PabGouasi nporpamma
10 MaTeMaTHKe: ajredpe 1 HaA4YaJJaM MaTeMaTH4YeCKOro aHAJM3a, FreOMeTPHH
10, 11 knacc PI'OC
Pabouas mporpamma peanusyercst B yaeOHUKaAX

1) Matemaruka: anreOpa v Havajga MaTeMaTUIECKOTO aHalln3a, reoMeTpus. Anredpa
U Hayana marematudeckoro aHanusa 10 kmacc. B 2 u. Y. 1. YueOHuk 11 yyanmxcst
oO1ieoOpa3zoBaTeabHbIX Opranu3anuili (6a3oBelid ¥ yriayOneHHbld ypoBHH) / A. T.
Mopaxosuy, II. B. CemenoB. M.: MuHemo3una. Y. 2. 3agayHuK LI y4daliuxcs
oO1reoOpa3zoBaTeabHbIX Opranu3zanuil (6a3oBelii M yriayoOneHHbldl ypoBHu) / A. T.
Mopakosuy, I[1. B. CemenoB. M.: Muaemoszuna- 2020.

2) I'eometpust: yueo6, s 10 — 11 k. / [JI. C. Aranacsn, B. ®. byrysos, C. B.
Kanomriies u np.]. — M.: [Ipocsemienune-2020.

[Iporpamma paccuntaHa Ha wu3ydeHHE 0a30BOro  Kypca MaTeMaTHKH
yuaniumucs 10- 11 knaccoB B Tedyenue 335 wyacos (B Tom uuncie B 10 kmacce - 170
y4eOHBIX yYaca W3 pacyeTa S 4acoB B Hejento,34 paboune Henmenu, B 11 kiacce -
165 y4yeOHBIX YacoOB U3 pacuera 5 yacoB He/er0,33 paboune HeIeb)
[LnanupyemMble pe3yJbTaThl H3yYeHHsI Kypca MaTeMaTHKH (aJredpbl U Havaja
MaTeMATH4YeCKOro aHAJIu3a, TeOMeTPUN).

B coorBerctBuM ¢ mpuHsToil KoHuenmued pa3BUTHS ~ MaTEeMaTHYECKOTO
oOpazoBanus B Poccuiickoit deneparuu, MaTeMaTH4eckoe 0Opa30BaHUE pPEIIaeT, B
YaCTHOCTH, CJIEAYIOUIUE KIIOUEBhIE 3a/1a4u:

—  IPENOCTAaBIATh KaXIAOMY O0O0y4aromeMycsi BO3MOXKHOCTh JIOCTH)KCHUS
YPOBHS MaTEMaTUYCCKHUX 3HAHWK, HEOOXOIWMOIro i JajdbHEHIeH YyCHIeNrHOM
’KM3HHU B OOILIECTBEY;

— «o0ecrmeynBaTh HEOOXOAMMOE CTPAaHE YMCIIO BBITYCKHUKOB, MaTeMaTHUeCKas
MOATOTOBKA KOTOPBIX TOCTATOYHA [JIsi MPOJOHKEHUST 00pa3oBaHUA B Pa3IMYHBIX
HalpaBJICHUSIX W [JIs1 MPAKTUYECKOW JESATEIbHOCTH, BKJIIOYasl IpENojaBaHHe
MaTeMaTUKH, MaTeMaTUYECKUEe UCCIeN0BaHus, paboTy B chepe MHPOPMAIMOHHBIX
TEXHOJIOTHH U JAP.»;

— «B OCHOBHOM O00IIeM U cpeaHeM oO0meM o0pa30BaHUM HEOOXOIUMO
MpeAyCMOTPETh MOATOTOBKY OOYYAaIOIIMXCS B COOTBETCTBUM C HMX 3alpoCaMH K
YPOBHIO TIOJITOTOBKH B c(hepe MAaTEMATHIECKOTO 00pa30BaAHMUSI.

COOTBETCTBEHHO, BBIJCTSAIOTCS TPU HAIMpaBlIeHUS TPeOOBaHUN K pe3ysibTaTam
MaTeMaTH4eCKOro o0pa3oBaHus:

1) npakTUKO-OPUEHTHUPOBAHHOE MaTeMaTHYeCKoe oOpa3oBaHue (MaTeMaTHKa
TS )KU3HHN),
2) MaTeMmaTHKa JUIsl KCIIOJIb30BaHUS B TPodecCHu;



3) TBOpUYECKOE HAIpaBICHHE, HA KOTOPOE HAIEICHBI T 00YYaroIInuecs, KOTOPbIC
IJIAHUPYIOT 3aHUMAThCS TBOPUYECKOM U HUCCIEN0BAaTEIbCKOM paboToil B
00J1aCTH MaTeMaTHKH, (PU3UKU, SKOHOMHUKHU U JPYTHX 00JIACTAX.

OTU HampaBji€HUs pealn3yloTcsl B JBYX OJOKax TpeOOBaHMIl K pe3yibTaram
MaTeMaTU4ecKoro o0pa3oBaHHUs.

Ha 6a3zoBom ypoBHe:

— Bemyckauk Haywyutress B 10-11-m  kmaccax: i MCHOJIB30BaHUSI B
MOBCEAHEBHON JKM3HU M OOECHEYEeHHsS] BO3MOXXHOCTU YCHEIIHOIO MPOJIOJIKEHUS
0o0pa3oBaHus MO CNEIHAIBHOCTSAM, HE CBA3aHHBIM C MPHUKIAJAHBIM HCIIOJIb30BAHUEM
MaTEMaTUKH.

— BbIlyCKHUK MOJYYHT BO3MOKHOCTH HayunmThesi B 10-11-m kmaccax: ns
pa3BUTHs MBILUICHUS, HCIOJIb30BaHUS B TOBCEIHEBHOM >KM3HM M OOecCredeHHs
BO3MOXXHOCTH YCHEIIHOTO TPOJOKEHHUST 00pa3oBaHUs IO CHEIUATbHOCTAM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIOIb30BAHUEM MAaTEMATHKU.

Conepxanue 0CHOBHOM 0230B0i1 IPOrpaMMBI.
AJireOpa ¥ Ha4YaJIa MATEMATHYeCKOr0 AaHAJIU3A

[ToBTOopenue. PemieHune 3amad ¢ MCHOIB30BAHUEM CBOMCTB YHUCET M CHUCTEM
CUHUCJICHMS, JCIMMOCTHU, JOJIEH M YacTeil, MpOLEeHTOB, MOAyJiel uucen. Pemenue
3a]ad  C MCIOJIb30BAHMEM CBOMCTB CTEIIEHEW W KOPHEHW, MHOIOYJICHOB,
npeoOpa3oBaHUl MHOTOWICHOB M IPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH.

Pemenune 3amad ¢ ucnosib30BaHUEM TPaAyCHOW Mepbl yria. Moaynb 4yucia U €ro
CBOWCTBA.

Pemienrie 3a7ay Ha JBH)KEHHME M COBMECTHYIO padOTy C MOMOIIBIO JIMHEHHBIX U
KBaJpaTHBIX YPAaBHCHUNW M HUX CHCTEM. PelieHue 3agad C MOMOIIBK) YHMCIOBBIX
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOW, C NPUMEHEHUEM
M300PaKEHUS YUCIOBBIX TIPOMEKYTKOB.

Pemenue 3amay Cc WCHOMB30BAHWEM YHUCIOBBIX (YHKIUA W WX TpapuKOB.
Hcnonp3oBanue CBOUCTB W TpadUKOB JHHEHWHBIX M KBaJIPATHYHBIX (PYHKIUH,
oOpaTHOW MPOMOPIIMOHATEHOCTH H  (QYHKIHH y=+X. ['padmueckoe pemieHue

YPaBHEHUU U HEPABEHCTB.

Tpuronomerpuueckas OKpPYX HOCTb, paauaHHas wmepa yria. CHHYC, KOCHHYC,
TaHT€HC, KOTAaHIN€HC TMPOU3BOJBHOrO yriia. (OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJJIECTBO U CJIEACTBUS M3 HEro. 3HAYCHHS] TPUTOHOMETPUUECKUX (DYHKUMNA aJis



yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,
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TPUTOHOMETPUUYECKUX (PYHKIUH, (GOpMyJbl NpUBEACHHS, (OPMYJIbl JIBOWHOTO
apryMeHTa..

o |a

Hynu ¢yHkumm, npomMexxyTku 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb. HaumOGosblee u
HauMeHbliee 3HaueHue GQyHkuuu. Ilepuonuueckue QyHknuu. YeTHOCTs U
HEYeTHOCTh PyHKIMI. CH0XKHbIE PYHKIUU.

Tpuronomerpuyeckue QyHKIMH Y =COSX,Yy=sinX,y=tgx. dOyHkius y=ctgx.

CaolicTBa U rpauKu TPUTOHOMETPUUYECKUX (DYHKIIHIA.

ApPKKOCUHYC, AapKCHHYC, AapKTaHI€HC 4Yucia. ApPKKOTaHI€HC YHCIIA.
[Ipocreiiline TPUTOHOMETPUYECKUE YypaBHEHHUs. PemieHne TPUTOHOMETPUYECKUX
YPaBHEHUM.

OOpatHble TpUTrOHOMETpUYECKHE (YHKIIMH, HMX CBOHNCTBA U TpaduKH.
Peuienre npocTednX TPUrOHOMETPUYECKUX HEPABEHCTB.

CrereHb C JCHCTBUTEIBHBIM TTOKA3aTejeM, CBOWCTBa cTerneHu. [Ipocrelinime
noka3aTelIbHbIC YpaBHEHUS U HepaBeHcTBa. [lokazaTenbHast GyHKIMS U €€ CBOMCTBA
u rpaduk.

Jlorapudwm uucna, cBoiictBa Jorapudma. Jecstuunsiii gorapudm. Yucmo e.
Hatypanpubiii  norapudm. IlpeoOpasoBanue morapu(MUUECKUX  BBIPAKECHHIM.
Jlorapudmudeckue ypaBHeHUsS W HepaBeHCTBA. Jlorapudmuueckas QyHKIUS U ee
CBOMCTBa U rpaduk.

CrenenHas QyHKIUS U ee CBOMCTBa U rpaduk. MppamnroHansHble ypaBHEHHUS.
MeTtoa MHTEPBAJIOB ISl PELLIEHUS] HEPABEHCTB.

[IpeobpazoBanust rpaduKoB (YHKIHMH: CHBUT BIOJIb KOOPJUHATHBIX OCEH,
pacTsKEHHE M C)KaThe, OTPAKEHUE OTHOCUTEIBHO KOOPAWHATHBIX  OCEH.
['padraeckre MeTonbI pellieHns ypaBHEHUN W HEpaBEHCTB. Pemenne ypaBHEeHUN U
HEPABEHCTB, COACPKAIIUX NEPEMEHHYIO MOJI 3HAKOM MOJIYJIS.

CucrteMbl  TOKa3aTeNbHBIX, JIOTApUPMUYIECKUX W  HPPAIMOHATBHBIX
ypaBHeHUI. CHCTEMBI MOKA3aTEIbHBIX, JJIOTAPUPMUIECKUX HEPABCHCTB.

B3aumuo o6patabie pynkuuu. I'padriku B3auMHO 00paTHBIX (QYHKIUHA.

YpaBHEHHUSI, CUCTEMBI YPABHEHUH C APAMETPOM.



[IpousBonnass ¢ynkuum B Touke. KacarenbHas k rpaduxky (QYHKIUU.
I'eomerpuueckuii u  Qu3nueckuil  cMbici  Opou3BogHON.  IIpousBoaHble
aneMeHTapHbIX GyHkuuii. [IpaBuna quddepenunpoBanus.

Bropas npousBojHasi, ee reOMETpUUECKUi U (PU3MUECKUIT CMBICTT.

[lonsitue o HenpepbIBHBIX (YHKIUAX. Touku skcTpemyma (MakcUMyMa H
MuHuMyMa). HccnegoBaHue sieMEHTapHbIX (YHKIMHA Ha TOYKH DSKCTpPEMYMa,
HauOoJbIllee W HAaUMEHbIIEE 3HAYCHUE C TMOMOIIbI0 Tpou3BogHON. [locTpoeHue
rpadukoB (QpyHKIUH C TOMOLIBIO TPOU3BOAHBIX. [IpuMeHeHne mpou3BOIHON Mpu
peLIeHnH 3a1ay.

[TepBooOpasznas. IlepBooOpaszHeie dyieMeHTapHbIX (QyHKUMA. [lnomans
KpuBosMHeWHOUW Tpaneuuu. Popmyna Hbrorona-JleiOnuna. OnpeneneHHbIN
uHTerpai. Beruucienue miomanei iockux ¢Guryp u oObeMOB TeN BpAILEHUS C
IIOMOLIBIO MHTETpaJa.

I'eomerpusn

[ToBropenue. PemieHue 3amad ¢ TPUMEHEHHEM CBOWMCTB (UIYp Ha IUIOCKOCTH.
3agaun Ha J0Ka3aTeJIbCTBO W TOCTPOEHUE KOHTpHpUMEpoB. Vcmonb3oBaHue B
3aJlayax MPOCTEUIINX JIOTMYECKUX MpaBwi. PemieHune 3agay ¢ HCIOJIb30BAaHUEM
TEOPEM O TPEYTrOJbHUKAX, COOTHOLICHUM B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX,
(dakTOB, CBSI3aHHBIX C YETHIPEXyroJdbHUKaMU. PerieHue 3agayd ¢ MCIOJIb30BAHHEM
(hakTOB, CBSA3aHHBIX C OKPYKHOCTSIMU. Pemenue 3a1aq Ha u3MepeHus Ha II0CKOCTH,
BBIUMCJIEHUE [UIMH W IUIOMaAci. PemieHne 3amad ¢ NOMOIIBIO BEKTOPOB U
KOOpJIMHAT.

Harnsannas crepeomerpusi. @urypsl u ux uzoOpaxkeHus (Kyd, mupamuia, mpu3Ma).
OcCHOBHBIE TTOHSTHS CTEPEOMETPUU U UX cBoiicTBa. CeueHus Kyba u TeTpasapa.

Touka, npsiMasi ¥ IJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUU U CHEINCTBUS
U3 HUX. B3auMHOE pacmosoKeHUE MPSAMBIX M IUIOCKOCTEHW B HPOCTPAHCTBE.
[lapannenpbHOCTh TPAMBIX M TUIOCKOCTEH B mpocTpaHcTBe. 300paxeHue
MPOCTEUIITNX MMPOCTPAHCTBEHHBIX (PUTYP HA TUIOCKOCTH.

PaccrosiHust Mexy purypamu B IpoCTPAHCTBE.
Yrael B ipoctpaHcTBe. [IepneHIuKy s pHOCTD NPSIMBIX U INTIOCKOCTEN.

[Ipoexuust ¢urypbl Ha MIOCKOCTh. [Ipu3HaKu NEPHEHAUKYISIPHOCTH MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. Teopema 0 Tpex NeprneHINKysapax.



Mmuororpannuku. [lapamnenenunen. CBONCTBAa IPSMOYTOJIBHOTO NapaJuICICIIUIEaA.
Teopema Iludaropa B mpoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaga
U npaBuibHas npusMa. [Ipsmas nupamuaa. DJI€MEHTHI TPU3MBI U TUPAMUIBI.

Tena Bpamenus: LUIMHIAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBa
NpsIMOTO KPYTrOBOI'O LMJIMHJIpA, NPSIMOro KpPyroBoro KoHyca. M3o0paxkeHue Tten
BpAaIICHMs Ha MIIOCKOCTH.

[IpencraBienne o0 yYCEUEHHOM KOHYCE, CEYEeHMsI KOHyca (mapajieiabHoe
OCHOBAaHHIO M TMPOXOAsIIEe Yepe3 BEPIIMHY), CEUEHUs UMWIMHApa (MapajuieibHO U
NEePHEHIUKYISIPHO OCH), CEUCHHS 11apa. Pa3BepTka HUIUH]Ipa U KOHYCA.

[Ipocreiimue KOMOMHAIIMM MHOTOTPAHHUKOB M TEJ BPAILlEHUS MEXIY COOOi.
Borunciienne 31eMeHTOB NPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHaliu, yribl).

[Tnomank MOBEPXHOCTH TIPABWIBHOW MHPAMHUABI W TPSAMON TPHU3MBIL.
[Tnomanb TOBEPXHOCTH MPSIMOTO KPYTOBOT'O IIMJIMHAPA, IPSIMOTO KPYTOBOTO KOHYCA
U 11apa.

[Tonsitue 06 oOwveMe. OOBEM NMHUpPaMUIBI U KOHYCA, MPU3MBI M IMJIMHIPA.
O6beM mapa.

HO,IIO6HBI€ TClIa B IIPOCTPAHCTBC. CooTHOIICHUS MCXKOY IUIoIMagsAMU
HOBGpXHOCTGﬁ 1 o0beMaMu I'[OI[O6HBIX TCJI.

JIBU)KEHHsT B MPOCTPAHCTBE: MapajuIeNbHBbIII MEPEHOC, LEHTpajbHas
CUMMETpHUSI, CAMMETPHUSI OTHOCUTENIBHO IIOCKOCTH, MOBOPOT. CBOMCTBA JIBMXKEHU.
[IprumeHeHne NBUKEHUN NIPU PELICHUHA 3a/1a4.

BekTtopbl u koopaumHatel B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKECHHUE
BEKTOpa Ha 4YHCJIO, Yrojl MEXAy BekTopamMu. KoJuimHeapHble M KOMIUIAaHAPHBIE
BeKTOpBI. CKaJIsIpHOE MPOU3BEJCHUE BEKTOPOB. TeopeMa 0 pas3ioKeHUU BEKTOpa 10
TpEM HEKOMIUIAaHApHBIM BeKkTOopaMm. CKalsIpHOE TMPOM3BEICHUE BEKTOPOB B
KoopauHarax. I[IpuMeHeHuMe BEKTOPOB MpPH PEIICHUH 3aJad Ha HaxXOXKICHUE
PACCTOSTHUM, JIJTUH, TIJIOMIAICH 1 00BEMOB.

VYpaBHEHUE TUIOCKOCTH B MPOCTPAHCTBE. YpaBHEHUE C(hEphl B MPOCTPAHCTBE.
®opmyna 1Sl BBIYUCICHUS! PACCTOSIHUSA MEXI1Y TOUKAaMU B IPOCTPAHCTBE.

BepositTHoCTb ¥ cTaTCcTHKA. PadoTa ¢ TaHHBIMU

[loBropenue. Pemenue 3amau Ha TabnuyHOoe W rpaduyeckoe MNpe/iCTaBICHUE
naHHbIX. VMcnonb3oBaHue CBOWCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX,
HauOOJIBIIETO U HAMMEHBIIEr0 3HAYEHUs, pa3Maxa, Aucnepcuu. Pemenue 3a1a4y Ha
OMpeJieJICHUEe YacTOThl U BEPOSTHOCTU COOBITHI. BhiunciieHHEe BEpOSATHOCTEH B



ONBITAX C PAaBHOBO3MOXXHBIMU DJJIEMEHTAapHBIMM ucXozaMu. Pemienue 3anay ¢
NpUMEHEHUEM KOMOMHATOpUKH. PelleHue 3amady Ha BBIYMCIEHHE BEPOSTHOCTEH
HE3aBUCUMBIX COOBITUI, TPUMEHEHUE (DOPMYJIBI CIOKEHUS BEpOSATHOCTEN. Perenue
3aJlay C TNPUMEHEHUEM JuarpaMm Oiijiepa, JepeBa BEPOATHOCTEH, (QOpMYyIIbI
bepnyinu.

VYcnoBHass BeposATHOCTh. IIpaBuino ymHOXeHUs BeposTHOCTeR. Dopmyna IOJHOU
BEPOSATHOCTH.

JIuCKpeTHbIE CilydaiiHble BEJIMYUMHBI U paclipenesieHus. HezaBucumele ciiyyaliHble
BeJIMUMHBL. PacnpeneneHre CyMMbl M IPOU3BENCHUS HE3aBUCUMBIX CIIYYaWHBIX
BEJINYMH.

MareMaTuueckoe OXKUTaHUC U NUCTICPCHA CﬂyqaﬁHOﬁ BEJIMYMHEI. MaTeMaTH4eCcKoe
OXKMOAaHUuC "  JUCIICPpCUss  CYMMBI CJIY‘I&IZHBIX BCIIMYHUH. FCOMCTpH‘ICCKO@
pacipcaciicHuc. bunomMuansHOE pacnpcaciCcHuc u €ro CBOMCTBA.

HeﬂpepLIBHI)Ie cnyqaﬁHLIe BeJuMuuHbl. IloHsiTHE O MJIOTHOCTHU BCPOATHOCTH.
PaBHOMCpHOG pacipcaciiCHuC.

ITokazaTensHOE pacipecaciiCHUC, Cro rmapaMeTphl.

[lonsiTue o  HOpMmanbHOM  pacnpeneneHuu.  [lapamerpsl  HOPMaJIBHOTO
pacupenenenusi. [Ipumepbl ciaydallHbIX BEJIMYWH, MOAYUHEHHBIX HOPMAJIbLHOMY
3aKOHY (HOTPEIIHOCTh U3MEPEHUM, POCT YEIIOBEKA).

HepaBenctBo UYeOnimeBa. Teopema bepnymiu. 3akoH  OOJBIIMX — YHCEIL.
Br16opouHbIii MeTOA M3MEpeHHs BeposiTHOCTeH. Poib 3akoHa OOJBIIUX YHCEN B
HayKe, PUPOJIe B OOIIECTBE.



