[Mporpamma no anrebpe ansa 7 Knacca,
Yrny6AEHHbIN YPOBEHb

Yrny6n€HHbIM Kypc CUCTEMATMU3UPYET PaLLMOHa/IbHbIE YMCIa U [e/IMMOCTb, Pa3BMBaET Npeobpa3oBaHus
MHOTO4/IEHOB, PeLleHUE IMHENHBIX YPAaBHEHUI U CUCTEM, a TaKXKe PaboTy € GYHKLMAMU U rpaduKamMu.

Kpatko o nporpamMmme

Mapametp Copep)aHue

Knacc u ypoBeHb 7 Knacc, yrny6néHHbIN YpoBEHb

0O6beM 136 yacoB

OCHOBHbI€ IMHUKN Yucna n BblumcieHns; Anrebpanyeckme BbipaXKeHus; YpaBHEHUS U HEPABEHCTBA;
DyHKLMN

Pesynbtar lMoHMMaHMe NOHATUI, TOYHbIE NOCTPOEHMS N BbIYNCIEHNS, 0OOCHOBAHME peLLUEHUS U

npoBepKa pesysibTaTa.

CopeprkaHue obyuyeHus

Yucna v BbluUCI€HUSA
PaumoHanbHble yncna. CpaBHeHUE, yNopaaoUMBaHUE U apubMeTUYecKme AelCTBUS C paLMOHaabHbIMU YNCIAMMU.
Yucnoas npsmasi, MOay/ b YMca.

CreneHb C HaTypasbHbIM MOKa3aTesIeM 1 ee CBOMCTBA. 3anMncb YMCNA B AECATUYHOM NO3ULUOHHOM CUCTEME
cqymncneHums.

PelleHMe TEKCTOBbIX 33434 apUPpMETUYECKUM CNOCOBOM. PellieHne 3a4a4 U3 peasibHOM NPaKTMKM Ha YyacTu, Ha
pO6K, Ha NPOLLEHTbI, MPUMEHEHNE OTHOLLIEHMIA 1 NPOMNOPLIMIA NMPU PELLEHUN 33[a4, PELLEHME 3a4a4 Ha IBUKEHME,
paboTy, MOKYMKKU, HANOT .

[enumoctb Lenbix yncen. CBOMCTBa AEIMMOCTH.

MpocTble 1 cocTaBHble YnCNa. YeTHble U HeYeTHble Yncna. lNMpusHaku genmmoctn Ha 2, 4, 8, 5, 3, 6, 9, 10, 11.
MpU3HaKK AENMMOCTN CYMMbI U MPOU3BEAEHUS LEe/biX YACE NPU PeELLEHNN 3a4,a4 C MPAKTUYECKUM COAEPXKAHMEM.

Hanbonblumii 06Nt aenntenb N HaMMeHbLLEee oblLee KpaTHoe ABYX YMce. B3auMHO npocTble ymucaa. AnroputMm
EBknmpa.

[lenenue c octaTkoM. ApudMeTnyecKme onepaumm Hajg, ocTaTKaMu.

Anre6bpanyeckue BblpaXkeHus

BbipakeHne ¢ nepeMeHHbIMU. 3HayveHune BbIpaXKeHUA C nepeMeHHbIMU. NpeacTaBieHne 3aBUCUMOCTU MeXay
BEMYNHaAMU B BUOE (I)OpMYIIbI.

ToxaecTBo. ToXXaecTBeHHble Npeobpa3oBaHMa anrebpanyeckmx BblpaxkeHU. [JokasaTeIbCTBO TOXAECTB.
OpHouneHbl. OgHOYEH CTaHAApPTHOro BUAA. CteneHb 0AHOYIEHA.

MHorouneHbl. MHOrousieH ctaHgapTHOro Bnga. CreneHb MHoro4sieHa. CAoXeHue, BblYMTAaHUE, YMHOXEHME U
AeneHne MHOro4seHoB. MpeobpaszoBaHue LLeJI0ro BbIpaXKeHus B MHOrouneH. KopHu MHorousieHa.

®opMybl COKPALLLEHHOIO YMHOXEHUS: KBaApaT CYMMbI U KBaZpaT Pa3HOCTU ABYX BblpaXX€HMMN, Ky6 CyMMbI U Ky6
Pa3HOCTU [IBYX BblpaXXEHWI, PA3HOCTb KBAAPaTOB ABYX BblPaXKEHWU, MPOU3BEAEHME PA3HOCTU M CYMMbI ABYX
BblpaXXeHUI, CyMMa 1 pa3HOCTb KY6OB [IBYX BbIpaXKeHUN.

Pa3noskeHne MHOro4sieHa Ha MHOXUTENN. BbiHeCcEHME 06LL,ErO MHOXUTENS 38 CKOBKM. MeTog, rpynnMpoBKU.
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YPaBHeHMﬂ U HepaBeHCTBa
YpaBHeHMe ¢ ogHOIN nepeMeHHoNn. KopeHb ypaBHeHMS. CBOMCTBA YPaBHEHWUI C OAHOWN NepeMEHHON.
PaBHOCUIBHOCTb YpaBHEHUI. YpaBHEHNE KaK MaTeMaTUYeCcKas MOJie/lb peanbHOM CUTyaLuu.

JInHenHoe ypaBHEHUE C O4HOM NepeMeHHOM. Y1CN0 KOpHE IMHEMHOTO YpaBHEHUS. PelleHne TEKCTOBbIX 3a/1a4 C
MOMOLLLbIO JIMHEMHbIX YpaBHEHMIA. JIMHEMHOE YpaBHEHME, COAEPXKaLLlee 3HAK MOy NS,

YpaBHeHWe ¢ ABYMS NepeMeHHbIMU. paduK IMHEMHOIO YpaBHEHUS C ABYMS NepeMeHHbIMU. CUCTEMBbI IMHENHbIX
YPaBHEHUI C ABYMS NepeMeHHbIMU. [padryeckmini MeToa, peLlieHns CUCTEMbI JIMHENHbIX YPaBHEHUI C ABYMS
nepemMeHHbIMU. PellleHne cUcTeM IMHENHbIX YPaBHEHUI C ABYMS NepPeMeHHbIMU METOA,0M MOACTaHOBKM U
METOZIOM CNoXKeHUs. CucTeMa ABYX JIMHENHbIX YPaBHEHMI C ABYMS MePEMEHHbIMM KaK MOie/lb PeasibHOM
cuTyaumm.

DyHKUUMU
KooppgmHaTa ToYKM Ha NpssMO. YMcioBble NPOMEXXYTKU. PaccTosiHMe Mexay ABYMS TOUKaMM KOOPANHATHOM
npsMon.

MpsiMoyronbHas cuctemMa KoopauHat. Abclmcca U opAayHaTa TOYKM Ha KOOPAMHATHOM MA0CKOCTU. MNpumepsbl
rpaduKoB, 3aaHHbIX GopMynamMu. YteHne rpadmnKoB peasibHbIX 3aBUCUMOCTEN.

®DyHKUMOHA/IbHbIE 3aBUCUMOCTU MeXXay BeimdunHamMu. MNoHaTue dyHKumn. OyHKUMS Kak MaTeMaTuyeckast Moaeslb
peanbHOro npotecca. O6iactb onpeaeneHus n 06aacTb 3Ha4eHU GyHKUMK. Cnocobbl 3aaaHnsa GYHKUNKU. TpaduK
dYHKUMN. TIOHATUS MaKCUMyMa U MUHMMYMa, BO3pacTaHus U yobiBaHUS Ha MpMMepax peasibHbIX 3aBUCUMOCTEN.

JuHeiiHas GpyHKUMS, ee cBOMCTBA. [paduK MHerHoM GyHKumMK. Tpaduk GyHKumMM y =| X |. KycouHo-3aaaHHble
yHKUMN.

MnaHupyemble pesynbrathbl

Yucna v BbluUCEHUSA

PaymoHanbHble Yncna.

MepexoanTb oT oAHOM GOPMbI 3aMMcK Yncen K Apyroi (NpeobpasoBbiBaTh A4ECATUYHYIO A4P06b B 06bIKHOBEHHY!O,
06bIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B GECKOHEYHYHO AECATUYHYIO ApO06b).

Mcno/ib30BaThb NOHATUS MHOXECTBA HaTypasibHbIX YNCE/l, MHOXECTBA LIEJIbIX YUCEST, MHOMXECTBA paLMOHa bHbIX
yucen npu peleHnn 3agad, NpoBeaeHNN PacCyXXAeHUN 1 [0KA3aTeNbCTB.

MoHMMaTb U O6BACHATL CMbIC I'IO3VILI,MOHHOﬁ 3aMnUCn HaTypasibHOrro 41cna.
CpaBHUMBATL U yropaa04MBaTh paLMoHasibHbIE YUCAa.

BbInonHATE, coyeTas YCTHbIE M MMCbMEHHbIE NMPUEMB, apMd)MequeCKme ,D,eVICTBMFI C paynoHa/ibHbIMW YNCNaMWN,
MCNO/Ib30BaTb CBOMCTBA YNCEST U npasuia ﬂ,el‘/'ICTBVIl‘;I, npuemMbl paunoOHaibHbIX BbIYNC/IEHUN.

BoinonHats AEVICTBMH CO CTeENeHAMU C HaTypaJibHbIMU NMOKa3aTe/IaAMun.

HaxoauTb 3HaYE€HMS YUCSTOBBIX BblpaH(EHMﬁ, coaepXawunx paunoHasibHble Y1McCaia U CTeNneHn C HaTypaJibHbIM
NoKa3saTteneMm, NpuMeHATb pasHoo6pa3Hble crnocoo6bl 1 npueMbl Bbl4MCcneHus, CoCTaB/IATb U OLUEHNBATb YNC/10OBbIE
BblpaXX€HUA Npu pelieHnn NpakTMHeCKnx 3agay 1 3agayd U3 Apyrmx y‘466HbIX npeaMeToB.

OKpYrAATb YMCIa C 334aHHOM TOYHOCTbBIO, a TAKXKE MO CMbIC/Y NPAKTUYECKON CUTYaLMU, BbIMOIHATb NPUKUIKY U
OLLEHKY pe3y/ibTaTa BbIYMCIEHNIA, OLLEHKY 3HaYEHMI1 YNCI0BbIX BbIPaXKEHUIA, B TOM YMC/ie NPU peLLeHnm
NPaKTUYECKUX 3a4au.

PeluaTb TEKCTOBbIE 331a4M apUOMETMYECKMM CNOCO60M, UCMOIb30BaTh TabIULbI, CXEMbI, YEPTEXKU, ApYrve
cpeacTBa NpeacTaB/eHMs AaHHbIX NPU peLleHnn 3a4au.

PeluaTb NpaKTMKO-OPUEHTUPOBAHHbIE 33/1a4M, CBSA3aHHbIE C OTHOLIEHWEM BE/IMYUH, NPONOPLMOHAIbHOCTLIO
BEJIMYMH, NPOLEHTaMM, MHTEPNPETUPOBATL PE3Y/IbTaTbl PELLEHNUS 33[a4 C YYETOM OrpaHUYEHMI, CBA3aHHbIX CO
CBOICTBaMM pacCcMaTpUBaEMbIX O6BHEKTOB.

JennmocTb.
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[lokasblBaTb M NPUMEHATb MPU PeLLEHNN 3a4a4 NPU3HAKM AeAuMOoCcTUM Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHaku
0eJIMMOCTU CYMMbI M MPOU3BEAEHUS LEJbIX YMCE.

PacknagbiBaTb HA MHOXUTENU HATypasibHble YMCa.
OnepupoBaTb MNOHATUSAMMN: YETHOE YMCJIO, HEYETHOE YNC/I0, B3AUMHO MNPOCTble YMcaa.

HaxoauTb HanboibLIniA 06LLMIA AEeNUTENL U HaUMEHbLLIEee 0bLIee KpaTHOE YUCEN U UCMOJ/Ib30BaTb UX MPU PELLEHUN
3aja4, NPUMEHATb anroput™ EBknaa.

OnepupoBaTh NOHATUEM OCTaTKa Mo MOAYJIt0, MPUMEHATb CBOMCTBA CPAaBHEHUI MO MOAYJIHO.

Anrebpaunyeckue BbipaXKeHUs

BbipakeHusa ¢ nepeMeHHbIMU.

Mcnonb3oBath anrebpanyeckyo TEPMUHOIOTUIO U CUMBOJIMKY, MPUMEHATL €€ B NMPOLLEcCe OCBOEHUS Yy4e6HOro
MaTtepuana.

HaxoguTtb 3HaYeHus 6YKBeHHbIX Bblpa)KeHVIVI Npu 3a4aHHbIX 3HA4YEHUAX NepeEMEHHDbIX.

Mcrnonb3oBaTh NOHATUE TOX/AECTBA, BbINOJIHATL TOX/AECTBEHHbIE NPE06Pa30BaHUs BbIPaXKEHMI, 1OKa3bIiBaTb
TOXJecTBa.

MHoro4yneHsol.

BbINOMHATL NPeobpa3oBaHUA LLEJIOTO BbIPaXXeHUs1 B MHOTOUYJIEH MPUBEAEHNEM NOAOGHbIX C/laraeMbIX, PacKpbITUEM
CKOOOK.

BbINOJIHATb AENCTBUS (CNIOXKEHUE, BblUMTaHMUE, YMHOXKEHWNE) C OAHOUYIEHAMU U C MHOTOYIEHaMU, NPUMEHSTb
$OpPMY/Ibl COKPALLEHHOTO YMHOXEHUS (KBagpaT 1 Ky6 CyMMbI, KBagpaT 1 Ky6 pasHOCTU, pasHOCTb KBaApaTos.,
CyMMa 1 pasHOCTb Ky60B), B TOM YKC/IE A1 YNPOLLEHUS BbIYUCIEHUIA.

OcCylLEeCTBAATL Pa3IoXKEHME MHOTOUY/IEHOB HA MHOKUTE/IM C MOMOLLLbIO BbIHECEHMS 33 CKOBKM OBLLETO MHOXUTES,
rPYyNMNMPOBKK CnaraemMblix, NPUMeHss GopMyJibl COKPALLLEHHOTO YMHOXEHMS.

MpuMeHsTb Npeobpa3oBaHNA MHOTOY/IEHOB AJ151 PELLUEHNA Pa3/IMYHbIX 3334 U3 MaTeEMaTUKU, CMEXKHbIX
npeaMeToB, U3 peasibHOM NPaKTUKK.

Mcnonb3oBaTb CBOMCTBA CTEMNEHEN C HaTypaJibHbIMU NMOKa3aTenaMun ana I'Ip606pa3OBaHMﬂ Bblpa)KEHMﬁ.

YpaBHeHUSA N HepaBeHCTBA

PellaTb IMHENHbIE YPABHEHUSA C OHOI NepeMeHHOMN, NPUMEHSS NpaBuia Nepexoaa oT UCXOAHOrO ypaBHEHUS K
paBHOCKIbHOMY eMy. [pOBEPSTb, ABASAETCS /I YNCSIO KOPHEM YPaBHEHMSI.

Moa6upaTb NpUMeEpbI Nap YMCE, ABASIOLWMUXCS PELLIEHMEM IMHENHOIO YPaBHEHUS C ABYMS NepeMEHHbIMMU.

CTpouTb B KOOPAMHATHOM NAOCKOCTU rpaduK IMHENHOTO YpaBHEHUS C ABYMS NepeMeHHbIMMU, NoJb3yACh
rpadMKoM, NPUBOAMTL MPUMEPbI PELLEHUS YPaBHEHUS.

PeluaTb cUCTEMbI ABYX IMHENHbIX YPAaBHEHWIA C ABYMS NEPEMEHHBIMU, B TOM YMCae rpadUyeckm.

CocTaBAATb U peLlaTh IMHENHOE YpaBHEHUE UM CUCTEMY JIMHEMHBIX YPaBHEHWIA MO YC/I0BUIO 32434,
WMHTEPNPETMPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aa4M MOJyYEHHbIN pe3yibTarT.

DyHKUUU
KoopamHaTtbl 1 rpadumku.

MN306paxkaTb Ha KOOPAMHATHOWM NPSMOM TOYKM, COOTBETCTBYIOLLME 33 aHHbIM KOOPAMHATAM, /Iy4n, OTPE3KMU,
WHTEpPBa/ibl, 3aMUCbIBaTh YAC/IOBbIE MPOMENKYTKM Ha afirebpanyeckoM sbiKe.

OTMeuaTb B KOOPAMHATHOM MIOCKOCTU TOYKM MO 3aJaHHbIM KOOpAMHATaM.
OyHKUMK.
CTpounTb rpadmKu IMHENHbIX QYHKLNINA.

Onu1cbIBaThb C MOMOLLbIO GpYHKLMIA M3BECTHbIE 3aBUCMMOCTM MEXAY BENMUYMHAMU: CKOPOCTb, BPEMS], PAaCCTOSHUE,
LIeHa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOAMUTE/ILHOCTb, BPEMSI, 06bEM PabOoThl.
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HaxoauTb 3HaueHMe GyHKLMM MO 3HAYEHUIO €€ apryMeHTa.

MoHnMaTbk rpaduyeckunii cnocob npeactaBaeHMa U aHanu3a MHGopMaLMn, U3BAEKATb M MHTEPNPETUPOBATL
MHPOPMaLMIO U3 rpadUKOB peasibHbIX MPOLLECCOB M 3aBUCUMOCTEN.

Mcrnonb3oBaTth CBOMCTBA GYHKLMI A8 aHaAM3a rpadUKOB peasibHbIX 3aBUCUMOCTEN (HYIU GYHKLMM, MPOMEXKYTKM
3HAKOMOCTOSIHCTBA GpYHKLMM, MPOMEXKYTKM BO3pacTaHUs U ybbiBaHUs GYHKLMM, Hanbo bllee U HaUMEHbLLIEE
3HaYeHUs GYHKLUK).

Mcnosib3oBaTh rpadukm 418 UccaeoBaHus MPOLLECCOB U 3aBUCMMOCTEN, NPU peLleHnn 3aja4 U3 APYrnx y4ebHbIxX
NnpeaMeToB U peasnibHOM XXU3HM.

OnopHble $popMYJbl U CBA3M

MoHsTHe dopmyna CMbich u ycnoBus

Keagpat cyMMmbi (a +b )2 —a’+2ab+b? Mone3eH NPU PacKpbITUM CKOBOK 1 Pas3foXKeHUu
MHOrO4/1EHOB.

Ky6 cymMbl ( a+b )3 =a°+3a’b+3ab’+p> KoadduumeHTbl YneHos pasHbi 1, 3, 3, 1.

PasHOCTb KBafipaToB a’-b’= ( a-b ) ( a+b ) M03BONSIET BbIHECTU IMHENHbBIE MHOXUTEN.

JInHeriHasa GyHKuMA y= kx+b KoadduumeHT k 3aga€T HaknoH, b — nepeceyveHume ¢
ocbto Oy.

HarnapHasa moaenb

8
=T y=x
—y=2x-1
6_
4_
> 24

IpadMKM NOKa3bIBAKOT [iBa Pa3HbIX TUMa 3aBUCUMOCTU: V-06pasHbIi rpaduk Moayns 1 npsamyto. Mx nepeceyeHus
COOTBETCTBYIOT PELLEHUAM ypaBHeHUs | x| = 2x - 1.
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