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[MPUHATO YTBEPX/IEHO
pemienueM Yyenoro copera @I'BOY BIIO «TI'TY» npuka3zom pekropa ®I'BOY BIIO «TI'TY»
« 26 » okta0pst 2015 r. (mporokos Ne 12) «13 » HosOps 2015T1. Ne 443-04

IHPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA
IO MATEMATHUKA

s nocrynawmux B 2016 rony
Ha MPOrpaMMbl 0aKaJIaBpuaTa M NPOrpamMMbl CIEHUATINTETA

APUOPMETHUKA

Harypanbubie uncna. Ilpocteie u coctaBHble uncina. Jlenutenb, kpaTHoe. Hanbonbimit
oOIIuii enuTenb, HAaUMEHbIIee obiiee kpaTHoe. [Ipu3naku neaumoctu Ha 2, 3, 5, 9, 10.

Ienwie uncna. PanioHanbpHbIe YKciia, UX CJIOXKEHUE, BHIYUTAHUE, YMHOXKEHUE U JCJICHUE.
CpaBHeHHE pallMOHANbHBIX 4YHuced. JleHCTBUTENbHBIC YHCIA, WX TMPEJCTABICHHE B BUJC
JECATUYHBIX IPOOEH.

N3o0paxenue yucen Ha npsmMoil. Moaynb 1eMCTBUTEILHOTO YUCHA, €70 T€OMETPUUCCKUN
CMBICIL.

AJITEBPA

BoIpaxeHnus ¢ nepeMeHHbIMA. DOpMyJIbl COKPALLIEHHOTO YMHOKEHHS.

CrerneHb ¢ HaTypaJbHbIM U pallUOHATBHBIM MOKa3aTeneM. ApudmeTniyeckuil KOpeHsb.

Jlorapupm uymcina. OcHoOBHOe norapupmuyeckoe ToxaecTBo. CBolcTBa Jnorapudma.
JlecATUUHBIN U HATYpaTbHBIN JTIOTapu(MBbl, YUCIIO €.

OnHowIieH U MHOrowieH. MHorowieH ¢ ofgHoil nmepemMeHHoW. KopeHb MHOrowieHa Ha
IIpUMepe KBaAPaTHOroO TpexuieHa. Pa3nokeHne MHOrouieHa Ha MHOKUTEIH.

Anrebpanueckas 1po0b. Cokparenue apobeit. JlercTBus ¢ anredpandecKuMu IpoosiMu.

VpaBuenus. KopHu ypaBHeHus. IloHsiTHE O paBHOCWIBHBIX YpaBHEHUsX. PemieHue
palMOHANIbHBIX, MOKA3aTENbHBIX, JIOrapu(PMUUYECKUX ypaBHEHUH. PelieHue umppairioHamIbHbIX
YPaBHEHUU.

Cuctembl ypaBHEHMIl. PemieHue cucrteM [BYX JIMHEMHBIX YPAaBHEHHH C JBYMS
HEWU3BECTHBIMH.

HepasenctBa ¢ onHoil nepeMeHHOM. Pemienue HepaseHcTB. MeTon unTepBanos. IlonaTue
O PaBHOCHWJIbHBIX HepaBeHCTBaX. CHUCTEMbI HEPABEHCTB.

YucnoBble MOCIEN0BATEILHOCTH. ApuUdMeTHYecKass U TeOMEeTpUYecKas IpPOrpecCHH.
®opmyiibl 001Iero ujieHa apudMETHUYEeCKOM U Te€OMETPUYECKON MpOorpeccuii, CyMMbI MEpPBBIX
HECKOJIbKHUX WICHOB apu(pMETUYECKON U T€OMETPUUECKOM Mporpeccuil.

TPUT'OHOMETPUA

CuHyc, KOCUHYC, TaHT€HC W KOTAaHT€HC MPOM3BOJIbHOTO yria. PaamanHas mepa yria.
CuHyc, KOCHMHYC, TAHT€HC M KOTaHTeHC 4ucia. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECCTBA.
®opmynsl npuBeaeHus. CUHYC, KOCHHYC M TaHT€HC CYMMBI M pa3HOCTH JBYX yriioB. CHHYC U
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KOocMHyC JBoMHOro yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKIUN B
MpoU3BEACHUE U MPOu3BeIeHHs B cyMMY. [IpeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BbIPAKEHHI.

[IpocTeiinine  TPUTOHOMETPUYECKHE  ypaBHEHHs. PelieHne  TPUTOHOMETPHYECKUX
ypaBHEHUW. APKCUHYC, apKKOCUHYC, ApKTAHI€HC, apKKOTAaHT'€HC YHCIIA.

OYHKIUU

[lonstue gynkuuu. CrnocoObl 3amnanus ¢yHkuud. O6macth omnpeneneHus. MHOXeCTBO
3HaYEHUN (DYHKIIUH.

I'padpux ¢dynkuun. Bospactanue u yObiBaHuME (DYHKIUU; MEPUOAMYHOCTH, YETHOCTb,
HEYEeTHOCTh. [IpomMexyTKM BO3pacTaHusi U yObIBaHUS, HauOOJIblIEE U HaUMEHbIIIEEe 3HAYCHUS,
TOYKH SKCTpeMyMa (JIOKAJIBHOIO MakcuMyma U MUHMUMYMa). CroxxHast pyHKIus (KOMIO3UIUS
¢bynkuuit). B3aumuo o6patHbie ¢ yHKINU.

CrenenHas (QyHKUMS C HaTypajbHBIM I[IOKa3aTeJeM, €€ CBOicTBa M TIpaduk.
KBagpatnunas @ynkuus. Tpuronomerpuueckue (QyHKIMH, HUX CBOMCTBAa UM TpaduKu,
NePUOJUYHOCTh, OCHOBHOM nepuoa. OOpaTHbIe TPUTOHOMETpUYeCcKUe QYHKIIMH, UX CBOMCTBA U
rpaduku. [TokazarenpHas ¢yHKIUs (SKCIIOHEHTA), €€ cBoicTBa U rpaduk. Jlorapupmuueckas
¢dbyHKUMA, ee CBOMCTBA U IpaduK.

I'paduxu hyHKUMIA: KOpeHb KBaJIpaTHBIM, KOpEeHb KyOuuyeckuii, Moayib. Mcnonb3oBaHue
rpadukoB GYHKUMNA 151 pEeIIEHUs YPAaBHEHUI U CHCTEM.

[IpeoGpazoBanus rpauKoOB: MapaieNbHbIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCel
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A

[lonstTue o mnpousBoAHOW GYHKUMM, (UBMUECKHUHM U TEOMETPUYECKUM  CMBICI
MPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy GyHKIUH.

[IpousBoaHBIE CYMMBI, Pa3HOCTH, MPOU3BEIECHUA W 4YacTHOTO. IIpon3BomHble QyHKUUN
y=sinx, y=cosx, y=tgx, y=e', y=x", y=Inx.

[IpumeHnenue mNpPOU3BOAHOM K HccleqoBaHuI0 (GyHKUMA. JlocTaTouHble ycClOBUS
MOHOTOHHOCTH (yHKIMU. Heobxoaumoe yciaoBHe 53KCTpeMyMma (QYHKIUHU, JAOCTATOYHbIE
yCIIOBHS dKCTpeMyMa. Vcnonb30BaHUE MPOU3BOAHBIX IIPU PELIEHUN YPABHEHUN U HEPABEHCTB,
TEKCTOBBIX M T€OMETPUUYECKHX 3a/1a4, HAX0XKJACHUN HAMOOIBIINX U HAUMEHBIIUX 3HAUCHH.

[lonsitTue 06 ompeneneHHOM HWHTErpaje Kak IUIOHIaJAd KPHUBOJMHEWHON Tpareuuu.
[lepBooOpa3znas. ®opmyna Herorona-JlelOnua.

IF'EOMETPUA

IIpsimas, ;myd, OTpe30K, JOMaHasi; JUIMHa OTpe3Ka. YToJl, BeInYrHa yria. BeprukaibHsie u
CMEXKHBIE YIIIbl. buccekTpuca yria, ee cBorictBa. OKpyKHOCTb, Kpyr. [lapannensHbie npsMble.
[Ipu3Haku mnapamienbHOCTH HOpsMbIX. [leprneHnukynspHsie mnpsMmble. (CBOMCTBA TOYEK,
PaBHOYAAJIEHHBIX OT KOHIIOB OTPE3Ka.

Tpeyronsnuk. Ero menuana, Guccekrpuca, BbicoTa. Bunbl TpeyronabHukoB. [lpuzHaku
PaBEHCTBA TPEYroJbHUKOB. COOTHOILIEHHUS MEXAY CTOPOHAMH M YIVIAMH HPSIMOYTOJIBHOTO
TpeyroibHuka. CBoicTBa paBHOOEPEHHOT O TPEYTOJIbHUKA.

YeTbIpeXyroiabHUK: MapajuleliorpaMM, MpPSIMOYTOJIbHUK, pOMO, KBajpaT, Tpareuus.
IIpu3Haku napamuierorpaMMa, ero CBOMCTBA.

OxkpyxHocTh U Kpyr. LlenTp, Xopaa, iuaMeTp, paanyc, KacaTeJabHas K OKpyXHOCTH. [lyra
okpyxkHOocTH. Cektop. LlenTpanbHpie W BhnucaHHble yrael. KacarenpHas © cekymas K
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OKPY’KHOCTH; PABEHCTBO KacaTEJbHBIX, IPOBEACHHBIX W3 OJHOM TOUKU. OKPYKHOCTD,
OMUCaHHasA OKOJIO TpeyroyibHUKa. OKPYyKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

MHOroyrojibHuK, €ro BEpIIMHBI, CTOPOHBI, AUaroHaau. [IpaBuibHBIE MHOTOYTOJbHUKH.
Brnucanuele U onucaHHble MHOTOYrojdbHUKU. CyMMa yriioB TpeyrojibHuka. CymMMa BHELIHHX
YTJIOB BBINYKJIOTO MHOTOYTOJIbHUKA.

M3mepenne  reomMeTpuyeckux  BenWuuMH. DoOpMysibl  IJIOHIAAW:  TPEYroJIbHUKA,
MpsIMOYTOJIbHUKA, Tapajiesiorpamma, pom0Oa, KBajapaTa, Tpamnenuu. JliuHa OKPY>KHOCTH U
JUTMHA IyTU OKpYXHOCTH. Panuannas mepa yria. [Inomans kpyra v miomajab CEKTopa.

[TonoOue. Ilogo6ubie Gurypsl. OTHOIICHUE TIIOMIACH MOT00HBIX DUTYD.

[IpsiMBbI€ U TIIIOCKOCTHU B MPOCTPAHCTBE. OCHOBHBIE MTOHATHUS CTEPEOMETPHUH.

[TapamienbHbIe U MEPECEKAIOIIMNECS IITIOCKOCTH.

[TapannenbHOCT, TPSAMOM M IUIOCKOCTH. YTOJI MEXKAY THpsSMOM M  IUIOCKOCTHIO.
[TeprieHAUKYIISIP K INIOCKOCTH.

JIByrpaHnHble yribl. JIMHEWHBINA yrojl ABYTPAHHOIO Yrila, MNEPHEHIUKYISPHOCTH ABYX
TUIOCKOCTEM.

Teopema o Tpex neprneHaAnuKyIIpax.

PaccTosiHust OT TOUKHM 70 TWIOCKOCTH. PaccTosiHue OT mpsAMoil 10 miockocTu. Paccrosinue
MEX1y MapaJUIeIbHBIMU INIOCKOCTAMU. PaccTosiHME MEXy CKPEIIUBAIOIIMMUCS TPSIMBIMHU.

MHuororpannuku. WX BepiiuHBI, TpaHW, AuaroHaiu. l[Ipsmas v HakJIOHHAs MPU3MBI,
nupamuel. [IpaBuibHas npusma v npaBuibHas nupamuaa. [lapamnenenunensl, X BUIBL.

Ceuenus MHOrOorpaHHuKoB. [locTpoeHne ceueHuii.

durypsl BpalieHus: WIMHIP, KOHYC, chepa, map. Llentp, nuametp, paauyc chepsl u
mapa. [Inockoctsb, kacaTenbHas Kk cdepe.

OOBeMBI Te U IJIOIMIAAN UX MoBepxHocTeil. Dopmyssl oObeMa KyOa, mapajuiesienunea,
npu3Mbl, UuUiIuHApa. @DopMmynsl o0beMa mnHpaMuaAbl W KoHyca. DOpMyibl IUIOMIAIA
MOBEPXHOCTEN IUIMHpa U KoHyca. Dopmysibl o0beMa I1apa u miomaau chepsl.

JlekapTOoBbI KOOPAMHATHI HAa TJIOCKOCTH M B MPOCTpaHCTBE. DopMysia pacCTOSTHUSA MEXKIY
JIBYMsI TOUKaMH. Y PaBHEHHUE OKPYKHOCTH.

BekTopel. Moaynb BekTopa. Onepanuu HaJl BEKTOPAMU: YMHOKEHUE HA YHUCIIO, CIIOKEHUE,
pa3iioKeHue, CKaJIpHOE MPOU3BEACHUE. YTOJI MEXAY BEKTOPAMHU.

SJIEMEHTHI KOMBUHATOPHKN, CTATUCTUKH WU TEOPUU
BEPOSITHOCTEM

Tabnmuunoe u rpadudeckoe mpeacTaBieHue AaHHBIX. [loodepenaHblii U OJTHOBPEMEHHBII
BBI60p HCCKOJIBKHUX DJICMCHTOB n3 KOHCYHOTI'O MHO>XKCCTBA. HpI/IMepBI peI_HeHI/ISI
KOM6I/IHaTOpHBIX 3aa4: Hepe60p BapI/IaHTOB, HpaBI/IJ'Ia CYMMBI nu HpOI/IBBeI[eHI/ISI.

aﬂeMeHTapHBIe N CIIOKHBIC CO6BITI/I$I. qaCTOTa CO6BITI/I$I, BepOSITHOCTB. PaBHOBOSMO)KHBIe
CO6BITI/I$I n MmoACUYCT HX BepOHTHOCTeﬁ. PaCCMOTpeHI/Ie cnyqaeB nu BCpOSITHOCTB CYMMBI
HCCOBMCCTHBIX CO6BITI/II71, BCpOSITHOCTB HpOTI/IBOHOJIO)KHOFO CO6BITI/I$I. PCI_HCHI/IC HpaKTI/IIleCKI/IX
3a1a4 C HpI/IMeHeHI/IeM BepOSITHOCTHBIX METOOOB.
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