuga. DIeMeHThl IpU3Mbl U nUpaMuabl. Tena BpameHus:
OWIMHAP, KOHYC, cdepa u 1map. OCHOBHbIE CBOWCTBA MPSMOIO KPYroBOIO
HWINHAPA, MPSAMOrOo KpPYyroBoro KoHyca. WM3o0paxkeHue Ten BpallleHHUS Ha
wiockoctu. [lpeacraBienne 00 yCeuy€HHOM KOHYCE, CEUYEHHUs KOHyca



(mapanienbHOE OCHOBAHMIO M MPOXOASAIIEe Yepe3 BEPIIUHY), CEUECHUs UINHAPA
(mapanienbHO W MEPHEHANKYISPHO OCH), ceueHus Iapa. Pa3BépTka mumHIpa u
konyca. IIpocreiimme KOMOMHAIIMM MHOTOTPAHHUKOB W TEJl BPAILEHUS MEXIY
co0Ooli BrruuciieHne 371eMEeHTOB MPOCTPAHCTBEHHBIX (Guryp (pé€Opa, nTuaroHan,
yrael). [lmomane MOBEpXHOCTH MPAaBUIBHONM NUPaMHUABl U MPSMOM IPHU3MBI.
[Inomanes MOBEPXHOCTH MPSIMOrO0 KPYroBOrO LMJIMHIPA, MPSAMOrO KpPYroBOIO
KoHyca U mapa. [lonstue 06 o0béme. OOBEM NUpPaMUIBl U KOHYCA, TPU3MBI U
uunusapa. O0sEM mapa. [logoOHble Tena B mpocTpaHcTBe. COOTHOLIECHUS] MEXKTY
IJIOMAIMA  TIOBEPXHOCTEH o0o0BEMamMu  TOMOOHBIX Ten. J[BmwkeHus B
MIPOCTPAHCTBE: NapaJUICIbHBIA NEPEHOC, LIEHTPAIbHAS CUMMETPHUS, CUMMETPHS
OTHOCUTEIBHO IUIOCKOCTH, MOBOpOT. CBoiictBa aABmkeHuid. IIpumeHenue
JBIKEHUI IIPU PELICHUU 3a/1a4.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

CyMMa BEKTOpOB, YMHOKEHHE BEKTOPA HA YUCJIIO, YTOJI MEXY BEKTOPaMHU.
CkansipHO€e NpOM3BEJICHNE BEKTOPOB. Teopema 0 pa3ioKEHUU BEKTOpPA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaMm. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB B
KoopauHatax. lIpuMeHeHHe BEKTOPOB IPH PELICHUM 3a1ad Ha HaxOKICHUE
paccToOsiHMM, JIMH, TUIomAaAed ©u OO0OBEMOB. VYpaBHEHHE IUIOCKOCTH B
MpPOCTpPaHCTBE. YpaBHEHUE cepbl B MpocTpaHcTBe. PopMyna Uisl BHIYMCICHHS
PACCTOSIHUSI MEXIY TOUKaMH B IPOCTPAHCTBE.

TpeOoBaHue K YPOBHIO NOATOTOBKHU YYaIIMXCS

e ompeAenATh 3HaueHHE (YHKIUU 10 3HAYCHUIO apryMeHTa Ipu
Pa3IMYHBIX crioco0ax 3aaaHus QyHKIINU;

. CTpOUTH TpaprKu U3YUCHHBIX (YHKIIHIA;

*  OmuchiBaTh O rpaduKy M B MPOCTEHIIMX Ciydasx 1o ¢dopmyre
MOBEJCHUE W CBOWCTBA (PYHKIMH, HAXOAUTH MO TpaduKy PYyHKIIUKA HAUOOJbIINE
Y HAaUMEHBIITNE 3HAYCHUS;

*  BBINONHATH apuPMETHUYECKUE JEUCTBUS, cOYeTass YCTHBIE W
IUCbMCHHBIC TPUEMBbI, MPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOIWUTh
3HaYeHUS KOPHS HATypaJbHOW CTENEHH, CTETICHU C PaIllMOHATBHBIM MTOKA3aTeJIeM,
norapudma, WMCHONB3Ys MPU HEOOXOAUMOCTH BBIYHCIUTEIBHBIC YCTPOWCTBA;
MOJIb30BATHCS OLIEHKOW M MPUKUIKOHN MPHU MPAKTUYECKUX pacueTax;

*  TPOBOAWTH MO M3BECTHBIM (OpMyJiaM M TpaBUIIAM MPEoOpa30BaHMUS
OYKBEHHBIX BBIP@KCHHM, BKJIIOYAIONINX CTCIICHHW, pPaJWKajbl, JIOTapuPMbI WU
TPUTOHOMETPHUCCKHUE PYHKITNH;

*  BBIYUCJIATH 3HAYCHMS] YHCIOBBIX H OYKBEHHBIX BBIPAXKCHUH,
OCYIIIECTBJISI HEOOXOIMMBIC TTOJICTAHOBKY M TIPE0Opa30BaHUS;

*  BBIYUCJATH TPOU3BOAHBIE U  TMEPBOOOPA3HBIE  AJIEMEHTAPHBIX
(GYHKIIUN, UCTIOJIB3YSI CIIPABOYHBIC MATEPUAIIBL;

*  HUCCIENOoBaTh B MPOCTEUIINX cCllydasxX (PyHKIHH HA MOHOTOHHOCTD,
HAXOAUTh HAaWOOJbIINE 3HAYEHHUS] (PYHKLIUN, CTPOUTH I'padUKH MHOTOWIECHOB U
OpPOCTEHIINX  palMOHANbHBIX  (YHKUMA C  HCIOJb30BAaHUEM  armapara
MaTEMaTUYECKOI0 aHAIN3a;

*  pemaTh palMOHAJIbHbIE, TIOKa3aTelibHble W JiorapuMHUuecKue



ypaBHEHUS u HEPaBEHCTBA, npocreiiime UppalMOHATIbHBIC u
TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4aI0Ierocs

*  pelaTh ypaBHEHHUS, MPOCTEHUIINE CHUCTEMbl YpPaBHEHUH, UCIONb3Ys
CBOMCTBa (DYHKIMI U UX Tpa(UKOB;

*  BBIYUCJATH IJIOMIAJAH C UCTI0JIb30BAHHEM NIEPBOOOPA3HOM;

*  WUCIOJB30BAaTh JJi1 MPUOIMIKEHHOTO PpEIICHUS ypaBHEHUW U
HEPaBEHCTB IPapUICCKUN METOT;

. M300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOMKECTBA PEIICHUN
IPOCTENIINX YPABHEHUMN U UX CUCTEM.

. CTPOUTH TpapUKu U3YUCHHBIX (YHKIIHIA;

. ONMHCHIBaTh MO rpaduky U 1o (GopMmylie TMOBEICHHE U CBOMCTBA
byHKIMNA, HaXOAuTh MO Tpaduky (QYHKIMM HAUOOJBIINE W HAUMEHBIIINE
3HAYECHUS;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUUYECKOU
NEATEIIBHOCTH U MIOBCEAHEBHOW KU3HU IS

*  IPaKTUYECKUX pacueTroB 1o ¢opmyiaMm, BKIOYas (HOPMYIIbI,
COJICpKaIllU€ CTENEHM, paAuKalbl, JOTapUPMBI U TPUTOHOMETPUUECKHUE
GyHKIMU, UCHOJNB3YyS TMPU HEOOXOJUMOCTH CIPABOYHBIC MATEpUAIBl U
MPOCTEUIINE BHIYUCIUTEIBHBIC YCTPONCTBA.

. OMHUCAaHUA C TIOMONIbI0 (PYHKIMA pa3IMUHBIX 3aBUCHUMOCTEH,
MpeJCTaBICHUS UX rpadUuecKy, HHTEPIIpETalluu rpauKoB;

* peumieHusi NPUKIAJAHBIX 3aJa4, B TOM YHCIE€ COLMAIbHO-
HDKOHOMHUYECKUX M (PU3NYECKUX, HA HAMOOJbIINE U HAUMEHbBIINE 3HAYCHUS, Ha
HaX0XJIEHUE CKOPOCTH U YCKOPEHUS;

*  TIOCTPOCHHMSI M HCCIEIOBAHMS MPOCTEUIIMX MAaTeMaTUYECKHX
MOJENEN.

[IOKYMEHT MOAMVCAH
QNEKTPOHHOM NOAMMUCHIO
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