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OenepanbHas pabouass mporpamMma ydeOHOro kypca «Anrebpa» B 7-9
Kjlaccax (Jajnee COOTBETCTBEHHO — IporpaMma ydeOHOro Kypca «Anredpay,
y4eOHBII Kypc).

[HosicHuTEBbHASA 3aIIUCKA.

Anrebpa sBIS€TCA OJHMM U3 OINOPHBIX KypCOB OCHOBHOIO OONIETO
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JAPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30BaHus U B MMOBCEHEBHOM XKU3HU. PazBuTue y oOydaronmxcs
HAyYHBIX TMPEACTABICHUM O TMPOUCXOXKICHUM U CYIIHOCTH anredpanyecKkux
abcTpakiuii, crnoco0e OTpakeHHsI MaTEMaTUYECKON HAayKOU SBJICHUI U MPOILIECCOB
B NpUpOJIe U OOIIEeCTBE, POJU MaTEeMaTHUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYUHOTO MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOUMBIX JUIsl alalTallud B COBPEMEHHOM LU(POBOM
obOmectBe. M3ydenune anreOpbl oOecreynMBaeT pa3BUTHE YMEHHUS HAOJIONATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JEHUCTBHUS M BBIBOJIBI,
dopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca anredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OO0YyYaloUIUXCsi: OHM HCHOJB3YIOT JIETyKTUBHBIE U
UHAYKTUBHBIE pacCyXaAeHHs, 0000IIeHre U KOHKPETH3alluI0, abCTparupoBaHue U
aHanoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITEJILHOM  JIESITEIbHOCTH  O0YyYaloUuXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHue 3a7a4 ABISeTCs peajnu3alnuen 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B crpyktype mnporpammbl ydeOHOro Kypca «Anrebpa» ajii OCHOBHOTO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuU: «Yucna u BBIUUCICHUS», «ANTeOpanyecKue BHIPAKCHHY», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOJUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUEHUsSI Kypca, B3aUMOICHCTBYS C
IPYTMMH €ro JHHHSIMHU. B Xome wu3ydeHuss ydeOHOro Kypca OO0ydaromuMmcs
NPUXOAUTCS JIOTHYECKH PACCYXKIaTh, UCMOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Ausredpa» BKIIOUYECHbI
HEKOTOpPHIE OCHOBBI JIOTHMKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pasjeliax
MaTeMaTHYeCKOT0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO 00YyJaIOIIMMUCS
OCHOB  YHMBEpPCAJIBHOIO  MareMarthdyeckoro s3bika. ColepkaTreapHONl U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «Yucna W BBIYUCIIEHUS» CIIY)KUT OCHOBOM  JUIS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIuXcCs
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCSA AITOPUTMaMHU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TOBCEIHEBHOM
KU3HU. Pa3BUTHE NMOHATHS O YMCJIE HA YPOBHE OCHOBHOIO 00IEro 0Opa3OBaHMS
CBS3aHO C PAIMOHAIBHBIMU W HMPPALMOHAIBHBIMUA YHCIaMH, (HOPMUPOBAHHUEM
MPEJCTABICHAN O JIEUCTBUTEIBHOM YHCIIE. 3aBEPUICHHE OCBOCHHS YHUCIOBOU
JIMHUHM OTHECEHO K CpelHeMY 001iemMy 00pa30BaHHIO.



Conepxanue JByX anreOpaniueckux JIMHUNA —  «AnreOpanueckue
BBIPAKEHUSA» U «YPaBHEHHsS MU HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaromuxcs MaTeMaTHYeCKOro ammnapara, HeOOXOAMMOIo il pEelIeHHs 3a]ad
MaTe€MaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adad. Ha
YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs Y4YEOHbIH MaTepuan TpyHNIupyeTcs
BOKPYI palMOHAJIbHBIX BBIpaXEHUU. AJredpa JAEeMOHCTPUPYET 3HAYEHUE
MaTeMaTUKH KaK sI3bIKa JJI1 MOCTPOEHUS MaTEMaTHYECKUX MOJEINIEH, OMHCAHMS
MPOIIECCOB W SIBJICHUU peanbHOro mupa. B 3agaum oOyueHus anredpe BXOMST
TaKKe JajbHelllee pa3BUTUE AJITOPUTMHYECKOTO MBIILJIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHMS Kypca HWH(GOPMATHKH, M OBJIAJCHHE HaBBIKAMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHMsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanve  (QyHKIHOHAJIBHO-TpaUUYECKONM  JIMHMUM  HAlLEJIEeHO  Ha
nojiyueHue  oOyvarouuMucs 3HaHUM O  (QyHKUMAX  Kak  BakHeuIeu
MaTEMaTUYECKOM MOJeNHU JUIsi ONUCAaHWUS U HCCIENOBAaHUS PAa3HOOOPA3HBIX
IOpolecCOB W SIBIIEHWH B mpupojge u obmectBe. WM3yuenue wmartepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh pa3IMnyHbIC
BBIPA3UTENIbHBIE CPEACTBA $3bIKAa MATEMAaTUKH — CIIOBECHBIE, CHMBOJIMYECKHE,
rpaduyueckre, BHOCUT BKJaJ B (OPMUPOBAHME TMPEJACTABICHUH O PpOJIH
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYJIBTYPHI.

CornacHo ydeOHOMY TUlaHy B 7-9 Kiaccax u3ywaeTcsi Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIE pa3/eiibl COIAEPIKAHUS:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

OO01iee 4yuCIO YacoB, PEKOMEHIOBAHHBIX MJIs M3Y4YeHHs Y4eOHOro Kypca
«Anre6pa», — 306 gacos: B 7 kinacce — 102 gaca (3 gaca B Heiel), B 8 Kiracce —
102 yaca (3 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B Hezelnio).

Conepxanue o0y4yeHusi B 7 Kjacce.

1. Yucna v BBIYMCIICHUS.

Jpobu OOBIKHOBEHHBIC W JECSITHUYHBIE, MEPEX0]] OT OJHON (QOpMBI 3amucCU
npobeit k apyroi. I[loHsATHE palMOHAIBLHOTO 4YHCIIA, 3alKMCh, CPaBHCHHE,
VOOPSAIOYUBAHUE  PAlMOHAIBHBIX uuced. ApudmMerndeckue JEHCTBUS C
parMoHAIbHBIMU YUCIaMu. PereHue 3amad U3 peasbHOM MpaKTUKU HA 4YacTH, Ha
TPOOH.

CrereHb C HaTypaJIbHBIM TIOKa3aTeJeM: OIpeAelieHne, MpeoOpa3oBaHUE
BBIPKEHUI HA OCHOBE OMpPENeNIeHHs, 3aMnch O0Nbmux yucen. [IpoenTsl, 3anuch
MPOIICHTOB B BHUJE ApoOM W IpoOW B BHUJE MPOICHTOB. TpH OCHOBHBIE 33a/1aud Ha
MPOIICHTHI, PEIIEHUE 3a/1a4 U3 PEATbHON TTPAKTHKHU.

[IpumeHnenne TPU3HAKOB JEIMMOCTH, PA3IOKEHHE HA  MHOXKHUTEIN
HATypaJbHBIX YHCEIL.

Peanpubie  3aBHCHMMOCTH, B TOM 4YuCJIe TpsiMas W oOpaTHas
MPOTIOPIIMOHATTEHOCTH.

2. AnreOpandecKue BhIPaKEHUS.



IIepemeHHBIE, YMCIIOBOE 3HAUECHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXy BEIUYMHAMH B BUJIE
(dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUSA, MpaBuUja MpeoOpa3oBaHUd CYMM U
MPOU3BEACHUI, MpaBUia PACKPBITUS CKOOOK U MPUBEACHUS MOIOOHBIX ClIaraeMbIX.

CBoOIICTBa CTENIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

OnHowreHsl 1 MHOTOWIEHBI. CTeneHb MHOrouseHa. Ciio)KeHue, BBIUUTAHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJIbl COKpAaIlIEHHOTO YMHOXKEHHUS: KBaJpaT
CyMMBbl M KBaapar pasHocTH. DopMyna pa3HOCTH KBajapaToB. PasinoxeHue
MHOTOYJIEHOB Ha MHOYKUTEIH.

3. YpaBHeHUs U HEPaBEHCTBA.

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, MpaBHiia MPeoOpa3OBaHMs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEU JIMHEHMHOIO
YpaBHEHHUs, pEUIEHHWE JUHEWHbIX YypaBHeHUH. CocTaBlieHHE YpaBHEHUH IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C HOMOILBIO YPaBHEHUI.

JluneiHOe ypaBHEHUE C ABYMs MEpeMEHHBIMU U ero rpaduk. Cucrema ABYX
JUHEWHBIX YpAaBHEHHUU C JABYMs NEpPEMEHHbIMU. PelleHne cucrteM ypaBHEHUU
Croco0OM TMOJACTaHOBKHU. [IpuMepbl perieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CHCTEM YPABHEHUM.

4. OyHKIUY.

Koopannarta toukum Ha mnpsmoin. YucioBele mnpoMexyTku. PaccrosiHune
MEXIYy IBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. Abciuucca U opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYIIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomarme ynkmuu. [padux
¢bynkiuu. CoiictBa dyHkuuid. Jluneitnas @yukmus, e€ rpaduxk. I'papuk Qynkumm
y = |x|. I'padudeckoe perieHne JITUHEHWHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
ypaBHEHUH.

Conep:xxanue o0yuenusi B 8 kiacce.

1. Yucna 1 BBIYMCIICHUS.

KBagpatueiii kopenb u3 umcna. [loHarne 00 uppanroOHATBLHOM YHCIIC.
JlecsiTuuHble MPUONMMKEHNSI UPPAIIMOHATBHBIX yrcesl. CBOWCTBA apuMETHIECKUX
KBaJIPATHBIX KOPHEW U UX MIPUMEHEHHE K TPeoOpa30BaHUIO YHNCIOBBIX BBIPAKECHHM
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIC YHCIIA.

Crenens ¢ UenbIM NoKaszaTesneM u e€ cBorictBa. CTaH1apTHas 3alKCh YKCTA.

2. AnreOpandecKue BhIPAKCHUS.

KBagpaTHbiii  TpéxuieH, pa3loKeHUE KBaJpaTHOrO TpEXWwieHa Ha
MHOYXHUTEIH.

AnreOpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil apoowu.
CnoxeHue, BblYMTAHUE, YMHOXKEHUE, [I€JIEHHE anreOpanveckux JpooOeil.
PanrionanbHbie BBIpaKEHUS U UX MPEeoOpa3OBaHUE.

3. YpaBHeHUS 1 HEPaBEHCTBA.



KBagpatHoe ypaBHeHHe, (opMmylla KOpPHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUM, CBOAALINUXCA K JUHEUHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

I'padrueckas uHTEepnpeTanysi ypaBHEHUIN ¢ ABYMs IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUM C JAByMs NEpeMEHHbIMU. IIpuMepsl pelieHuss cucreMm
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HuciioBele HEPABEHCTBA M UX CBOWCTBA. HepaBEeHCTBO C OHOW NTEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

4. OyHKUIMH.

[lonstue ¢ynkuuu. OO6nacTh oONpenesaeHUuss W MHOXKECTBO 3HauyeHUM
¢ynkuuu. CiocoObl 3aaHus PyHKIIMMA.

I'padux pynkiuu. Yrenue cBoiicTB QyHkuuu no e€ rpaduky. [Tpumepst
rpadukoB GyHKIHNA, OTPAXKAIOIUX peaTbHbIe MPOIECCHI.

OYHKIMY, OINHUCHIBAIOIIME TMPSAMYI0 M OOpaTHyl0 MNPONOPIHOHAIBHbBIE
3aBucuMocTH, ux rpapuxu. Oynknun y = X2, y = X3, y =Vx, y=|X|. ['papuueckoe
pelIeHre YPaBHEHU U CUCTEM YPABHEHHU.

Conep:xxanune o0yuenus B 9 Kiaacce.

1. Yucna v BBIUKCICHUS.

PanronanpHbie yncia, UppalMOHAIIbHBIE YUCIIA, KOHEUYHbIE 1 O€CKOHEUHBIE
JecsATUYHbIE 1poOu. MHOXKECTBO IEUCTBUTENBbHBIX YHUCEN, IEUCTBUTEIbHbIE YUCIa
Kak OecKOHEYHbIe JAecsATHYHbIE apoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPIUHATHOW MPSAMOI.

CpaBHeHUE [IEWCTBUTENBHBIX 4HCEN, apupMEeTUYECKUe JEeUCTBUS C
NEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, UIMTEILHOCTH MPOILECCOB B
OKpPY’KaroIIeM MHpE.

[Tpubnux€énHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKEHUS.
Oxkpyrienne uncen. [I[pukuaka v OLIEHKA PE3yJIbTaTOB BBIUYMUCICHHI.

2. YpaBHEHUS U HEPABEHCTBA.

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHeHUM, CBOISIIUMXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHenue. [Ipumepsl penieHus ypaBHEHUN TPEThEU UM YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-pallMOHAIbHBIX YpaBHEHUM. PelieHrne TEKCTOBBIX 3a/1ad
anreOpanyecKuM METOOM.

VYpaBHeHUE ¢ AByMs MEepEeMEHHBIMHU U e€ro rpaduk. Pemenue cucreMm aByx
JIMHEMHBIX YPABHEHUN C AByMs NIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHUI,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPNPETALNS] CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA M X CBOMCTBA.



Pemienue JMHEHHBIX HEPABEHCTB C ONHOM INepeMeHHOW. Pelienue cucreM
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'padpyueckass wmHTEprnpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

3. OyHKIUU.

KBagpartununas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPUHU MapaboJIbI.

Ipapuku Gynkunii: y = £x, y = Ax+b, y = %, y=x3y=+x, y=
|x|, u ux cBolicTRBa.

4. YucnoBble NOCAEA0BATEILHOCTH U MPOTPECCHUU.

[loHsiTHE YMCIOBON NOCIENIOBATEIBHOCTH. 3aJaHHUE IOCIEA0BATEILHOCTH
peKyppeHTHOI popMynoi u Gopmysoit N-ro wieHa.

Apudmernyeckas U reoMmerpuyeckas nporpeccuu. @opmynbl N-ro 4ieHa
apu(pMETHIECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300parkeHne 4iIeHOB apU(PMETUUYECKON M Te€OMETPUYECKOH Mporpeccuit
TOYKAMHU Ha KOOPJAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci1oKHbIE IPOLICHTHI.

IlpenmeTHBIe pe3yJbTAaThl OCBOEHHUSI TNPOrpaMMbl Y4eOHOro Kypca
«AJiredpay.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHust B 7 Kiiacce.

1. Yucna v BbIUKCICHUS.

BrimoniHaTh, coueTass yCTHbIE M NMHCbMEHHBIE MPUEMBI, aprU(PpMETHUECKUE
JNEUCTBHS C PAllMOHATBHBIMU YUCIIAMMU.

HaxonuTe 3Ha4YeHWS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
CrocoOBbl M MPUEMBI BBIUYMCICHUS 3HAYCHHUI MPOOHBIX BBIPAXKEHUH, COICPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT OgHOM (HOPMBI 3aIUCH YKUCEN K APyroi (mpeoOpa3oBhIBATh
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JIECSITHUHYIO APOOB).

CpaBHUBATh U YIOPSAJOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsTh yncCna.

BbINONHATh TPUKUAKY H OLEHKY pe3yibTaTa BbIYHCICHUM, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAKECHUU. DBBINONMHATE IEUCTBUSA CO CTEHEHSMHU C
HaTypaJIbHbIMU MOKA3aTESIMU.

[IpuMeHsT, NpPU3HAKK  JEIUMOCTH, Pa3JOKEHUE HAa  MHOXKUTEIN
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3a/1aud, CBSI3@HHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHUs 3a7a4 ¢ Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

2. AnreOpandecKue BhIPaKEHUS.



Hcnonwp3oBaTh aire0pandyeckyto TEPMUHOJOTUIO U CUMBOJIUKY, TIPUMEHSITh
e€ B mpouecce OCBOCHHs Y4eOHOro MaTtepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUN MNpHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUs — IIEJIOT0  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM TTOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHAT YMHOXEHHE OJHOWICHAa HAa MHOTOWIEH M MHOTOWICHa Ha
MHOT'OYJIEH, TPUMEHSIThH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHMUsSI 3a CKOOKM OOIINEero MHOXHTEINS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus (OPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[TpumensaTh MpeoOpazoBaHUs MHOTOUYJICHOB JIJISI PEIICHUS PA3IUYHBIX 33724
U3 MaTEeMaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonw3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU TIOKa3aTeJsIMU IS
nmpeoOpa3oBaHus BEIPAKCHUIM.

3. YpaBHEHUS U HEPABEHCTBA.

Pemiate nuHelHbIE ypaBHEHHS C OJIHOM TIEPEMEHHOMN, NMPUMEHssST MpaBUia
nepexojia OT UCXOIHOTO YPaBHEHUS K PaBHOCHUILHOMY emy. [IpoBepsTh, sSBIsETCS
JIM YUCJIO KOPHEM YpaBHECHUSI.

[TpumenHsaTh Tpaduueckrue METOIBI MPU PEUICHUW JIMHCHHBIX YpaBHECHUU WU
UX CHCTEM.

[lonOupaTe mnpuMepbl MHap 4YHCEN, SABIAIOMIUXCS PEIICHUEM JMHEHHOTO
YpaBHEHHUS C IByMs II€PEMEHHBIMHU.

Ctpoutrh B KOOPIMHATHOM TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMHU, TOJB3YSACh TpauKOM, MNPUBOIAUTH TMPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemate cucteMbl OBYX JMHEWHBIX YpaBHEHUN C JABYMS NEPEMEHHBIMH, B
TOM YHCJIe TpauIecKy.

CocTaBisaTh W pemiaTh JWHEWHOE YpPaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 MMOJYyYECHHBIA pe3yJIbTarT.

4. OyHKIUU.

N300paxkaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIUE
3aJlaHHBIM KOOpAWHATAM, Jy4H, OTPE3KH, HWHTEPBAJbI, 3aMHCHIBATH YHUCIOBBIC
MIPOMEKYTKHU Ha aareOpanvdeckoM si3bIKe.

OtmedaTh B KOOPJIWHATHON TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJWHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIMH y = |x|.

OnuchiBaTh € MOMOUIBI0 (YHKIUI HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuts 3Hauenune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuit cnocod MpeacTaBleHHs] U aHaW3a UHOOpMaLNH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaibHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



IIpeaMeTHBIe pe3yJabTATHI OCBOEHHSI NMPOrpaMMbl y4eOHOro Kypca K
KOHIlY 00yueHus B 8 kJ1acce.

1. Yucna v BBIUKCTICHUS.

Hcnonw3oBaTh HauadbHbIE MPEJICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
quces JJIS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHsaT, TOHSTHE apU(PMETHUYECKOTO0 KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HCIOJIb3YS MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAKEHUM, COJACPKAIUX KBaJApPAaTHbIE KOPHHU, MCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonw3oBaTh 3amucu OOJBIIMX U MAJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

2. AnreOpandeckue BbIpaXeHUsI.

[IpuMeHsT, MOHSATHE CTENEHW C IEJBIM I[IOKa3aTejeM, BBITOJIHSITh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTETICHU C IETIBIM TTOKa3aTeJIeM.

BrINOTHATE TOXIECTBEHHBIE MPEOOPA30BaHUS PaAIllMOHATIBHBIX BhIPAXKCHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH M aJIre0pandecKUMH APOOSIMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEH.

[TpumensaTs mpeoOpa3oBaHus BBIPAKESHHUU JJIsI PEIICHUs] Pa3IUMYHBIX 3a7a4
U3 MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON IPAKTUKH.

3. YpaBHeHUs U HEPaBEHCTBA.

Pewrate nuHeiHbIE, KBaJipaTHbIE YPaBHEHUS U pPAlMOHAJIbHBIE YpPAaBHEHHS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUMU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIEOBAHNS YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHUCJI€ C IPUMEHEHUEM TpadUyueCcKUX MpecTaBiIeHUl (yCcTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI pEIIEHHUs, €CIIM UMEET, TO CKOJbKO, U
mpouee).

[Tepexonuth OT clIOBeCHOM (OPMYJIMPOBKH 3ajaud K €€ anreOpanmdeckoi
MOJENH C TIOMOIIBID COCTaBIICHHS YpPABHEHUS WIM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJbTar.

[IpuMeHsTh CBOWCTBA YHUCIOBBIX HEPABEHCTB [IJIi CPABHEHUS, OLEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpaduuecky0 WILTIOCTPAIlMI0O MHOXKECTBA PEUICHWH HEPAaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

4. OyHKIUU.

[TornmaTe 1 UCTIONB30BaTh (DYHKIIMOHATBHBIE MOHSATUS M S3BIK (TCPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMsI), ONMPEAENSATh 3HaueHWe (YHKIUU 1O 3HAYEHUIO
aprymMeHTa, ONpeAeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BHIA:

y3 ) 3 y
y=—-,y=x°y=x°y=+Vx, y=|x| OITUCHIBATH CBOJMCTBa
X

YUCTIOBOM (PYHKITUH 10 €€ TpaduKy.

IIpeaMeTHBIe pe3yJabTAThl OCBOEHHSI NMPOrpaMMbl yY4eOHOro Kypca K
KOHIYy 00yueHus B 9 kJiacce.



1. Yucna 1 BBIYMCICHUS.

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHAIbHBIC U UPPALlMOHATILHBIE YHUCIIA.

Boinonusate apudmerndeckue JEHUCTBHS C  pallMOHATIBHBIMU YHCIIAMH,
codeTrasl YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBHINOJHITh BBIUMCICHUS C
UppaIMOHATIBHBIMU YUCJIAMHU.

HaxomuTe 3HaueHHs cCTeneHEWM C NENbIMU IIOKa3aTellIMU W KOPHEW,
BBIYHUCIISITH 3HAUCHUST YUCTIOBBIX BBIPAYKECHUI.

OKpyrJisITh I€UCTBUTEIBHBIE YHCIA, BBIMOJHITH TMPUKUAKY pe3ysibTaTa
BBIUHMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

2. YpaBHEHUS U HEPABEHCTBA.

Pemiaty nuHelHbIe U KBaJApaTHBIC YpAaBHEHUS, YPAaBHEHUS, CBOJSIIHECS K
HUM, NPOCTEHUIINE APOOHO-PAITMOHATBHBIC YPABHEHUS.

Pemiate cuctembl JBYX JIMHEHMHBIX YpPaBHEHHH C JIBYMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJISICTCS TUHEHHBIM.

Pemiath TekcTOBBIE 3aaud  anreOpanvuecKUM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPaBHECHUS WJIU CUCTEMBI JBYX YPAaBHEHUH C JIBYMS MEPEMEHHBIMH.

[TpoBoaMTE MpOCTENIIINE UCCIEOBAHUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, HMEET
U ypaBHCHHUE WIM CHCTEMa YPaBHEHHH pEIICHMs, €CIi UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3alUCHIBATH PEIIEHHE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTeMbl JTUHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPAaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTb pPEIICHUE CUCTEMBI
HEPABEHCTB Ha YHCIIOBOM MPAMOM, 3aMUCHIBATH PEIICHUE C TTOMOIIHIO CHUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPH PEIICHUH PA3TMYHBIX 3a/1a4.

3. OyHKIHUY.

PacnioznaBath (yHkuMM u3ydeHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKHU
pPacIoioKeHHEe Ha KOOPAMHATHON TJIOCKOCTH rpadukoB QyHKIMM Buaa: y = £X,
y=/&x+b,y=§, y=ax®’+bx+c, y=x3 y=+x,y=|x| B
3aBUCUMOCTH OT 3HaueHUH K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHA.

Ctpouth M M300paXkaTh CXEMATHUECKH TpapuKU KBaJAPATUUHBIX (YHKIUH,
ONHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

Pacnio3naBaTh KBagpaTuuHyo QyHKIHIO TI0 (hopMyJie, TPUBOJIUTH TPUMEPHI
KBQIpaTUYHBIX (YHKIIUHA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

4. YucnoBble OCJIEI0BATEIBHOCTH U MPOTPECCHUMU.

Pacno3naBath apupMeTHUECKY0 M TE€OMETPUUYECKYIO MPOTPECCHU MpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYMCIICHHSI C  WCIONBb30BaHWEM (OpPMYT Nn-ro YiIeHA
apupMeTHUECKOI U TEOMETPUUECKON MPOrpecCuid, CyMMBbI IEPBIX N YICHOB.

N300paxath uYjeHbl MOCJIEAOBATEIILHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemath 3amaum, CBS3aHHBIC C YHCIOBBIMHU ITOCICAOBATEILHOCTAMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HM (C UCIOJIB30BAaHUEM KaJbKYJIATOpa, ITUGPOBBIX
TEXHOJIOTHH).
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