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APUDOMETHUKA

Hartypaabhble u neible umciaa. CrokeHHe M yMHOXEHHE LeibIX yucel. [lenenue c
octaTkoM. [lennmocTh HaTypanbHbIX uHceln. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
COCTaBHbIC YHuCia. PasnmoskeHuWe HATypalbHOTO YHWCIA HA TMPOCThIe MHOXUTENH. Hambonbimit
001l 1euTens U HauMEeHbIIee 001Iee KpaTHoe.

Panuonanbubie umciaa. OObikHOBeHHass 1apoOb. CpaBHeHHE npobOei. Apudmerndeckue
JIeHCTBUSL C OOBIKHOBEHHbIMU ApoOsmu. [lecsatuunas npoOb. Apudmernueckue IeHCTBUS C
JIeCATHIHBIME Ipo0simu. [IpeoOpazoBanue aecaTUYHON ApoOU B OOBIKHOBEHHYIO M OOBIKHOBEHHOU
B JICCSITHYHYIO.

IIpouenTsl. HaxoxaeHue MpOLICHTA OT BEIUYUHBI, BEIUYUHBI 110 €€ IIPOLICHTY.
AJITEBPA U JIEMEHTAPHBIE @ YHKIIUN

JelicTBuTe/IbHbIE (BellecTBeHHbIE) umMciaa. JlelicTBUTENbHBIE YHClIa KaK OECKOHEUHBIE
necsaTuuHble 1poou. CpaBHEHUE JEWCTBUTEIBHBIX UYUCEN, apu(MeThuyecKue AEeUCTBUSA HaJ HUMHU.
UppanuonaneHple uyucia. PanuoHanbHble npuOmukeHus. lM3oOpakeHune ducen TOYKaMU
KOOPJAMHATHOM NIPSAMOM. UUCIIOBBIE TPOMEKYTKH.

Moayab (abcosiloTHAsi BeJMYMHA) JAeHCTBUTEJbHOro umciaa. [lonstue momyns, ero
cBolicTBa. ['eomMeTpruyeckuii cMbICT MOIYIISL.

Auaredpanyeckue BbIpa:keHHsl. ByKBeHHbIE BBIpaKEHUS (BBIPAKEHHSI C MEPEMEHHBIMHU).
UucnoBoe 3HaueHHE OYKBEHHOTO BbIpaxkeHHs. JlomycTHMble 3HAUY€HUs NEepeMeHHBIX. T0XIecTBo,
JI0Ka3aTeNnbCcTBO TOXkAeCTB. [IpeoOpa3oBanus BeIpaKeHUH.

Mmuorouienbl. Kopenb mMHorouwnena. CroxeHue, BbIUUTAHUE, YMHOKEHHE MHOTOUYJICHOB.
@opMynbl COKPAIEHHOTO yMHOK€HHUs. Pa3nokeHne MHoOroudjseHa Ha MHOxuUTenu. KBagparTHbiid
TpeXwIeH. BrlaeneHne noiHoro KBajpara B KBaJipaTHOM TpexuwieHe. Teopema Buera. Pasnoxxenne
KBaJPaTHOI'O TPEXUJIEHA HA JINHEHHBIE MHOXKHUTEIH.

Auredopanyeckas apodb. Cokparienue apooeit. [elictBus ¢ anreOpandeckumMu ApoOsiMHu.

Kopnu u crenenn. KBagpaTHelii KOpeHb M KOpEHb CTENEHU N U uX cBoiicTBa. CTENEHb ¢
palMOHATIBLHBIM U BEIIECTBEHHBIM IOKa3aTesieM, ee cBoicTBa. [IpeoOpa3oBanue MppannoHaIbHBIX
BBIPAKCHU.

Jlorapudmbl. Jlorapudm umciaa. OcHOBHOe Ilorapudmudeckoe TOxaecTBo. Jlorapudpm
MPOU3BEJICHUS], YACTHOTO, CTEMEHH; MEPEX0] K HOBOMY OCHOBAHMIO. /[€CATUYHBIN U HATypaJbHbIN
norapudMpl, 9UCIIO € .

[IpeoOpaszoBanue norapu(pMUIECKUX BHIPAKESHUH.

OcHoBbl Tpuronomerpum. Pangnannas Mepa yria. CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC
MpOU3BOJbHOrO yria. OCHOBHBIE TPUTOHOMETpUYECKHE ToxaecTBa. DOpMysbl IpPHUBEIEHUS.
[IpeobpazoBanus CyMMbl TPUTOHOMETpUYECKUX (GYHKIMII B NPOU3BEICHHE M IPOU3BEICHUS B
cymmy. ObpaTHble TpuroHoMerpuueckue Gynkuuu. [IpocTeiie TpuroHomMeTpuyecKkue ypaBHeHuUs
Y HEPaBEHCTBA.

YpaBHeHHs] 1 HepaBeHCTBA. YpaBHEHHE C OJHMM HEU3BECTHBIM. KopeHb ypaBHEHMS.

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue, ¢opMyrna KOpHEH KBaJpaTHOTO YypaBHEHHS.



Cucrema ypaBHEHUM, penieHue cucteMbl. Cucrema ABYX JIMHEHHBIX YpPaBHEHUW C JIByMS
HEU3BECTHBIMU. YPAaBHEHHE C HECKOJBKMMHU HEU3BECTHbIMH. [Ipumepsl peleHuss HeIMHEHHBIX
cucreM. [Ipumepsl penieHns ypaBHEHH B 1IEJIbIX YUCTIaX.

Pemenne  panMoHanmbHBIX, HMPPALMOHANBHBIX,  IOKA3aTENbHBIX,  JIOTApU(PMUUIECKUX
YpaBHEHUH U CUCTEM.

HepaBenctBa u ux cBoiicTBa. Jloka3arenbCTBO HEPABEHCTB.

HepaBeHcTBO ¢ OgHMM Heu3BecTHbIM. PemieHne HepaBeHcTBa. JIMHEiHbIE, KBaJpaTHBIE,
IpoOHO-TMHEHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M X CUCTEMbI. MeTo/1 MHTEpBAJIOB.

ParnmonanbHele, HppalMoOHaNIbHbIE, TOKa3aTeIbHbIE, JOrapu(PpMIUUECKUE HEPABEHCTBRA.

I'padmueckas nHTEpIpeTalys ypaBHEHUI U HEPABEHCTB U UX cucTeM. Pemenue

TEKCTOBBIX 3aJ]au CPEICTBAMH aJIreOphl.
SJIEMEHTBI MATEMATHUYECKOI'O AHAJIU3A

YucjoBble mnociaegoBaTeJbHOCTH. [loHsATHE mMocnenoBaTeabHOCTH. ApudMeTHueckas H
reomerpuueckas nporpeccud. ®@opmysbl 00LIEro 4jeHa M CyMMbl HECKOJIBKHX IEPBBIX UYJIECHOB
apupMeTUYECKON U FeOMETPUUECKON POTPECCHA.

[TonsstTue mnpenena mocnenoBaTesnbHOCTH.  CylllecTBOBaHME — IpeAeiia  MOHOTOHHOM
OrpaHUYEHHON MOCJe0BaTeNbHOCTU. beckoHeUHO yObIBarollas reoMeTpudeckasi porpeccust U ee
CyMMa.

®ynknuu. Ob6nacte onpeneneHus ¥ MHOXKeCTBO 3HaueHH. CriocoObl 3a1aHust (QyHKIUH.
I'pa¢puk QyHkuuu. MOHOTOHHOCTb, YETHOCTh U HEYETHOCTb, NMEPUOJUYHOCTH, OIPAHUYEHHOCTh
¢yukuun. Hynu ¢pyaxnuu. Hanbosnpliee 1 HauMeHbllee 3HaYEHUs], SKCTPEMYMBI.

JIuneitHast, ApoOHO-THMHEIHAas, KBaJpaTHUHas QYHKIUH, IpadUKH.

I'paduku kBagpaTHOTO KOPHS, KyOMUYECKOTO KOPHSI, MOTYJISI.

Hcnonb3oBanue rpadukoB GyHKIUN A peLICHUS] YPABHEHUM U CUCTEM.

[TpeoOpa3zoBanus rpadukoB. BepTukaibHble W TOPU3OHTAIbHBIE ACUMITOTHL. [paduxu
JIPOOHO-TMHENHBIX (PYHKIHI.

Tpuronomerpuueckue (yHKIMM, WX CBOMCTBA M TIpadUKH; MEPHUOAMYHOCTH, OCHOBHOM
MIEPUOI.

[TokazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TpadUKH.

[Ipenen pynkuun. HenpepbIBHOCTh PYHKIIMH.

IlpousBoanas. Pu3NUEeCKUd U TEOMETPUYECKHM CMBICI IPOU3BOJHOW. YpaBHEHUE
KacaTeabHOH K rpaduky QyHkiuu. [Ipon3BoaHbIe CyMMBI, TPOU3BENCHUS, YacTHOTO. [Ipon3BogHbIC
OCHOBHBIX 2yieMeHTapHbIX (QyHKuui. [IpousBonHble o00paTHOW (YHKIUH, MPOU3BOJHAS
KoMIto3uIuH. [I[puMeHeHne mponu3BOIHON K UCCIAEA0BAHUIO (DYHKIINI M TOCTPOCHHIO TparKOB.

Heonpenenennnlit  unTerpan. IlepooOpasznas ¢yHkums. CTpoeHHE MHOXKECTBa
nepBooOpa3HbIX. HeompeneneHHbI WHTETpai; €ro OCHOBHBIE CBOMCTBA. Tabiuiia MmpocTeHImx
HEOIpeAEIeHHBIX UHTErpanoB. OCHOBHBIE METOJIbl MHTETPUPOBAHUS: Pa3JIOKEHNUE HA CllaracMble,

3aMeHa ePEMEHHOM, HHTErPUPOBAHUE TI0 YACTSAM.



Onpenenennbiii uHTerpajd. Ilonarue ompeneneHHoro wHTerpaia Pumana. JIuHeHOCTS,
aJJIMTUBHOCTb, MOHOTOHHOCTD OllpeseneHHoro unrerpaia. ®@opmyna Hetorona-Jleli6uuma. 3amena
MEPEeMEHHOI W MHTErpUpPOBAHME IO 4YACTSIM B OIpeAeTeHHBIX HHTerpanax. ['eomerpuyeckue
MMPUITOKCHUA OIPCACICHHOIO HMHTCTrpalia: BbBIYUCICHUC nnoma;[eﬁ IIJIOCKHUX (1)I/II‘yp, BBIYUCIICHUC

00BEMOB TEJI.
TEOMETPUA

HavanbHble NOHATHS U TeOPeMbI IIJIAHMMETPHH.

Touka u npsimas. Otpe3ok, ayd. Jlomanas. Yroia. [lpamoit yron. OCTpbie W TYIbIE YIJIBL.
BeprukanbHbie 1 cMeXHBbIE YIUIbl. buccekTpuca yria.

[TapannenpHble U nepecekaromuecs npsmele. llepneHauKyIspHOCTh NpsMBIX. TeopeMbl 0
[apajuIeIbHOCTH U NEPHEHIAUKYISIPHOCTH NpsAMbIX. CBOWCTBO CEPEAMHHOIO MEPIEHAUKYIsApa K
OTpE3KY.

TpeyroabHuk. [IpsMoyronasHbie, OCTPOYroJIbHBIE U TYIIOYTOJIbHBIE TPEYroJIbHUKU. BricoTa,
MeAraHa, OUCCEKTpHCa, CpelHAs JIMHUSA TpeyroibHUKa. PaBHOOEIpEeHHBIE W PABHOCTOPOHHUE
TPEYroJIbHUKHU; CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.

[TpusHaku paBeHCTBAa TpeyroabHUKOB. CyMMa YIJIOB TpEYrojbHUKA. BHemHue yribl
TpPEeYrojbHUKa. 3aBUCUMOCTh MEXJy BEIMUYMHAMU CTOPOH M YIVIOB TpeyrojbHuka. HepaBeHCTBO
TPEYroJIbHUKA.

Teopema daneca. [logobue TpeyroabHUKOB; KOdpPHUIMEHT nogodus. [Ipusnaku nmogobus
TPEYrOJIbHUKOB.

Teopema I[Tudaropa. Teopema KOCHHYCOB U Te€OpeMa CHHYCOB.

YerpipexyroabHuk. [lapamnenorpamMm, ero cBoWCTBa W MpU3HAKU. [IpAMOYrojgbHHK,
KBaJpaT, poMO, X CBOICTBA U MpHU3HAKU. Tparenus, CpeaHss JIUHUS Tpaneluuu; paBHOOeApEeHHAs
Tpaneuus.

Mmuoroyrojbanku. CyMMa yriioB BBITYKJIOIO MHOTOYTOJIbHHMKA. BIiyicaHHble M ONMCaHHbBIE
MHOTOYTOJIbHUKU. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

Oxpy:xHocTtb U Kpyr. Llentp, paguyc, nuamerp. lyra, xopaa. LleHTpaibHbIN, BOMCAaHHBIN
yroJI; BEJIMYMHA BIMCAaHHOTO Yyria. B3aumHOe pacnonoxeHue NpsAMONM U OKPYXKHOCTH, ABYX
okpyxHocTell. KacarenbHass W cekymas K OKpPYKHOCTH. MeTpUYecKHe COOTHOUIEHHS B
OKPY’KHOCTH: CBOMCTBA CEKYIIINX, KACATEIbHBIX, XOPJ.

OKpy»XHOCTb, BIMCaHHAsl B TPEYTOJIBHUK, U OKPYKHOCTh, OIIMCAHHAS OKOJIO TPEYrOJbHUKA.
BrucanHble M ONUCaHHbIE YETHIPEXYrOJbHUKU. BrucaHHble M ONHCAHHBIE OKPYKHOCTH
MPaBUILHOTO MHOTOYTOJIbHUKA.

HN3Mmepenue reomMerpuuyecKMx BeJU4YHH. [[nmHa oTpe3ka. [[nuHa JIOMaHOW, NEpUMETP
MHOT'OYTOJIbHUKA.

Pacctostnue ot Touku m0 mpsiMol. PaccTositHue Mexay mapalienbHbIMH OpsiMbIMU. J[nnHA
OKpPYXHOCTH, uucio O; anuHa nyru.

Bennuuna yrna. ['panycHas u paguanHas mepa yria.



[TonsTe o miomamu 1uiockux ¢uryp. Ilnomane npsMoyronbHHKa, MapajuieIorpaMma,
TpeyrojbHUKa U Tpanenuu (ocHoBHbIe popmyssl). Dopmyna ['epona. [Inomaas kpyra u cexropa.

CBsi3bp MEXy ILIOMIAASMH TTOJOOHBIX QUTYD.

IIpsiMble W MIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE IMOHSTHUS CTEPEOMETPUM (TOUKA,
npsiMasi, III0CKOCTh, MPOCTPAHCTBO).

[lepecekaromuecs, napauieabHble U CKPEIIMBAKOLIUECS MPsAMbIE. YTOJI MEXIy HMPSMBIMU B
npoctpaHcTie. [lepnennukynspHocTh npsAMbIX. [lapamienbHOCTh U NEPIEHANKYISIPHOCTh NMPAMON
U IUIOCKOCTH, NPU3HAKU M CcBOMcTBAa. TeopeMa o Tpex mnepneHaukyisdpax. Ilepnenguxkymsap u
HAKJIOHHAs. YTOJ MEXAY IPIMOH U INIOCKOCTHIO.

[TapannenbHOCTh IUIOCKOCTEM, NEPNEHIUKYIISIPHOCTh IUIOCKOCTEW, MPU3HAKKM U CBOWCTBA.
JByrpaHHbIi yroJ, JMHEUHBIA YIOJl ABYTPAaHHOIO yIJIA.

PaccrosiHusl OT TOYKM 10 IMJIOCKOCTH, MEXAY IMapalIeIbHBIMU IUIOCKOCTSIMHU, PACCTOSHUE
MEXIY CKPEIINBAIOLIMMUCS MPSMBIMHU.

Mmuororpannuku. [Ipusma u nupamuia, yceuennas nupamua. [lapannenenunesn. Kyo6.

Tesia u noBepxHocTH Bpamenus. [[wmnap u konyc. Yceuennsiit konyc. [llap u cdepa, ux
CEYeHHs, KacaTellbHas IJI0CKOCTh K cdepe.

O0beMbl TeJ1 U IJIOMIAAH UX MoBepxHOcTeil. [lonarue 00 oobeme Tena. @opmMyiibl 0O0bemMa
Ky0a, TpSMOYTOJIFHOTO Tapajulesenurieia, Npu3Mel, muwmHApa. @opMynsl o0bemMa mupaMuasl U
KoHyca. OTHouleHne 00beMOB MOAOOHBIX Tena. PopMynbl IUJIOLIA[M MOBEPXHOCTH LMIMHIPA U
KoHyca. @opMyIbl o0beMa 11apa  IIomaan chepsl.

Koopanaatsl U BeKTOpbI. [[ekapTOBbI KOOPAMHATHI HAa IJIOCKOCTH; KOOPJIMHATHI TOYKH.
dopMya pacCTOSHUAS MEKIY IBYMs TOYKAMH IJIOCKOCTH.

VYpaBHeHHE TPSIMO, YrIIOBOM KOADPHUIIMEHT TPSIMOM, YCIOBHE MapaJIEIBHOCTH MPSIMBIX.
YpaBHEHHE OKPYKHOCTH.

JlexapToBbl KOOpAMHATHI B IpocTpaHcTBE. DopMmyrna pacCTOSHUS MEXAY JBYMS TOUYKAMH.
YpaBHeHUs cephl U MIOCKOCTH.

Bexkrop. Jnmunaa (Moayns) BekTopa. PaBencTBO BekTOpoB. CiI0K€HHE BEKTOPOB, YMHOXKEHHUE
Ha 4KCIIO, CKAJISIPHOE NMPOU3BENCHHE. YTOI MEXKIY BEKTOPAMH.

KOOpI[I/IHaTBI BCKTOpA. Onepam/m HaZ BEKTOpAaMU B KOOPpAHWHATAX.

3JEMEHTBI KOMBUHATOPUKHU U TEOPUU BEPOAATHOCTEM

MHo:xecTBa 1 KOMOMHATOPUKA. MHOKECTBO. DJIEMEHT MHOKECTBA, MOJIMHOKECTBO.
OO0benuHeHNe U NepeceyeHne MHOKECTB.

IlepecTanoBKH, coueTaHus, pa3MelieHus. PeleHrne KoMOMHATOPHBIX 3a/1a4.

bunom Heiorona. CBolicTBa OuHOMUaNbHBIX KO3 dunrenton. Tpeyronsuuk [lackamns.

BepositTHocTb. [loHsATHE M mpuMmepbl ciydallHbIX coObiThil. Kiaccuueckoe ompeneneHue
BEPOSTHOCTH. ['eomerpuyeckas BepOSTHOCTh. BeposTHOCTP CyMMBI HECOBMECTHBIX COOBITHIA,
BEPOSTHOCTh IPOTUBOIONOKHOTO coObITHSA. [loHATHE O He3aBUCHMMOCTH COOBITHH. Pemienue

MPAKTUYCCKUX 3aaa4 C MPUMCHCHUCM BCPOATHOCTHBIX MCTOOB.



