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Tyronuansi 2024
INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIs€TCA OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETrO
oOpa3oBaHus: OHa 00ECTIEYMBAET U3yUYCHUE JAPYTUX JUCLHUILUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TYMaHUTAPHOTO LIMKIOB, €€ OCBOECHHE HEOOXOAUMO st
NPOJOHKEHUs 00pa30BaHUs U B MMOBCEAHEBHOM *Ku3HU. Pa3BuTHe y oOyuatommxcs
HAYYHBIX TMPEACTABICHUN O MPOUCXOXKACHUM M CYHIHOCTH alreOpandyeckux
aOCTpakIMii, criocode OTpaKeHUs MaTEMaTHUECKON HAYKOU SIBJICHUN U TIPOIIECCOB
B MpUPOJE W OOIIECTBE, POJIM MATEMaTHUYECKOrO MOJEIMPOBAHHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KQ4eCTB MBIILICHUS, HEOOXOAUMBIX JIJIsl aJanTallii B COBPEMEHHOM LKU(PPOBOM
obmectBe. M3yueHune anreOpbl oOeclieuMBaeT pa3BUTHE yMEHUS HaOJIoAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH MBIIIICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkAcHUS. OCBOEHUE Kypca anredpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsA: OHU MCHOJIB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKpPEeTU3alliio, abcTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSATENLHON JESATENBHOCTH OO0YYaloIIUXCs, IMO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 ABJISIeTCs peaau3alueit 1eaTeIbHOCTHOrO MPUHIIUIA 00YUYEHUS.

B crtpyktype mporpammbl ydueOHOro Kypca «Amaredpa» sl OCHOBHOIO
o011ero 00pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYECKUE
nuHuK: «Yucaa u BbIYUCICHU», «AJIreOpanyecKue BhIPAXKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «Dyukuun». Kaxnas U3 3TuX colepKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS C
APYTUMU €ro JHHUAMH. B Xoje wu3yueHuss ydeOHOro Kypca oOydaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKJaTh, MCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHbBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydyeOHOro kKypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiax
MaTeMaTHYeCKOro 00pa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIbHOTO Maremarudeckoro s3pika. ConaepkaTeNlbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Ausredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxanne nuHUM «YuWcCia W BBIYUCICHHS CIY>KAT OCHOBOW IS
JaNbHEHIIEero U3y4YeHuss MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOydaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUS MOIB30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX I TTOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HAa yPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs



CBSI3aHO C pALMOHAIBHBIMH M HMPPALMOHANBHBIMU 4YHCIaMH, (OPMUPOBAHUEM
NpEICTaBICHUA O JEHCTBUTEIBLHOM YHCIE. 3aBEpIIEHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeiHEMY 00I1IeMy 00pa30BaHUIo.

ConeprkaHue nByX anreOpandecKux JIMHUN — « AJreOpandecKue BhIPAKEHUSD)
1 «YpaBHEHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAFOIIHUXCS
MaTEMaTUYECKOTO armapara, HeoOXOAMMOTrO JJid pEelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi ydeOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. Anredpa JeMOHCTPHUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa IS TOCTPOCHMS MaTEMaTHYECKUX MOjeJNiel, OMHCaHUs MpPOLIECCOB U
ABJIGHUA peanbHOro Mupa. B 3amaum oOydenust anreOpe BXOISAT TakxKe
JalbHEHIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJWMOro, B
YACTHOCTH, JJIsi OCBOEHHMS Kypca HWH(GOPMATUKH, M OBJIAJEHUE HaBBIKAMU
JIeAyKTUBHBIX paccyxneHuil. [Ipeobpa3oBaHre CUMBOIBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUSI, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxxanue (pyHKIIMOHATbHO-TpA(UIECKON JIMHUU HAIIEICHO Ha MOJyYeHUE
OOy4arolUMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHUeCKOH MOJeNn
JUISL OIIMCAHUSI U UCCIIE0BAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUHN B MPUPO/IE
u oOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYyYarOLIUXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaJ B (POPMHUpPOBAHUE
Npe/ICTaBICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3felibl COIACpPKAHUS:
«Yucna ¥ BBIUUCICHUA», «ANTeOpanyecKue BBIPAKEHUS», «YpPaBHEHUS U
HEPABEHCTBa», « DyHKIUNY.

Ha usyuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemeno), B 8 kimacce — 102 ygaca (3 yaca B Heaenio), B 9
kimacce — 102 ygaca (3 yaca B HeJielH0).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucna 1 BIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (HOPMBI 3amucu
npobeit k apyro. IloHsaThe panuMoHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yHOPSAIOUYMBAHUE  PALMOHAIBHBIX 4uceld. ApudmeTnueckue JEeUCTBUS €
palMOHAIbHBIMUA YMcIamMu. Pemienue 3aaad U3 peajbHOW NPAKTHKKA HAa 4acTH, HA
Ipoow.

Crenenb ¢ HaTypajbHBIM IIOKa3aTelieM: OMNpeIesieHne, MpeoOpa3oBaHHe
BBIPAYKEHUI Ha OCHOBE OMpEJIETCHUs, 3aUCh 00NbIIUX yucen. [IpolenTsl, 3anuch
NPOLIEHTOB B BHUJE JIpOoOU U ApOOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 3aJ]a4d Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEAIbHOU ITPAKTUKH.

IIpumMeHeHne TPU3HAKOB  JEIUMMOCTH, PAa3JO0KEHHME HAa  MHOKUTEIH
HATypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHCle T@psiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Auredpanveckue BbIpaKeHUs

[lepemeHHBIE, YNCTOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrmbie
3Ha4YE€HUs epeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no gpopmynam. [lpeodpazoBanne OyKBEHHBIX BhIpAXKECHUH,
TOXXKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuiaa npeoOpa3oBaHUS CYMM U
NPOU3BEACHUH, MPaBUIa PACKPBITHUS CKOOOK U MPUBEJEHUS MOJO0HBIX ClaraeMbiX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

Onunouniensl 1 MHOTOUWIEHBI. CTeneHb MHOTOWIeHa. CloKeHue, BhIYUTAaHKE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOIO YMHOXKEHMS: KBaJpaT
CyMMBl W KBajpaT paszHocTu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOTOYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeliHOe ypaBHEHHUE C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBlI€HHE YPABHEHUN IO
YCJIOBHIO 3aJ1auy. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

Jluneiinoe ypaBHEHUE C JABYMs MEpeMEHHbIMU U ero rpaduk. CucrteMa AByX
JIMHEWHBIX YPAaBHEHUW C JBYMs TEPEMEHHbIMU. PellleHHe CHUCTEM ypaBHEHUU
crocoboM MoACTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a4ad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKUNH



Koopaunara Touku Ha npsimon. Uucnosele npoMexXyTKU. PaccTosiHne Mexny
IBYMs TOYKAMHU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOUYKH Ha KOOpJIWHATHOU miockocTu. [Ipumepsl rpadukos, 3a1aHHbIX GopMyTamH.
Urenune rpadukoB peanbHbIXx 3aBucumocted. I[lonstue Qynkuuu. ['paduk
¢dbyukiuu. CroiictBa dhyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['padbux GyHkImun
y = |x|. I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHWM M CHUCTEM JIMHEWHBIX
YpPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBaapatHpiii kopeHb u3 uucia. [loHATHe 00 uUppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX unced. CBONCTBA apupMETHIECKIX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K IPEOOPA30BAHUIO YNCIIOBBIX BBIPAKEHUIN
Y BbIYUCIICHUSAM. JleHCTBUTEIbHBIEC YUCIIA.

Crenens ¢ nensIM 1okasaresnem u e€ cpoiictBa. CTanaapTHas 3alIMCh YHCIIA.

Anrebpandeckre BeIpaKeHUSIAJreOpandeckne BbIpaskeHu sl

KBagpaTHbli  TpéxuieH, pasjloKEHUE  KBAagPATHOIO  TPEXWIEHA Ha
MHOKHTEIIN.

AnrebOpanueckas napoOb. OCHOBHOE CBOMCTBO anreOpanueckod apoOwu.
CnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JCIICHHE aireOpanveckux JIpoOeH.
PanmonanpHbie BRIpa)KEHUS U UX TIPe0Opa3OBaHueE.

YpaBHEHUS U HEPABEHCTBAY pABHEHHMS U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHNM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimune qpoOHO-pallMOHANIbHBIE YPAaBHEHNUS.

I'padmueckas uHTEpPIpETALU YPABHEHUN C JBYMSI IEPEMEHHBIMU U CHUCTEM
JMHEHHBIX yPaBHEHUN C JBYMsl INEepeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEVHBIX YPABHEHHUH C JBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1a4 alNre0pandeckum crocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHON MEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue ¢ynkmuu. OOIacTb ONpeAeNeHUuss W MHOXKECTBO 3HAYCHHM
¢bysaxun. CrnocoOb! 3a1aHus PyHKIIUA.

I'paduk ynkuuu. Yrenue cpoiictB pyHkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyYHKIUY, OIMUCHIBAIOIINAE TNPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHNUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucna 1 BIYUCICHUA

PanmonanpHpie yKcna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
AecsTUYHbIe ApoOr. MHOXKECTBO NEHCTBUTENBHBIX YUCEIN, IEHCTBUTEIbHbBIC YUCIIa
KaKk OeCKOHEYHbIe JeCATUYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHME [EHUCTBUTENBHBIX 4YHUCEN, apudmeTnuyeckue ACHCTBHS C
JNEVUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MUpa, UIMTEIBHOCTh IMPOILIECCOB B
OKpY’KarOLEM MHpE.

[Tpubnmx€HHOE 3HAUCHUE BEIIMYUHBI, TOYHOCTH NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaToB BEIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PellieHrne ypaBHEHN M, CBOASAIIMXCSA K IUHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBaaparnoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIECHEN pa30KEHUEM HAa MHOKHUTEIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUN. PerieHue TEeKCTOBBIX 3ajiay
anreOpandeckuM METOIOM.

VYpaBHeHHEe ¢ ABYMs MEpPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByX
JINHEWHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU. PellieHrne CucTeM IBYX YPaBHECHUH,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBl YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a1a4 aNreOpanvdecKuM CIIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOMW. PemeHune cucrem
JVMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
I'padmyeckas MHTEpIpeTalis HEPABEHCTB U CHCTEM HEPABEHCTB C JBYyMs
NEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabomna, KoOpauHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPHUH MApaOOJIbI.

I'padukn byukmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, 1 ux
CBOMCTBA.



UucnoBble  1ocienoBaTeIbHOCTUYHMCIOBBIE  MOCAEJ0BATEJIBHOCTH WM
Nporpeccuu

IlonsgTe YMCIOBOM MOCJIEAOBATCIILHOCTH. 3aJlaHHE I10CJIEH0BATEIFHOCTH
PEKyppeHTHOM popMyIoit u HOpMyIION #-TO YIIeHA.

Apudmernueckas u reoMeTpudeckas mporpeccur. DopMynbl #-TO YIICHA
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YICHOB.

N3o0pakenne ujiaeHOB aprU(METHUECKOH M TeOMETPUUYECKOM MPOTrpeccHii
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIIOHEHUMAJIbHBIA POCT.
CJ105KHBI€ MPOIIEHTHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOSHHS MpOrpamMmbl ydeOHOro Kypca
«AnreOpa» XapaKTepU3YyIOTCSL:

1) naTrpuoTHUYECcKOEe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSUIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCUHCKHX
MaTEMAaTUKOB U POCCHUHCKOM MaT€MaTH4ECKOW IIKOJbI, K MCIOJb30BAaHUIO ITHUX
JOCTHKEHHMH B IPYTUX HayKax U MPUKIAAHbBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH Ipa)KAaHUHA U peaTn3aliy ero
nOpaB, NPEJICTaBICHUEM O MATEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBbIX CTPYKTYp, SIBJICHUH, MPOLEAYp IpakKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKACHHUIO STHUECKHUX MPOOJIeM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOpPaJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PELIEHWH NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0Opa3oBaHMsl Ha NPOTSHKEHUHM BCEH KU3HM JUIsl YCHEIIHOM IpodeccroHalIbHOM
JESITEIbBHOCTH M PA3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM MHAMBUAYATBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K HOMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUW, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:

OpUEHTALIMEH B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HayKd Kak cQepbl YeloBeUYeCKOU
JESITEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYUMOCTU AJI PA3BUTHUS LUBWIM3ALMH,
OBJIAZICHUEM SI3bIKOM MAaT€MaTUKM M MATEMaTU4YECKOW KYyJbTYpOH Kak CpPEICTBOM
MO3HAHHWA MHpPA, OBJIAJECHHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NESTENbHOCTH;



6) ¢usnueckoe BocmuTaHHMe, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBLHOIO 0JIAaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEJIEHHUS  3J0pPOBOro  obOpaza KM3HM  (370pOBOE  MHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHUM W OTAbIXa, peEryispHas Quandeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(dIEKCUM, MPU3HAHHEM CBOETO
paBa Ha OIMOKY M TaKOTo K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHME:

OpHUEHTAlMEN Ha NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JUIA PELICHUsS 3aaa4
B 00JACTU COXPaHHOCTH OKPY>KAIOIIeH cpe/pl, IIaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAKOIIEH Cpeabl, OCO3HAHUEM
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO IEATENIbHOCTb, B TOM YMCIIE
YMEHHE YUUTHCA y OPYTHX JIOAeH, NMpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEOOXOIUMOCTBI0O B ()OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMynMpoBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIM KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIIeHUsT U AeUCTBHs, (HOPMYyIHUpPOBATh M OICHUBATh PHUCKU U
NOCJIEeCTBUSA, (OPMUPOBATDH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesbHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eliCTBUS

ba3oBrble Joruyeckue 1efcTBUA:

e BBIBIIITH U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATHHA, OTHOLICHWH MEXIy TOHITUAMHU, (OPMYIHPOBATH
OTpEeACNICHUS]  TMOHSTHH, YCTaHABIMBATh CYUIECTBEHHBIH  MPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
POBOJUMOIO aHAJIH3a;

e BOCIPHHHMMATh, (OpPMyIUpOBaTh U  MpeoOpa3oBHIBATh  CY>KACHUS:
YTBEpIUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHbIC, YacTHbIE M OOIIHeE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeursi B (akTax, AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npenjaraTb ~ KpUTEpUM  JJI8  BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUI 110 aHATIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMbBIE U OT
MIPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTreMaThdecknX (aKToB, BBICTPAWBATh APTYMEHTAIMIO, TMPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh CIOCOO pelieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIeHUs, BHIOMpaATh HaubOJee MOAXOMANIMN ¢ Y4ETOM
CaMOCTOSTEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble nccie1oBaTeIbCKe JeCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK HMCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOLIUME MPOTUBOpEUHE, MpodIemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTAaBICHHOMY IIJIaHy HECIOXKHBIN

OKCIIEPUMEHT,  HEOOJNBIIOE  MCCIEJAOBaHWE IO  YCTAHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITENEHO (hOPMYITHPOBATH 0OOOIIEHUS M BBIBOJBI 110 pE3yIbTaTaM
MPOBEAEHHOTO HAOIONEHUS, HMCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpOIeCcca, a TaKKE BBIIBUTATH
MPE/IONI0KEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmeii:

BBIIBJISITH HEJOCTaTOUYHOCTh WU HU30BITOUHOCTH HMH(OpPMAINH, HaHHBIX,
HEOOXOIMMBIX JUISl PeILICHHS 3a/1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATH3MPOBATh WM HHTEPIPETHPOBATH
uH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

BbIOUpaTh GopMy TpeAcTaBieHUs HHGDOpPMALMM U WIUIFOCTPUPOBATH
pemaeMbple 3aJadyd CXeMaMH, JuarpaMMamMi, HHOM rpadukoil M ux
KOMOMHAIIUSIMU,

OLIEHMBATh HAAEKHOCTh HMH(OPMALUK TIO KPUTEPUSM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBUA:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BhIPaXaTh CBOIO
TOUKY 3pPCHHsSI B YCTHBIX W MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHECHHS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a/1aur, BHICKa3bIBATh UJICH, HAIICICHHBIC HA TIOUCK
pCIICHHUs, COIMOCTABIISATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUaiora, OOHApPY>KUBAaTh PA3IHUYUE U CXOACTBO TO3UIIUH, B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEICTABIATh  PE3yNbTaThl  PEIICHWs  3aJadyd,  OKCIIEPUMEHTA,
UCCIICJIOBAHMS,  IMPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYTUICHUS C YIETOM 3a/1a4 TIPE3EHTAIIMN U OCOOEHHOCTEH ay IuTOpHUH;
MOHMMATh W HWCIOJB30BAaTh  MPEUMYIIECTBA  KOMAaHIHOHW U
WHAUBHUIyAIbHOM paboThl MpU pEIMIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajad;

MPUHUMATH 11€71h COBMECTHOM JIEATETLHOCTH, MNIAHUPOBATh OPraHU3AIIAIO
COBMECTHOM pabOThI, pacmpeneyiaTh BHUABI pabdOT, IOTOBAPUBATHCH,
00Cy>KIaTh MPOIIECC U Pe3yiabTaT paboThl, 0000IIIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOcyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIMOJHATh CBOK YacTh
paboThl ¥ KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIe yHUBeEpCaJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO COCTAaBJISATh MUIAH, AJITOPUTM DEIICHUs 3a/ayu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUHN ¢ yYETOM HOBOM MH(OPMAIIUH.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOTPOBEPKH, CaMOKOHTpOJIA IMpolecca H
pe3ynbTaTa pelieHUs MaTEMaTUYECKOM 3a/1auu;

OpeIBUAECTh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh MpPH pEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OIMMMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTA MOCTABICHHOW LEIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTUXKEHUS WM HEJOCTHXKEHUS LIEJIH,
HaXOJUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYarONIMICS TOJYYUT CIIETYIONTUE
MIPEAMETHBIC PE3YJIbTATHI:

Yucna v BIYUCICHUA

BbInonHsTh, coyeTass YCTHbIE M MNHUCbMEHHbIE NPUEMBI, apuMeTHUecKue
JCUCTBUS C PAIIMOHATLHBIMU YHCIIAMH.

HaxonuTe 3HaYeHUS YUCIOBBIX BBIPAKECHHM, MPUMEHITH Pa3zHOOOpa3HbBIE
CIocOObl U MPUEMBI BBIYMCICHUS! 3HAYEHUIN JIPOOHBIX BBIPAKEHUMN, COJEPIKAIIUX
O0OBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIIOYMBATH PAIlMOHANIbHBIE YHCTIA.

OxpyrasTe yucia.

BhITIOTHATS TIPUKUIKY U OIEHKY pe3yJbTaTa BHIYUCIICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BbIpaKeHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJlbHbIMU
MOKa3aTEeISIMHU.

[IpumeHATh  TPU3HAKK  JCIUMOCTH,  pAa3IOKEHHE HAa  MHOXHTEIU
HATypPaTbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHbIE C OTHOUICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl peUIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuireOpanyeckue BbIPaKeHUA

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHUIO M CUMBOJHUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuara.

Haxonute 3HadeHusi OyKBEHHBIX BBIPRKCHUH MPH 3alaHHBIX 3HAYEHUSIX
NEepPEeMEHHBIX.

BoinonHsaTh  mpeoOpa3oBaHUs  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJICHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhIMONTHAT, yMHOXKEHHE OJHOWICHa Ha MHOTOWICEH M MHOTOYIeHa Ha
MHOTOWIEH, IPUMEHSATH (hOPMYJIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3lioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXKHTENSA, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHusT (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpumeHsTh nmpeodpa3oBaHUsI MHOTOUYJICHOB JJIS PEUICHUsI Pa3IWYHBIX 3a/a4
U3 MaTeMAaTHUKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMHU IIOKA3aTEISAMU IS
mpeoOpa30BaHUs BBIPAKCHUH.



YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHMs C OJHOW NEPEMEHHOM, NMPUMEHAS IpaBuUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepATs, ABiseTcs
JIX YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckie METObI MPU PEIICHUHU JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHHUS C ABYMSI IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTMHEWHOTO ypaBHEHHUS C
IBYMSl TIEPEMEHHBIMH, TMOJIB3YSICh TpadUKOM, MNPUBOJIUTH HPUMEPHI PpPELICHUs
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU, B TOM
qrciie rpaduaecKu.

CocraBisaTh M pewmiaTh JIMHEMHOE YPaBHEHUE WIIM CUCTEMY JIMHEHMHBIX
YPAaBHEHH 1O YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN PE3yJIbTaT.

DOyHKIUHU

N3006pakath HaA KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBaJIbl, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anredpandecKoM SI3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHMHATaM,
cTpouth rpaduku TuHeHBIX QyHKIMH. CTpouth rpaduk PyHkun y = [X|.

OnuceiBaTh C MOMOIIbIO (GYHKUIMUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaliM3a WH(OpMauwy,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPaUKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJYYUT CIIEIyIOLIUE
IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BBIYUCICHUSA

Hcnonp30BaTh HadajgbHBIE IMPEICTABICHUS O MHOXKECTBE IEUCTBUTEIBHBIX
YuCell JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIYUCICHUMN, N300paXkaTh ACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPJIAMHATHOW MPSAMOM.

[IpumeHsaTy moHATHE apuMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YSl TPH HEOOXOIUMOCTH KaJIbKYJSITOP, BBHITIOTHSTH
npeoO0pa3oBaHusl BBIPAXKEHUN, COAEpP)KAIIUX KBAJApPATHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJBIIMX M MAJIBIX YKCET C TMOMOIIBIO JACCATUIHBIX
npoOeii u creneHelt yucna 10.

AuireOpanyeckue BbIPaKeHUA

[IpuMeHsATh TMOHSTHUE CTENEHU C IEJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKEHUH, COAEPKAIIMX CTEIIEHH C LIETbIM MTOKA3aTeIeM.

BbINONHATL TOXKJIECTBEHHbIE MPEOOpPA30BAHMS PAIIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBUJI ACUCTBUI Ha/Jl MHOTOUYJIEHAMH U aJIreOpanyecKUMM APOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHnsaTs mpeobpa3oBaHus BRIPAXKCHUM JJI PEIISHUS PA3INYHBIX 337249 U3
MaTEMAaTUKH, CMEKHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHBbIE, KBaJIpaTHbIE YPaBHEHUS U PallMOHAIILHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOaUTH MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux npeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
M YpaBHEHUE WIM CHUCTEMa YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
rpouee).

[lepexoauts OT cioBecHOW (OPMYIMPOBKU 3ajauu K €€ anredpandeckoit
MOJENH C TIOMOIIBID COCTABJICHUS YPAaBHEHHS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M MOJYUYEHHbIN PE3yJIbTaT.

[IpuMeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJII CpPABHEHUS, OIEHKH,
pelmaTh JUHEWHbIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uuecKyr0 WUIIOCTPALMI0 MHOXKECTBA pEIICHUNA HEpPABEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUHU

[loHumaTe ¥ KCMONB30BATh (PYHKIIMOHAJIbHBIE MOHATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), ONPENEsaTh 3HaAueHHEe (DYHKIUHU IO 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA (QyHKIUHU 1O €€ TpaduKy.

CtpouTts rpaduKu 3MeMEeHTapHbIX PYHKINN BUIA:

y =kix, y=x2,y =x3,y = [x|, y = VX, ONHCBIBaTb CBOWCTBA YHCIOBOA
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce OOyYarOmIuiicss MOJYYUT CIIETYIONTUE
MpEIMETHBIC PE3YIbTATHI:

Yucna 1 BIYUCICHUA

CpaBHUBATH U YNIOPSAIOYMBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIC YUCIIA.

BoeimonasaTh  apudMeTHYecKue JEUCTBUS C  PAlMOHAIBHBIMA YHCIIAMU,
coueTass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOIHATH BBIYUCICHUS C
UPPALMOHATBHBIMU YUCJIAMHU.



Haxomute 3HaueHuss cTemeHed C LENbIMH [OKa3aTeJsIMU MU KOPHEW,
BBIYHCIIATH 3HAYECHHSI YACIIOBBIX BBIPAKECHUN.

OKpyrisaTh JIEWCTBUTENIBHBIE 4YHUCIA, BBIIOJIHATh IPUKHUIKY pe3yJbTara
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEMHBIE W KBaApaTHBIE YPAaBHEHHsI, YPABHEHUS, CBOZSAIIMECS K
HUM, [IPOCTENIINE IPOOHO-PALIMOHAIIBHBIE YPABHEHMS.

Pemwate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

Pemarp TekcTOBBIE 3ajauM  alreOpanvyeckuM CIOCOOOM € IOMOIIBIO
COCTABJICHMsI YPAaBHEHHUS MJIM CUCTEMBI JIBYX YPABHEHHU C JBYMS IIEPEMEHHBIMMU.

IIpoBOAUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUU M CUCTEM YPaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM IrpaduuecKuX MpeaCTaBIeHUN (yCTaHABIUBATh, HMEET
JY ypaBHEHWE WM CUCTEMa YPaBHEHUN PELICHUS, €CIM UMEET, TO CKOJbKO, H
npouee).

Pemarp nuHeliHple HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300paxkaTb
pelIeHrne HEPABEHCTB HA YMCJIOBOM IIPSAMOM, 3aIIMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHCTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh pPEIICHHE CHCTEMBbI
HEPABEHCTB HA YHCIIOBOM NIPSAMOM, 3aIIMCHIBATH PEIIEHHE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHNUN PA3INYHbIX 3a]1a4.

DyHKUNHA

Pacrio3naBath (QyHKIIMM H3y4eHHBIX BHUIOB. I[lOKa3bIBaTh CXxeMaTHYECKU

pacroio’keHre Ha KOOPJMHATHOW TIOCKOCTH rpadukoB QyHKUMM BUa: y = kx, y
=k +b y=ki y=ax2+bx +c¢ y=x3y=1\x y=|x|, B 3aBECHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M HM300paxarh CXeMaTHYeCKH rpaduku KBaJApaTHYHBIX (QYHKIUH,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX IpaduKam.

Pacrio3naBaTh kBaJpaTHUHyIO (QYHKIUIO 1O (opMyJie, TPUBOIUTH IPUMEPHI
KBaJIpAaTHYHBIX (QYHKITUI U3 peaTbHON )XKU3HH, (PU3UKH, TEOMETPHUH.

YucjioBbIe MOCIeI0BATEILHOCTH H MPOTPeCCUH

Pacnio3HaBaTh apuMETHYECKYI0 M TEOMETPUYUECKYIO MPOrPECCHH TPHU
Pa3HBIX CIOCO0ax 3a/1aHMsI.

BBITIOJTHATE  BBIYMCICHUS C  HWCIOJB30BaHWEM (GOpMya n-ro dicHa
apu(METHUECKON U TEOMETPHUYECKOM MPOTPECCUii, CYMMBI TIEPBBIX N YWICHOB.

N300pakaTh wIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPJAMHATHON
TUTOCKOCTH.



PemaTte 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 3a/1a4d U3 PeabHOMN JKU3HM (C UCIIOJIb30BAHUEM KaJbKyJIATOpa, IHPPOBHIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne /it Kontpouasnsie | IIpakTn®
MPOrpaMMbI Bcero
padoThI padoThI
1 Yucna v BeiunciieHus. PanonanbHbie 75 1
qucia
2 Anrebpanyeckue BHIPAKCHUS 27 1
3 YpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunate! u rpadpuxu. OyHKITUN 24 1
5 [ToBTOpEeHME M 000OIICHUE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




8 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne /it KonTtpousnsie | IIpakTn®
MPOrpaMMbI Bcero
padoThI padoThI
1 Uucna u BelunciieHus. KBagparHele KOpHU 15
) Uucna u Berunciienus. CTeneHs ¢ LeabIM 7
IOKa3aTeleM
3 Anrebpanueckue BHIPAKEHHUS. 5 |
KBanpaThslii TpéxunieH
4 Anrebpanyeckue BHIPAKEHHUS. 15 1
Anrebpanueckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbie 15 |
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13
ypaBHEHUM
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 ®yHKIU. OCHOBHBIE TOHATHS 5
9 Oynkuu. YnucmoBbie PyHKITUN 9
10 [ToBTOpeHue n 06001IeHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KJIACC

KosmnuectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/m Konrpoabnbie | IIpakTry
IporpamMmmaol Bcecero
padoThI padoThI
1 Yucna u BeiuKciieHus. JlelicTBUTEbLHbBIC 9
qucia
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1
OJIHOU IIEPEMEHHON
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 )
ypaBHEHUH
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 DyHKIUH 16 1
6 YHucnoBble TOCIEA0BATEIBHOCTH 15 1
. [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aLUs 18 1
3HAHUHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YHEHUKA

* Maremaruka. Anre6pa: 7-i kimacc: 6a30BbIi ypOBEHB: yUeOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pen.
TensxoBckoro C.A., AkimonepHoe oduiectBo «M3aarensctBo «lIpocBeienue»
* Maremartuka. Anrebpa: 8-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK, 8 Kiacc/
MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue; nox pe.
TenskoBckoro C.A., AkimonepHoe obmectBo «M3narenbctBo «IIpocBemenue»
» Maremaruka. Anrebpa: 9-it kacc: 6a30BbIi ypOBeHB: yueOHUK, 9 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W1. u apyrue; noa pen.
TensxoBckoro C.A., AkimonepHoe oduiectBo «M3aarensctBo «lIpocBeienue»
METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Anre6pa. MeTtoauueckue pekoMeHAaluu. 7 Kiacc.

Anre0Opa. Metoauueckue pekoMEHAaUu. 8 KI1acc.

Anre0Opa. Metoauueckue pekoMeHaanuu. 9 kiacc.

aBTopbl MakaperueB FO.H.. Munatok H.I'., Hemkos K.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/






