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IHPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUSA
IO MATEMATHUKE

s nocrynawmux B 2018 roay
Ha MPOrpaMMbl 0aKaJaBpuaTa M NPOrpamMMbl CIeHUAJINTETA

APUOPMETHUKA

Harypanpubie uncna. Ilpocteie u coctaBHble uncina. Jlenutensb, kpaTHoe. Hanbomnbimit
oOIIuii enuTenb, HAaUMEHbIIee obiiee kpaTHoe. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Ienwie uncna. PanioHanbpHbIe Ynciia, 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€OMETPUUCCKUI
CMBICIL.

AJITEBPA

BoIpaxeHus ¢ nepeMeHHbIMA. DOpMyJIbl COKPALIEHHOTO YMHOKEHHS.

CrerneHb ¢ HaTypaJbHbIM U pallUOHATBHBIM MOKa3aTeneM. ApudmeTrndyeckuil KOpeHsb.

Jlorapupm uymcna. OcHoBHOe norapupmuyeckoe ToxaecTBO. CBolcTBa Jnorapudma.
JlecATUUHBIN U HATYpaIbHBIN JIOTapu(MBbl, YUCIIO €.

OnHowIieH U MHOrowieH. MHorowieH ¢ ofgHoil nmepemMeHHoW. KopeHb MHOrowieHa Ha
IIpuMepe KBaApaTHOroO TpexuieHa. Pa3nokeHne MHOrouieHa Ha MHOKUTEIH.

Anrebpanueckas 1po0b. Cokparienue apobeit. JlercTBus ¢ anredpandecKuMu IpoosiMHu.

VpaBuenus. KopHu ypaBHeHus. IloHSTHE O paBHOCWIBHBIX YpaBHEHUsX. PemieHue
palMOHANIbHBIX, MOKA3aTENbHBIX, JIOrapu(PMUUECKUX ypaBHEHU. PeleHue umppairoHamIbHbIX
YPaBHEHUU.

Cuctembl ypaBHEHMIl. PemieHue cucrteM [BYX JIMHEMHBIX YPAaBHEHHH C JBYMS
HEWU3BECTHBIMH.
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HepasenctBa ¢ onHoil nepeMeHHou. Pemienue HepaBeHCTB. MeTon unTepBanos. IlonaTue
O PaBHOCHWJIbHBIX HepaBeHCTBaX. CHUCTEMbI HEPABEHCTB.

YucroBble MOCIENI0BATEIBHOCTH. ApuUpMeTHYecKass U TEeOMETpUYecKas IPOrpecCHH.
®opmyiibl 001Iero ujieHa apudMeTHUYeCKO U TeOMETPUYECKO MpOrpeccuil, CyMMbl MEPBBIX
HECKOJIBKHUX WIEHOB apu(pMETUYECKON U T€OMETPUUECKOUN Mporpeccuil.

TPUT'OHOMETPUSA

CuHyC, KOCMHYC, TAaHI'€HC W KOTAaHI'€HC MPOM3BOJIBHOrO yria. PanuanHas mepa yria.
CuHyC, KOCHUHYC, TAHT€HC M KOTaHreHC 4uciaa. OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKIAECTBA.
@opmynsl npusBeaeHuss. CUHYC, KOCUHYC M TAaHT'€HC CyMMBbI U Pa3HOCTH JBYX yriioB. CHHYC U
KOocMHyC JBoMHOro yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYECKUX (DYHKIUN B
Mpou3BeACHUE U MPOu3BeieHHs B cyMMY. [IpeoOpa3zoBaHust TPUTOHOMETPUUECKUX BbIPAKEHHI.

[IpocTeiimine  TPUTOHOMETPUYECKHE  ypaBHEHHs. PelleHne  TPUTrOHOMETPHYECKUX
ypaBHEHUW. APKCUHYC, apKKOCUHYC, ApKTAHI€HC, apKKOTAaHT'€HC YHCIIA.

OYHKIUU

[Honsatue gynkuuu. CrnocoObl 3amnanus ¢yHkuud. O6macth omnpeneneHus. MHOXKeCTBO
3HaYEHUN (DYHKIIUH.

I'padpux ¢dynkuun. Bospactanue u yObiBaHuME (DYHKIUU; MEPUOAUYHOCTH, YETHOCTb,
HEYEeTHOCTh. [IpomMekyTKM BO3pacTaHusi U yObIBaHUS, HauOOJIblIEE U HaUMEHbIIIEEe 3HAYCHUS,
TOYKH SKCTpeMyMa (JIOKAJIBHOIO MakcuMyma U MUHMMYMa). CioxxkHast pyHKIus (KOMIO3UIUs
¢bynkuuit). B3aumuo o6patHbie ¢ yHKINU.

CrenenHas (QyHKUMS C HaTypajdbHBIM IIOKa3aTeJeM, €€ CBOilcTBAa M TIpaduk.
KBagpatnunas @ynkuus. Tpuronomerpuueckue (QyHKIMM, HUX CBOMCTBA U TpaduKu,
NEePUOJUYHOCTb, OCHOBHOM nepuoa. OOpaTHbIe TPUTOHOMETpUYecKue QYHKIIMH, UX CBOMCTBA U
rpaduku. [TokazarenpHas ¢yHKIUs (SKCIIOHEHTA), €€ cBoiicTBa U rpaduk. Jlorapupmuueckas
¢dbyHKUMA, ee CBOMCTBA U IpaduK.

I'paduxu hyHKUMIA: KOpeHb KBaJIpaTHBIM, KOpEeHb KyOuueckuii, Moayib. Mcnonb3oBaHue
rpadukoB GyHKUMNA 151 pEeLIEHUs YPAaBHEHUIN U CHCTEM.

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

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[lonsitTue o mnpousBoAHOW GYHKUMM, (UBMYECKHMHM W TEeOMETPUYECKUM  CMBICI
MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K IpaduKy GyHKIUH.

[IpousBoaHBIE CYMMBI, Pa3HOCTH, MPOU3BEIEHUA W 4YacTHOTO. IIpon3BomHbie (yHKUUN
y=sinx, y=cosx, y=tgx, y=e', y=x", y=Inx.

[IpumeHnenue mNpPOM3BOAHOM K HccleqoBaHuI0 GyHKUMHA. JlocTaTouHble yClOBUS
MOHOTOHHOCTH (yHKIMU. Heobxoaumoe yciaoBHe 53KCTpeMyMma (QYHKIUHU, JAOCTaTOYHbBIE
YCIIOBHS dKCTpeMyMa. VMcnonb30BaHUE MPOU3BOAHBIX IIPU PELIEHUN YPAaBHEHUN U HEPABEHCTB,
TEKCTOBBIX M T€OMETPUUYECKHX 3a/1a4, HAX0XKJACHUN HAMOOIBIINX U HAUMEHBIIUX 3HAUCHH.

[lonsiTue 06 ompeneneHHOM HWHTErpaje Kak IUIONIaAd KPHUBOJMHEHWHON Tparneuuu.
[lepBooOpa3znas. ®opmyna Heiorona-JleiOnuia.

IF'EOMETPUA
[Ipsimast, myd, OTPE30K, JJOMaHas; JJIMHA OTPE3Ka. YTOJI, BEJIMYKUHA yria. BepTukaibHble U
CMEXKHbIE YIIIbl. buccekTpuca yria, ee cBoiictBa. OKpyKHOCTb, Kpyr. [lapannensHbie npsMble.
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[Ipu3Hakyu mnapauienbHOCTH TpsAMBIX. [lepneHaukynsipuble mnpsmbeie. CBOWCTBA TOYEK,
PaBHOYIAJICHHBIX OT KOHIIOB OTPE3Ka.

Tpeyronsauk. Ero menuana, Ouccexkrpuca, BbicoTa. Buabl TpeyroabHukoB. [IpusHaku
paBeHCTBa TPEYroJbHUKOB. COOTHOLICHUS MEXAY CTOPOHAMHM M yriaMu HIPSIMOYTOJIBHOTO
TpeyroiabHuka. CBOMCTBA paBHOOEIPEHHOTO TPEYT OJIbHUKA.

YeThlpexyroiapHUK: MapajieiorpaMM, NPsSMOYTrOJIbHUK, POMO, KBaApar, Tpamelus.
[Ipu3Haku nmapauienorpaMmma, €ro CBOMCTBA.

OxkpyxxHOCTh U KpyT. LleHTp, Xopaa, iuameTp, paauyc, kKacaTeabHasi K OKpyKHOCTH. [[yra
okpyxHocTU. Cekrtop. lleHTpanbHbie W BhucaHHble yribl. KacatenbHas W ceKylias K
OKPY’KHOCTH; PABEHCTBO KacaTElbHBIX, IPOBEACHHBIX M3 OJHOM TOUKU. OKPYKHOCTD,
ONHUCaHHasA OKOJIO TpeyroyibHUKa. OKPYyKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

MHOroyrojibHuK, €ro BEpIIMHBI, CTOPOHBI, AUaroHaau. [IpaBuibHBIE MHOTOYTOJbHUKH.
Brnucanneie u onucaHHble MHOTOYrojdbHUKU. CyMMa yriioB TpeyrosbHuKa. CymMMa BHEIIHUX
YTJIOB BBINYKJIOTO MHOTOYTOJIbHUKA.

M3mepenne  reomMeTpuyeckux — BenWYMH. DOpMysibl  IJIOHIAAW:  TPEYroJibHUKA,
MpSIMOYTOJIBHUKA, TapajiesiorpaMmma, pom0Oa, KBajpaTa, Tpamnenuu. JliuHa OKPY>KHOCTH U
JUTMHA IyTU OKpYXHOCTH. Panuannasa mepa yriua. [Inomans kpyra v miomajab CEKTopa.

[TonoOue. Ilogo6ubie Gurypsl. OTHOIICHHUE TIIOMIAAEH MOT00HBIX QUTYD.

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

[TapamienbHbIe U MEPECEKAIOIIMNECS IITIOCKOCTH.

[TapannenbHOCT, TPSAMOM M IUIOCKOCTH. YTOJI MEXKAY THpSAMOM M  IUIOCKOCTHIO.
[TeprieHAUKYIISIP K IJIOCKOCTH.

JIByrpanHble yribl. JIMHEWHBIA yrojl ABYTPAHHOIO Yrila, MNEPHEHIUKYISPHOCTH ABYX
TUIOCKOCTEM.

Teopema o Tpex neprneHAnKyIIpax.

PaccTosiHust OT TOUKHM 70 TWIOCKOCTH. PaccTosiHue OT mpsAMoil 10 miockoctu. PaccrosHue
MEX1y MapaJUIeIbHBIMU IUIOCKOCTAMU. PaccTosiHiEe MEXTy CKPEIIUBAIOIIUMUCS PSMBIMHU.

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

Ceuenus MHOrOrpaHHUKoB. [locTpoeHne ceueHuii.

durypsl BpalieHus: TWIMHIP, KoHyC, chepa, map. Llentp, nuametp, paauyc chepsl u
mapa. [Inockoctsb, kacaTenbHas K cdepe.

OOBeMBI Te U IJIOIIAAN UX MoBepxHocTeil. Dopmyssl oObeMa KyOa, mapasuiesienunea,
npu3Mbl, UuiIuHApa. @DopMynsl o0beMa mnHpaMuaAbl W KoHyca. DOpMysbl IUIOMIAIA
MOBEPXHOCTEN IUIMHpA U KoHyca. Dopmysibl o0beMa Iapa u miomaau chepsl.

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

Bektopel. Moaynb BekTopa. Onepaliuu HaJl BEKTOPAMHU: YMHOKEHUE HA YKCIIO, CIIOKEHUE,
pasiioKeHue, CKaJIpHOE MPOU3BEACHUE. YTOJI MEXAY BEKTOPAMU.

SJIEMEHTHI KOMBHUHATOPHKN, CTATUCTUKH WU TEOPUU
BEPOSITHOCTEM

Tabnmuunoe u rpadudeckoe mpeacTaBieHue AaHHBIX. [loodepenaHblii U OJTHOBPEMEHHBIM
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.
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9J1€MCHTapHBIe M CJIOKHBIE cOOBITHA. YacToTa CO6BITI/ISI, BCPOATHOCTD. PaBHOBO3MOXKHEBIC
COOBITHS U IIoacueT MHX BepOHTHOCTeﬁ. PaCCMOTpCHI/IC ClIy4acB MU BCPOATHOCTb CYMMBI
HCCOBMCCTHBIX CO6BITHﬁ, BCPOATHOCTDH IIPOTHUBOIIOJIOKHOTO coObITHA. Pemmenue MPAaKTHYCCKUX
3a1a4 C IPUMCHCHUCM BCPOATHOCTHBIX MCTOJOB.
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