MaTtematuka

Hacroswas nporpamma COCTOMT M3 Tpex pa3aenoB. B nepBom paspene ycTHOM 3k3ameHe. BTopol pa3pen npeactaBAsieT co60W nepeyeHb
BONPOCOB TEOPETUUECKOIH YaCTU YCTHOTO 3K3ameHa. [pu NOAroTOBKE K MMCbMEHHOMY 3K3aMeHy LieAeco00pa3Ho NO3HAKOMUTLCA C GOPMYAUPOBKAMMU
YTBEPXAEHUI U3 3TOr0 paspena. B TpetbeM paspene yka3aHO, KakMe HaBblKM U YMEHUA TPebyloTcAa OT NOCTynarowwero Ha NMCbMEHHOM W YCTHOM
3K3ameHax. 06bem 3HAHMW M CTeneHb BAAAEHWA MaTepuManOM, OMUCAHHLIM B Mporpamme, COOTBETCTBYIOT Kypcy MaTeMaTMKU CPeAHEH LIKOAbI.
Moctynatowun MOXeT NOAb30BaTbCA BCEM apCeHaAOM CPEACTB 3TOr0 Kypca, BKAKOYas M Hayana aHaau3a. OAHAKO AAA pelleHMst 9K3aMeHaLMOHHbIX
3aAay AOCTAaTOYHO YBEPEHHOT0 BAAAEHWA AMLLb TEMU MOHATUAAMM U UX CBOWCTBAMM, KOTOPbIE NEPEYUCAEHbI B HacToawen nporpamme. OObEKTbI U
¢akTbl, He U3yyaemble B 061e06pa30BaTEALHON LWKOAE, TAKKE MOTYT UCMIOAb30BATLCA NOCTYNAKLLMM, HO MPU YCAOBHUH, UTO OH COCOOEH UX NOACHATL U
AOKa3blBaTb. B cBA3M ¢ 06MAMEM YUEOHUKOB U PErYAIPHBIM UX Nepen3paHUeM OTAEAbHbIE YTBEPXKAEHMA BTOPOro pa3aena MOryT B HEKOTOPLIX yueOHMKaxX
Ha3blBaTbCA MHAYe, UeM B Nporpamme, UAM GOpPMYAMPOBATLCA B BUAE 3aAay, AW BOBCE OTCYTCTBOBATb. Takue CAydau He 0CBOOOXAAIOT NOCTYNAIOLLEro
0T HE0OXOAMMOCTH 3HATb 3TU YTBEP)KAEHHUS.

OCHOBHbIE MATEMATUYECKUE NOHATUA U ®AKTbI ApudmeTtuka, arrebpa M Hauana aHaAK3a

HatypanbHble uucaa (N). Mpoctbie U cocTaBHble uMcAa. AeauTeAb, kpatHoe. HamboAbluui 00K AeAuTeAb, HAaUMeEHbLLee obliee KpaTHoe.
Mpu3Haku peAMmocTH Ha 2, 3, 5, 9, 10.

LleAble uncaa (Z). PaunoHanbHble yucaa (Q), MX CAOXKEHUe, BbluMTaHUEe, YMHOXEHUE U AeneHHe. CpaBHEHUE paLMOHAAbHbIX YUCEA.
AevicTBUTEAbHDIE YKCAa (R), X NpeACTaBAEHUE B BUAE AECATUUHBIX APOOEN.

U306paxeHue uucen Ha npsAMOr. MoAyAb AEHCTBUTEALHOTO YHCAA, €10 FTEOMETPUUYECKUIA CMbICA.
UncnroBble BbipaXeHus. BoipaxeHus ¢ nepeMeHHbIMU. DOpMYAbl COKPALLEHHOTO YMHOXXEHHS.
CTeneHb C HaTypaAbHbIM W pPaUUOHaAbHbIM NOKa3aTeAeM. ApUPMETUUECKUN KOPEHD.
Aorapudmbl, X CBOWCTBA.

OAHOYAEH U MHOTOYAEH.

MHOroYAEH ¢ 0AHOW nepeMeHHOW. KopeHb MHOrouAeHa Ha npumepe KBaApaTHOro TpexuaeHa. MoHatue GyHkuuu. Cnocobbl 3apaHUA GYHKLUM.
0O6nacTb onpeaeneHus. MHoXecTBO 3HaueHui GyHKuuu. Mpaduk pyHKuMKU. Bo3pacraHue u yobiBaHWe GYHKLUHU; NEPUOANYHOCTb, YETHOCTb, HEUETHOCTD.
AoctatouHoe ycroBue Bo3pacTtaHus (yObiBaHUA) GYHKUMM Ha npoMexyTKe. MoHAaTe aKkcTpemyMa GpyHKuUU. Heobxoanmoe ycroBUe IKCTpeMyma GYHKLUM
(reopema ®epma). AoctaTtouHoe ycAoBUE IKCTpemyma. Hanboabluee U HaMMeHblLee 3HaYeHUs GYHKUMM Ha npomexytke. OnpeaereHre U OCHOBHbIE
CBOMCTBA PYHKLMIA: AMHEMHOW, KBAAPATUUHOW Y = ax2 + bx+ ¢, cteneHHOW ¥y = ax" (n e N), ¥y = K/X, nOKa3aTeAbHOU y = g%, a > 0, A orapupMUUYECKOM,
TPUTOHOMETPUYECKUX GYHKUMIA (¥ = Sin X, y= coSx, y= tgx, y = clgx), apuPMeTHYECKOro KOpHa y=1/x

YpaBHeHue. KopHu ypaBHeHuA. [loHATME 0 paBHOCUAbHLIX ypaBHeHUsX. HepaBeHcTBa. PelueHuss HepaBeHcTBa. [OHATUE O PaBHOCUABHBIX
HepaBeHcTBax. CucTema ypaBHEHU U HEPaBEHCTB. PelueH1s CUCTEMDI.

ApudmeTnueckan u reomeTpuueckasn nporpeccun. ®opmyaa n-ro YreHa U CyMMbl NEPBLIX N-YAEHOB apudmeTHueckoun nporpeccuu. opmyaa n-ro
YAEHa U CyMMbl NEPBLIX N-YAEHOB reOMETPUUYECKOMN NPOrpeccum.

CHHYC M KOCHMHYC CYMMbI U Pa3HOCTU ABYX apryMeHTOB ($OpPMYAbI).

Mpeobpa3oBaHue B Npou3BeAeHUe Cymm sin at sin 3;cos a *cos f3.

OnpepeneHue Nnpou3BOAHON. Ee pUsnueckun u reomeTpuueckui cMbicA. Ipou3BoAHbIE GYHKLMHA
y=8inx;y=cos x; y=tgx; y=a* y=x"(ne Z); y= Inx.

Feometpus

MpaAmasn, Ayy, OTPE30K, AOMaHasi; A\MHA OTpe3Ka. YroA, BeAMUUHa Yraa. BepTukanbHble M CMeXHble YrAbl. OKpPY)XXHOCTb, Kpyr. MapamenbHbie
npsamole.

Mpumepbl npeobpa3oBaHus ¢uryp, BUAbI cummetpuu. lNpeobpasoBaHue nopobua u ero ceoictea. Bektopbl. Onepauuu Hap BEKTOpaMM.
MHOroyroAbHUK, €ro BepLUnHbI, CTOPOHbI, AMArOHaAM.

TpeyronbHUK. Ero meauaHa, buccektpuca, BbicotTa. BuAbl TpeyroAbHUKOB. COOTHOLIEHMSI MEXAY CTOPOHAMM W YrAaMMU NPSMOYFOAbHOIO
TPEYroAbHUKa.

YeTbipexyroAbHUK: NnapamenorpaMm, NpAMOYroAbHUK, poM6, KBaaparT, Tpaneuus.
OKpYXHOCTb U Kpyr. LleHTp, XopAa, AuameTtp, papuyc. KacatenbHast K OKpY)XHOCTU. Ayra OKPY>KHOCTH.

Cekrop. LieHTpaAbHbie U BNUCAHHBIE YTAbl.



®opMyAbl NAOLLAAM: TPEYTOAbHUKA, NPAMOYroAbHUKA, NapaAeAorpamma, pomba, kBappata, TpaneunMu. AAMHA OKPY)XHOCTH U AAMHA AYTM OKPY)XHOCTM.
PaapnaHHaa mepa yraa. laowwaab Kpyra 1 nAoLLaAb CEKTOpa.
Moao6bue. MNopobHbie Gpurypbl. OTHOWEHKE NAOLAAEN NOAOOHBIX GUryp.
MaockocTb. MMapamenbHbie U nepecekaroLuec NAOCKOCTH. apameAbHOCTb MTPSAAMOK U NAOCKOCTH.
YroA npsAMo# ¢ NAOCKOCTbHO. [lepneHANKYASP K NAOCKOCTH.
AByrpaHHbie YrAbl. AMHEWHbIX YTOA ABYFPAHHOro yraa. lepneHAMKYASpHOCTb ABYX NMAOCKOCTEW. MHororpaHHuMKM. WX BepLUMHbI, rpaHu, AMAroHaAu.
MpAman n HakKAOHHaA NpU3Mbl; nMpamuAbl. lpaBUAbHaA NpM3Ma U NpaBUAbHAA NMpamuAa. lapamenenunepbl, UX BUABL. OUIYpbl BPaLLEHUSA: LUAUHAD,
KOHYC, cdepa, wap. LleHtp, Avamertp, paauyc coepsbl 1 wapa. NAockocTb, KacateabHas K coepe.

®opMyAbI NAOLLAAW NOBEPXHOCTU U 06beMa NpU3Mbl. OpMyAbI NAOLLAAU NOBEPXHOCTH U 06beMa nMpamUAbl. DOPMyAbI NAOLLAAW TOBEPXHOCTH U
obbema umanHApa. GopMyAbl NAOLLAAM NOBEPXHOCTU U 00bEMA KOHYCa.

®opmyna ob6bema wapa. Popmyaa naowasu coepbi.

OCHOBHble GpOPMYAbI U TEOPEMMDbI

Anrebpa U Hayana aHaAu3a

CBoicTBa QYHKUUM ¥ = kx + b U ee rpaduk. CBOWCTBA PYHKUUU Y = A/X 1 ee rpaduK. CBoNCTBa QYHKUUKN y= ax2 + bx + ¢ U ee rpadpuk. Dopmyaa
KOPHei KBappaTHOro ypaBHeHusl. CBOWCTBA KOPHEH KBaApaTHOro TpexuAeHa. CBOWCTBA YMCAOBbLIX HepaBeHCTB. Aorapudm Npou3BeAEHUS, CTENEHH,
yactHoro. OnpeapeneHue U CBOWCTBA QYHKUMIA ¥ = sin x\A y = cos x\Aux rpaduku. OnpepeneHUe U CBOUCTBA GYHKUMIA ¥ = I X, ¥y = clg X\ A nX TpadUKH.
PewieHne ypaBHEHUN BUAD Sin X = &, cOS X = 4, Ig X = a, clg x = a. DOpMyAbl NpUBEAEHUA. 3aBUCUMOCTH MEXAY TPUTOHOMETPUUECKUMU PYHKLUAMM
OAHOIO0 1 TOr0 Xe aprymeHta. TpuroHomeTpuueckue pyHKLMU ABOWHOI0 aprymenta. [[pousBoAHaA cymMbl ABYX GYHKLMIA. [eomeTpus
CBoiicTBa paBHOOEAPEHHOrO TPpeyroabHMKa. CBOICTBA TOYEK, PaBHOYAAAEHHbIX OT KOHL,OB 0Tpe3Ka. lpu3Haku
napameAbHOCTU NPAMBIX.

Cymma yraoB TpeyroAbHuka. Cymma BHELLHUX YTAOB BbIMyKAOr0 MHOIOyroAbHUKa. lpusHaku napaaenorpaMmma, ero CBOWCTBa.

OKpY)XHOCTb, ONUCaHHAsA OKOAO TpeyroabHUKa. OKPY)XXHOCTb, BNMCaHHasA B TPEYroAbHUK. KacaTeAbHasa K OKPY)XXHOCTU U ee CBOWCTBA. BeanunHa yraa,
BMUCAHHOIO B OKPYXXHOCTb. [pu3Haku nopobus TpeyroanbHuka. Teopema ludaropa.

®opmyAabl nAOLAAEH NaparerorpaMMa, TPeYroAbHUKa, Tpaneuuu, opmyaa paccTosHUA MEXAY ABYMSl TOUKAMU NAOCKOCTH.

YpaBHEeHUE OKPY)XHOCTH.

Mpu3HaK napameAbHOCTH NPAMOK M NAOCKOCTH. NpU3HaK napameAbHOCTH NAOCKOCTEN. Teopema 0 nepneHAMKYAIPHOCTU NPAMOM U MAOCKOCTH.
MepneHAMKYAAPHOCTb ABYX NAOCKOCTEW. Teopembl 0 napaAeAbHOCTU U epneHAUMKYAIPHOCTU NAOCKOCTEN. TeopeMa o Tpex nepneHAUKyaspax. OCHOBHbIE
YMEHHA U HaBbIKH

dK3amMeHyLWMUICA AONKEH YMETb: NPOU3BOAUTL apUPMETHYECKUE AEHCTBUA HAA YUCAAMU, 3aAaHHBIMU B BUAE OObIKHOBEHHbIX U AECATUYHBIX
ApoGeit; ¢ TpebyeMor TOUHOCTLIO OKPYIAiTb AAHHbIE YACAA U PE3YAbTaThl BbIYUCAEHUM; NOAb30BATLCA KaAbKYAATOPaMU UAM TaOAMLLAMU ANSl BBIYUCAEHUN.
MpoBOAUTL TOXAECTBEHHblE Npeobpa3oBaHWs MHOFOYAEHOB, APOGEH, coAepXaluX NepeMeHHble, BbIPAXEHWH, COAEPXalUX CTeneHHble,
nokasateAbHble, AOrapudMUYecKue U TPUroHOMeTpuueckue OyHKUMHU. CTpOUTb rpaduKM AMHEWHOW, KBAAPaTUUHOW, CTENEHHOW, MOKa3aTeAbHOW,
AOTapUPMUYECKON U TPUTOHOMETPUYECKUX QYHKUMKA. Peluatb ypaBHEHMA M HepaBeHCTBA NEPBOM WM BTOPOW CTENEHW, YypaBHEHUA U HepPaBEHCTBaA,
NPUBOAALLMECA K HUM; peLlaTb CUCTEMbI YpaBHEHUI U HEPABEHCTB NEpBOW U BTOPOiA CTENEHU U npuBoAALLMECs K HUM. Cloaa, B YaCTHOCTH, OTHOCATCSA
NnpocTenlne ypaBHEHUA U HEpaBEHCTBA, COAEpXXalLuMe cTeneHHble, nokasaTeAbHble, AOrapudMUYECKUE U TPUrOHOMeTpUUecKHe OyHKUUKU. Peluatb
3aAauu Ha COCTaBAEHME ypaBHEHUM U CUCTEM ypaBHEHWI. U300paxaTb reoMeTpuueckue GUrypbl Ha YepTexe U NPOM3BOAUTL NPOCTEHLLUE MOCTPOEHUSA
Ha nAockocTU. UcnoAb30BaTh reOMeTpUYECKUE NPEACTABAEHUSI NPU pELIeHUH aarebpanyeckux 3apay, a MeToAbl aArefpbl U TPUrOHOMETPUU - MPHU
peweHUn reomeTpuyeckux 3apay. NpoBoAUTL Ha NAOCKOCTM Onepauuu HaA BEKTOPaMMU (CAOXKEHUE M BblYUTaHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha
YMCAO) M NOAL30BATLCA CBOMCTBAMMU ITUX onepauuit. NoAb30BaTLCA NOHATUEM NPOU3BOAHOW NPU UCCAEAOBAHUU GYHKLUK HA BO3pacTaHue (yObiBaHue),

Ha 3KCTPEMYMbl U NPU NOCTPOEHUU FPAPUKOB GYHKLIMHA.



