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MaTemaTHnka

Hacrosias nmporpamMMa COCTOMT K3 TpeX pa3zeios.

B mepBoM pasnene mnepedrcieHbl OCHOBHBIE MaTeMaTHUECKHe TIOHSTHS,
KOTOPBIMH JIOJDKEH BIAMETh MOCTYIAIOLIHA.

Bropoit pasmen mpencraBnser coGoii mepedeHb BOMPOCOB TEOPETHUECKOI]
qacTh sk3ameHa. IIpy nmoarotoBke K MHCBMEHHOMY 3K3aMeHy LETecoo0pa3Ho
TIO3HAKOMHUTECS ¢ (POPMYTMPOBKAMHE YTBEPIKIEHHUIT U3 3TOTO pa3iena.

B tperbem pasnene yxasaHo, kakue HaBBIKH M yMeHMsI TpeOGYIOTCS OT
MOCTYIAIOILEro Ha dK3aMeHe.

OO6bem 3HaHMH M CTENeHb BIIafeHHs MaTepUaIoM, OTMCAHHEIM B TTPOrpamMme,
COOTBETCTBYIOT KypCy MAaT€MaTHKH CcpelHed wkoibl. [locTynmarommii moxer
TIOJIb30BATBCS BCEM apCeHallOM CPEJCTB ATOr0 Kypca, BKIIoUas U Hadala aHalu3a.
Onnako juis  peuleHus 9K3aMEHALMOHHBIX 3a/ad  JOCTATOYHO YBEPEHHOrO
BITAQJICHUST JIMIUL TEMH MOHATUAMH M MX CBOHCTBAMH, KOTOpbIE MMEPEYHCIIEHBI B
Hactosmend  mporpamme.  OOGBekTl M (akTh, He  H3ydaeMble B
0011e00pa3oBaTeNbHOMN IIKONe, TAKXKEe MOTYT MCMONb30BAThCs MOCTYIAIOMINM, HO
IPX YyCJIOBHH, YTO OH CITOCOOEH WX MOSCHSTH U JJOKa3bIBATh.

B cBsi3u ¢ o6uneM yueGHUKOB U peryapHbIM UX MEepPen3IaHueM OTAebHbIE
YTBEPKIAEHHsA BTOPOTO pasjiesia MOTYT B HEKOTOPBIX y4eOHMKAX Ha3bIBAThCS
MHa4Ye, 4YeM B TporpamMme, WM (OPMYTHPOBATLCS B BUIE 3a/ay, WM BOBCE
OTCyTCTBOBaTb.  Takume ciayyam He  OCBOGOXKIAIOT  MOCTYMAIOMIEro  OT
HEOOXOIMMOCTH 3HATH 3TH YTBEPKICHUS.

Paznen 1. OcHoBHbIe MaTeMaTHYECKHE NOHATHS H PAKTHI

Apudmernka, ajrebpa u Hayaaa aHATH3A

Harypanbhsie uncna (N). I[TpocTele u cocTaBHbIe uncia. Jlenures, KpaTHOE.
Hanbosnpumit obmmit nenurens, Haumenblee obIee KpaTHOE.

[Ipusnaku nemumocTn Ha 2, 3, 5, 9, 10.

Llenbie uncna (Z). Paunonansuele uncia (Q).

HeiicrBurensueie yncna (R), ux npexcrasnenue B BUIE ASCATHIHBIX APOGEii.

M300paxcenue dnces Ha MpsAMOii.

Monysb necTBUTENBHOTO YKCITa, €r0 FeOMEeTPUUECKHIT CMBICIT.

HucnoBble  BBIpaKeHWS.  BBIpaKeHWS C  TIepeMeHHBIMH. Dopmyibl
COKpPAILIEHHOTO YMHOKEHMUS.

CreneHb ¢ HaTypanbHBIM U PalMOHANBHBIM MOKa3aTesneM. AprbMeTHIecKuii
KOPEHbB.

Jlorapudmer.

[Iporpeccun: apudmerideckas u reomeTprdeckas.

OnHOYJIeH ¥ MHOTOYJIEH.

MHorownen ¢ omHol mepemeHHoi. KopeHb MHoroumeHa Ha mpuMepe
KBaJpaTHOIrO Tpex4JieHa.

Honsitne dynkuuu. Criocobbl 3amanus Gynkiuu. O6IacTh OMpe/eNeHHs.
MHoxecTBO 3HaueHnit Gpynkumn. [ToHsTHe sKCTpeMyMa QYHKIMH.



OnpeneneHrie W OCHOBHBIE CBOMCTBA (YHKUHMH: JIUHEHHOW y = kx + b,
KBapaTUYHOW  y =ax’+ bx + ¢,  CTemeHHOM y=ax" m ON), vy =k/x,

MOKa3aTeNbHOW y = a*, a > 0, norapupmMuyeckor y = log, x , TPUTOHOMETPUUYECKHX

(yskumii (y = sinx, y = cosx, y = tgx ), apu(h)METHIECKOTO KOPHS y = J/x .
Ypasuenune. Kopuu ypaBaenust. [IoHsTHE 0 PABHOCHIILHBIX YPaBHEHHUSIX.
Hepasencta. Pemrenuss HepaBenctBa. [loHsTHE ©  PaBHOCHIBHBIX

HEPaBEHCTBAX.

Cucrema ypaBHEHH U HepaBeHCTB. PellleHusl CHCTEMBI.
OcHOBHBIE TpPUTOHOMETpUUECKHEe (YHKIMH: CHHYC, KOCHHYC, TaHIeHC,

KotaHreHc. O6paTHbIE TPUTOHOMETPpUYECKHE (PYHKLINH.

[IpousBomHas.
Wurerpai.

I'eomeTpus

[Ipsimast, sryd, OTpe3ok, JoMaHas, IJIMHA OTpe3Ka. YToJ, BEIWYUHA YIJIa.
Beprukanbubie n cMexHble yritbl. OKpyKHOCTB, KpyT. [lapasiensHble mpsmble.

[Ipumepsr npeoOpazoBanust (GUIYP, BHIBI cumMmetpuu. [IpeoOpazoBanue
Mo100Us U ero CBOMCTRA.

Bextopsl. Onepanuu Haj BeKTOpamH.

MHOroyroiabHUK, €ro BepIInHbl, CTOPOHBI, JUArOHAIH.

Tpeyronsuuk. Ero Mmenunana, 6uccekTpuca, BEICOTA. BUIBI TPEYroNbHUKOB.

CooTHOLIEHHS MEXITY CTOPOHAMHU ¥ YIIIaMK MPSAMOYTOIEHOTO TPeyroNbHHUKA.

YeThIpeXyroMbHUK: TIapajieslorpaMM, MPSMOYTOJBHUK, pomb, KBajpar,
Tpaneuus.

OxpyxHocts u kpyr. Llentp, xopma, nmamerp, pamuyc. KacarenpHas K
OKPYXHOCTH.

Hyra oxpyxHocTt. CekTop.

LlenTpanbHble ¥ BITUCAHHBIE YIIIEL,

@opMyIibl TIJIOWIAAN: TPEYrONbHUKA, MPSIMOYTOJbLHMKA, MapajienorpamMmma,
poMba, KBajpaTa, TpareLuu.

JInuHa OKpy)KHOCTM W JUIMHA Oyr'W OKPY)KHOCTH. PamuanHHas mMepa yria.
[Tnomane xkpyra u mioiaas cekropa.

[Tono6wue. ITono6uble Gurypsr. OTHOWMIEHKE TUTOALEH TOXOOHBIX (GUTYD.

[Tnockocts. [NTapanenbHble U nepecekaroLecs MIOCKOCTH.

[TapannensHOCT MPSMOM U MIOCKOCTH.

YToJ IPAMO¥ ¢ MIOCKOCTBIO. [TepreHIuKyisap K IOCKOCTH.

JIByrpannsie YTJIBI. JIunelnbIi yrod JBYTPaHHOTO yria.
[TeprieHAMKYIPHOCTD IBYX MIOCKOCTEH.

Mmuororpannuku. VX BepiinHbl, rpaHu, auaroHanu. IIpsmas ¥ HaKJIOHHas
Npu3Mbl;  THMpamuzabl. IlpaBunbHas mnpu3Ma ¥ MpaBWIbHAs  NUpaMKJA.
[apamienenunesl, UX BUIBL.

Ourypbl BpalleHUs: LUIMHAP, KOHYC, chepa, wap. LlenTtp, nuamerp, paauyc
ctheprl 1 wapa. [TnockocTs, kacatensHas k cdepe.
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Paznen 2. Teopeanecmle OCHOBbI JUCHHITJITHHBI.

Aurebpa U HavaJia aHa/IM3a

Apubpmerndeckre neHcTBus. JIeHCTBHSI CO CTENMEHIMU U paiKaiaMH.
@Oynxuun. CriocoObl 3anaHust PyHKIWH.

I'padux dynxumn. Bospacranne u yGbiBanwe (GyHKIMH; MEPUOANYHOCTD,
YETHOCTh, HEYETHOCTb.

CoiicTBa GyHKUUM y = kx + b 1 ee TpaduK.
CaoiicTBa QyHKLIMH y = k/ x U ee rpaduk.

I

CaoiicTBa QyHKLMHU y = ax’ + by + ¢ U ee rpaduK.

Hocratounoe ycnosue Bo3pactanust (yObiBaHHs) QYHKUMM Ha TPOMEXYTKE.
Heobxonnmoe ycrnosue skctpemyma dynkuum (Teopema ®epma). JlocratouHoe
ycnoBue 3KkcTpemyma. Haubonbmee W HauMmeHbllee 3HaueHWe (GYHKUMM Ha
IIPOMEXKYTKE.

PanponanbHple ypaBHeHUsI: ypaBHEHUS MEPBOM W BTOPOH CTENEHH C OIHHM
aprymenToM. Haxoxnenue kopHeit kBagpaTtHoro ypaBHenus. Teopema Buera.

Cucrembl pallMOHAIBHBIX YPAaBHEHUIA.

MppanuoHanbHble ypaBHEHMS.

[ToxaszarenpHble 1 TOrapupMUIEcKrie ypaBHEHHS.

3aJauM Ha COCTaBJIEHHUE YPaBHEHUIA.

Hucnosele HepaBeHcTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

[lokazarensHble HepaBeHcTBa. JlorapudmMuueckne HepaBeHCTBA.

WppanunonanbHble HEpaBEeHCTBA.

Tpuronomerpust.  Omnpenenenne, cBolicTBa 1 TpadUKd  OCHOBHBIX
TPUTOHOMETPUYECKUX QYHKLHUH: y = sinx, y = cosx, y = tgx,y = clgx.

O6paTHBle ~ TPUrOHOMETPUUECKHE GyHKIMH u MX CBO¥CTBa!
Y =arcsinx,y = arccosx, y = arcigx,y = arcctgx .

Tpuronomerpuyeckue npeoOpa3zoBaHUs: COOTHOILIEHHS MEX]LY
TPUTOHOMETPUYECKMMH (DYHKIMSAMU OIHOTO M TOTO YK€ aApryMeHTa, (pOpMYIIbI
CIIO’KEHUS apryMeHTOB, (GOPMyJIbl JBOHHOrO aprymeHTa, OpMyJbl MOJTOBUHHOTO
aprymMeHTa, (OpMyJibl CJI0)KEHHs OJHOMMEHHBIX TPUTOHOMETPHUECKMX (yHKIHIA,
(opmyJel MpeoOpa3oBaHus MPOU3BENEHHUS B CYMMY.

Pellienne TpUroHOMETPUUYECKMX ypaBHEHMIA.

ApudmeTnueckas ¥ reomerpudeckas nporpeccusi. GopMmyna n-ro dieHa u
CYMMBI MEPBBIX 7 YIEHOB apu(pmeTndeckoil nporpeccun. PopMmyna »-ro 4ieHa u
CYMMBI MIEPBBIX /1 YJIEHOB T€OMETPUYECKON TIPOTPECCHH.

Ilousitne  npowmssonHoit.  OcHOBHble mpaBuna  auddepeHIrpoBaHNUs.
[Ipou3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKI[HIA.

[lonsitne wnrterpama. OcHOBHble cBoMcTBa. Tabnmua HeompeneneHHbIX
MHTETPaJIoB.

I'eomeTpus

CaolicTBa paBHOOEIPEHHOIO TPEYTroIbHHKA.



CaolicTBa TOUEK, paBHOYIAIEHHBIX OT KOHLIOB OTPE3Ka.

[Tpu3Haky napaniesbHOCTH MPSAMBbIX.

Cymma yrnoB TpeyroibHuka. CyMma BHEMIHMX YIJIOB  BBINYKJIOTO
MHOT'OYTOJIbHHKA.

[Ipusnaxu napannensorpamMma, ero CBOMCTBA.

OKpy»KHOCTb, OIHCAHHAS OKOJIO TPEYTOJbHUKA.

OKpy»KHOCTb, BIIMCAHHASI B TPEYTONBHHK.

KacarenpHast K OKpy)XHOCTH 1 ee CBOWCTBO.

VM3mepenue yria, BMUCAHHOTO B OKPY)KHOCTb.

[TpusHaku mogobus TpeyroabHKKa.

Teopema [Tudaropa.

Dopmyiel momanei napanenorpaMma, TpeyrojabH1uKa, Tpanenm.

Dopmynia paccTosHMs MeXIy IBYMs TOYKAMM TLIOCKOCTH. YpaBHeHHe
OKPYHOCTH.

[Ipu3Hak napanaesbHOCTH MPAMOMN U MIOCKOCTH.

[Ipu3Hak napaniesbHOCTH TIOCKOCTEH.

Teopema o nepneHANKyYISIPHOCTH MPSIMOM U TIIOCKOCTH.

[TepnieHANKYIIPHOCTD BYX MIOCKOCTEH.

Teopembl 0 mapaniensHOCTH U NEPIIEHAMKYTIAPHOCTH TIIOCKOCTEH.

Teopema o Tpex nepneHauKynspax.

DopmyJIbl TIOIIAAN TOBEPXHOCTH U 06BEMA MTPU3MBI.

DopMyJIbI MIIOMAAN MTOBEPXHOCTH U 00beMa TUPAMHUIBI.

DopMyIIbI MIIOMWAH TTOBEPXHOCTH ¥ 06beMa LIUIMHIPA.

DopMyTbl MIIOIIAIH TOBEPXHOCTH M 06BbeMa KOHYCA.

@®opmyiiel 06bema Iapa.

@opmynbl momann chepsl.

Pa3znen 3. OcHOBHbBIE YMEHHST M HABBIKH

DK3aMEHYIOIUHCS T0JKEH YMETh:

« IlpoussonuTs apudmeTndeckre NeHCTBUS HA YUCIAMH, 3aMaHHBIMU B BHIE
OOBIKHOBEHHBIX ¥ JIECSTHYHBIX Ipobeit; ¢ TpebyeMoil TOYHOCTHIO OKPYTJIATH
AQHHBIE YMCJIa U PE3YyJIbTAThI BHIYMCIIEHUH; MTOIB30BATHCS KATbKYISATOPAMU
WJTW TaOJIUIIaMHU JJIsT BBIYUCIIEHUH.

« IlpoBomuTh TOXIECTBeHHBIE MPeobpa3OBaHUs MHOTOUNEHOB, apobeil,
COIEpX)alUX  TepeMeHHbIE, BBIPDAXKEHUH, COAepKalllUX  CTEeTeHHbIE,
MOKa3aTebHbIe, JOrapu(pMUIEeCKHe U TPUTOHOMETPUUECKHE (DyHKLINH.

« Crpouth rpaduku JIMHEHHOH, KBaJpaTUYHOMN, CTENEHHOM, MOKa3aTelbHOM,
JIOrapu(pMHUYECKOH U TPUTOHOMETPUUECKUX DYHKIIUH.

 Pemats ypaBHeHHs 1 HepaBeHCTBa MePBOi U BTOPOW CTENEHU, YpPaBHEHUS U
HEPaBeHCTBA, NPUBOJAIIMECS K HHMM; pellaTb CHCTEMbl YpaBHEHHH W
HEpaBEHCTB TEePBOM W BTOPOMW CTeNeHW u mpuBoasmmecs k HuM. Crona, B
YaCTHOCTH,  OTHOCATCS  MPOCTEMINWE  ypaBHEHMssT W  HEpPaBEHCTBA,
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ColepKallie  CTENeHHble,  [OKa3aTesIbHble,  JorapupMHUUecKue U
TPUTOHOMETPUYECKHE PYHKIIHH.

« Pemats 3a1aun Ha cocTaBiieHne ypaBHEHUH U CHCTEM YpaBHEHHIT.

« Msobpaxars reomerpuyeckie GHUIYpbl Ha YepTekKe M MPOM3BOIUTEH
MPOCTENIIINE ITOCTPOCHHUS Ha MJIOCKOCTH.

- Mcmomp3oBath  reoMeTpumyeckHe — NpeNCTaBiEHMS ~ NPM  pELICHHH
anredpauveckux 3anad, a MeTOAbl aireOpbl U TPUTOHOMETPHH — MPH
pELIeHUH FeOMEeTPUYECKUX 3a1au.

 IIpOBOIMTE Ha TIIOCKOCTH OIEpalMH Hal BEKTOPaMH (CIOXKEHHe W
BBIYHTAHWE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIO) W I10JIb30BATHCS
CBOWCTBAMM 3THX OTeparHii.

« Ilonb30BaThes MOHATHEM MPOM3BOAHON MpH MCCleNOBAaHMHM (GYHKLIHI Ha
BO3pacTaHHe (yObIBaHWE), HAa SKCTPEMYMBI W TNPH TIOCTPOECHUM TIPa(UKOB
GyHKIUH.
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