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HOACHUTEJBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3zoBaHusi: OHa o0OecneuyMBaeT H3YYEHUE JPYTUX JUCHUIUIMH, Kak
€CTeCTBEHHO-HAYYHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE
HEOOXOAMMO /Il TPONOJDKCHHST OOpa3oBaHUS M B TOBCEIHEBHOHN >KU3HU.
PasButne y oOydarommxcsi HayYHBIX MPEICTABICHUNA O TPOUCXOXKICHUU U
CYILIHOCTH aJireOpandecKkux adCTpakiui, crioco0e OTpaKeHUs MaTeMaTHYeCKON
HAyKOH SIBJICHUH W MPOIIECCOB B MPUPOAE U OOIIECTBE, POJIM MaTeMaTHIECKOTO
MOJEIUPOBaHUA B HAaydyHOM T[IO3HAaHUW H B TIPAKTUKE CIIOCOOCTBYeET
(GOpPMUPOBaHUIO  HAYYHOTO  MHPOBO33PEHUS W KAYeCTB  MBINUICHUS,
HEOOXOIUMBIX JUTSI alanTallii B COBpeMeHHOM IuppoBoM obrmiecTse. M3ydeHue
anreOpel oOecTieunBaeT pa3BUTHE YMEHHs HaOIIOnaTh, CpaBHUBATH, HAXOIUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBINUICHHUS,  CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBHUS W BBIBOJBI, ()OPMYIUPOBATH
yTBepkeHusi. OCBOCHHE Kypca anreOpbl 00eCcIeYMBaeT pa3BUTHE JOTHUECKOTO
MBIIIJICHUST OOYYArOIIMXCS: OHU HCIIONB3YIOT JCIYKTUBHBIC W WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHne U KOHKpPETH3aI1io, abcTparupoBaHnue W aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSITEITHHON
ACSTENLHOCTH OOYYalOMIMXCs, MOITOMY CaMOCTOATEIbHOE peIICHHE 3a1ad
SIBIISICTCS pealin3anueil esiTeTbHOCTHOTO MPUHITUITA 00ydeHUsI.

B crpykrype mporpammbl ydeOHOTO Kypca «Anrebpay» sl OCHOBHOTO
obmero o0pa3oBaHHMsI OCHOBHOE MECTO 3aHUMAIOT  COJEP)KATEIBHO-
MeToAMYecKue JUHUHM: «YUucia W BBIYMCICHUSA», «AnreOpandeckue
BBIpQKEHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHkiumy». Kaxngas u3 stux
COJIEPIKATEIbHO-METOIMYECKUX JTMHUI pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3y4eHUs Kypca, B3aUMOJEUCTBYS C APYTUMH €ro JIMHUSIMHU. B Xone u3yueHus
yuyeOHOro Kypca oOOy4arolUMCsl TPUXOAUTCA JIOTUYECKH PacCyX IaTb,
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «AnreOpa» BKIIOUYEHBI HEKOTOpPhIE OCHOBBI  JIOTHKH,
IpEeCTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MareMaTudecKoro oOpa3oBaHUs
U CHOCOOCTBYIOIIME OBJAJCHUIO OOYYalONIUMHUCS OCHOB YHHBEPCAJIHLHOTO
MaTeMarndeckoro s3bika. CopepKaTelbHOW M CTPYKTYPHOH OCOOCHHOCTHIO
yueOHOro Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucna W BBIYUCICHHS» CIYKUT OCHOBOM s
JaabHEHIIero H3y4YeHUs MaTEMaTUKH, CIOCOOCTBYET Pa3BUTHIO y O0YJaIOITUXCS
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHHIO YMEHUS TOJb30BATHCS aITOPUTMAMU,
a Takke MNPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS
MOBCEAHEBHOW JKU3HU. Pa3BUTHE MOHATHS O YHUCJIE HAa YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHMsI CBA3aHO C pAINMOHAIBHBIMU W HPPAIMOHAIBHBIMU
gyuciaMu, (OPMHUPOBAHUEM TIPEJACTABICHUNA O JIEWCTBUTEIHLHOM YHUCIE.
3aBeplIeHHEe OCBOCHHS YHCIIOBOW JMHHHM OTHECEHO K CpelHeMYy oO0IIeMy
00pa3oBaHMIO.

Conpepxxanne JAByX anreOpanyeckux JUHUA — «Anredpanyeckue
BBIPAKEHUS» U «YPaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
o0yJaromuxcsi MaTeMaTHYECKOTO armapaTta, HeOOXOAMMOTO IS PEIICHUS 3a/1a4
MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUECHTUPOBAHHBIX 3a7ad. Ha
YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi y4eOHbIl Marepua IpyIIUpyeTcs
BOKPYT pAIlMOHAIBHBIX BBIpAKEHUN. AjreOpa JAEMOHCTPUPYET 3HAYCHHE
MaTeMaTUKHN KakK S3bIKa JJIS MMOCTPOCHHUSI MaTeMaTHIECKUX MOJEJICH, OMMCaHus
MPOIIECCOB W SIBJICHWH peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOmST



TaKKe JaJibHelIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUIsl OCBOEGHMS Kypca HWH(OPMATUKHU, W OBJIAJICHUE HABBIKAMU
NENyKTUBHBIX  paccyxaeHuil.  IlpeoOpa3oBaHne  CUMBOJBHBIX  (GopM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUsSI, CIOCOOHOCTEM K MaTeMaTHYE€CKOMY
TBOPYECTBY.

Conepxanue  (QyHKIUMOHAIBHO-TpapUuecKoW JMHUM  HALEJIEHO Ha
MOJlyueHHe OOydaromMMHCS 3HAHUW O (QYHKUMSAX KAk  BaKHeHIen
MaTeMaTuyecKol MOJENHu JUIsl ONUCAaHUS M HCCIEAOBAaHUA Pa3HOOOpa3HbBIX
MpOLIECCOB W SIBICHMM B mpupoie u oOuiectBe. M3yueHue wmarepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYUYaIOIIUXCS YMEHHUSI HCMOJb30BaTh Pa3IMYHbIC
BBIpPAa3UTENIbHbIE CPEACTBA SI3bIKa MATEMaTHUKU — CIIOBECHBIE, CUMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJaJA B (OpMUpOBAHUE TMPEACTABICHUM O posn
MaTeMaTHKH B Pa3BUTHH IUBUIN3AIUHN U KYJIBTYPHI.

CornacHo yueOHOMY MaHy B 7-9 kiaccax M3yyaeTcsi Y4eOHBIH Kypc
«AnreOpay», KOTOPBIM BKIIOYAET CIEAYIONIUE OCHOBHBIE pa3leibl CONEpPKAHUS:
«Yucna U BBIUUCICHUS», «ANTeOpanvyeckue BBIPAKECHUSN», «YpaBHEHUS U
HEpaBEHCTBaY, «DYyHKITUN.

Ha wu3ydenume ydebHOro kypca «Anred6pa» orBogutcs 306 yacoB: B 7
kimacce — 102 gaca (3 gaca B Hexemo), B 8 kimacce — 102 gaca (3 yaca B
Henemo), B 9 kmacce — 102 wyaca (3 waca B Hemenio).



COAEP) KAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NTEPEXO] OT OJHOU (POPMBI 3aITUCH
npoberr k gpyroi. [loHsiTMe palMOHANbHOIO 4YHCHA, 3aluCh, CPaBHEHHE,
yIOpSIOYMBAHUE pAlMOHAIBHBIX 4YuceNl. Apudmernyeckue JEeUCTBUS C
palMoOHaIbHBIMK 4YHClIaMUu. PellieHue 3aiad U3 peanbHOM NMPAKTHUKH Ha YacTH,
Ha JIpoOHu.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIpeiesieHre, Mpeodpa3oBaHue
BBIPDOKCHUN Ha OCHOBE OINpEeeHUs, 3amuch OONbIIUX yuces. [IpomeHTsl,
3aMucCh MPOIEHTOB B BUJIE APOOU U JAPOOH B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4M Ha MPOLEHTHI, PELICHUE 3a/1a4 U3 PEATbHOUW MPAKTUKHU.

[IpumeHeHnEe MPU3HAKOB JCIUMOCTH, PA3JIOKEHUE HAa MHOXHUTEIU
HATypaJbHBIX YHUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCIIe TMpsMas ©  oOparHas
IPOMOPLUMOHAIBHOCTH.

AJireOpanyeckne BbIpasKeHUs

IlepemeHHbIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUST C MEPEMEHHOM.
JlonycTuMble 3HAYeHMs TepeMEHHbIX. [IpenacraBieHue 3aBUCMMOCTH MEXIY
BenuYMHaAMU B Buje Gopmynbl. Beruucnenus no ¢opmynam. [IpeobpasoBanue
OYKBEHHBIX BBIPQKEHHUM, TOXXJICCTBEHHO paBHbIE BBIPAXCHUS, IIpaBUiia
npeoOpa3oBaHUsl CyMM M TMPOU3BEACHUH, IpaBuja PaCKpPBITHS CKOOOK H
PUBEICHUS TTOT0OHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM MIOKA3aTEIIEM.

Opnounensl u  MHorowieHbl. CreneHb MHorowieHa. CroxeHue,
BBIYMTAHNE, YMHOKEHUE MHOTOWICHOB. POPMYIIBI COKPALIEHHOTO YMHOXKECHUS:
KBaJpaT CyMMbl W KBajgpaT pa3zHocTH. QPopMylia pa3HOCTH KBaJpaToB.
Pa3noxeHnne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHUs, MpaBWia MpeoOpa3oBaHUs ypPaBHEHHS,
PAaBHOCWJIBHOCTbH YPABHEHHI.

JluHeliHOEe ypaBHEHHE C OIHOM MEPEMEHHOM, YHMCIO KOPHEH JIMHEHMHOIO
ypaBHEHUSA, pEUICHHWE JHUHEHHBIX ypaBHEHMH. COCTaBlieHHME YpPaBHEHHM MO
YCIIOBHIO 3a7au. PellleHre TeKCTOBBIX 3a/1a4 C MTOMOILbIO YPaBHEHHIA.

JluneitHOe ypaBHEHHE C NIByMsl MEepeMeHHbIMU H ero rpaduk. Cucrema
JIByX JIMHEMHBIX YpPaBHEHHM C JByMs II€pEMEHHBIMU. PenieHne cucrem
YpaBHEHHUM CIOCOOOM MOACTAaHOBKH. [IpuMepbl pelieHHs] TEKCTOBBIX 3ajau C
MMOMOIIIBIO CUCTEM YPABHEHHUI.

DyHKIUMN

Koopnunara touku Ha mnpsmou. UucimoBele NpomMexyTku. PaccrosHue
MEXIY JBYMs TOYKAMU KOOPJIHUHATHOM MPAMOM.

[Tpssmoyronbaas cuctema koopaunartr, ocu OX u Oy. AGcuucca U opauHaTa
TOYKA HAa KOOPAMHATHOW TIUIOCKOCTH. I[Ipmmepbl rpadukoB, 3aJTaHHBIX
dopmynamu. Urenne rpadukoB peanbHbIX 3aBUcHUMOCTed. [lonsTre GyHKIMN.
I'padux ¢ynaxkoun. CsoiictBa ¢ynknuii. Jlunelinas Qynkmus, e€ rpaduk.
I'paduk dynxkumm y = [x|. ['padudeckoe pereHue TMHEHHBIX ypaBHEHUU U
CHCTEM JIMHEWHBIX YPaBHECHUM.

8 KIIACC



Yucsia ¥ BbIYUCTICHUS

KBanparusiii kopeHb u3 uucina. [loHsTue 00 HppalMOHAIBHOM 4YHUCIE.
JlecsaTuuHbie MPUOTKEHUS MppaloOHaIbHbBIX YHUCEN. CaolicTBa
apuMEeTHUYECKUX KBAJPaTHBIX KOPHEW M UX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAXKECHUM U BBIYUCICHUAM. [[€MICTBUTEIbHBIE YUCIIA.

Crenenb ¢ LenbIM MoOKa3zareinemM M €€ cBoucTtBa. CrangapTHas 3amuch
qyuca.

AnreOpanueckre BeIpaKeHUSIAJIreOpanyeckue BbIpakeHust

KBagparHbiii TpEXusieH, pa3loKEHHE KBaApPaTHOTO TpEXUJIEHA Ha
MHOXHUTEIH.

Anrebpanueckasi apoOb. OCHOBHOE CBOMCTBO anredpanyeckoil Apoowu.
CrnoxeHue, BbIYUTAHHUE, YMHOXEHHUE, JICJIICHUE allreOpandecKux JIpoOei.
PanrionanbHbIe BRIpaXKEHUS U UX PEOOpa3OBaHMUE.

VYpaBHEHHUs U HEPABEHCTBA YPABHEHUS U HEPABEHCTBA

KBagparHoe ypaBHeHue, ¢opMmysia KOpHEH KBaJpaTHOTO YpaBHEHWS.
Teopema Bwuera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM H
kBajpaTHbIM. [IpocTeiinue npoOHO-palioHaIbHBIC YPaBHEHUS.

I'padmuueckass wHTEpHpeTaIMsd ypaBHEHUW C JABYyMs TIEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX ypaBHEHUW C ABYyMs NepeMEeHHbIMU. [IpuMepbl perieHus
CHCTEM HEJIMHEMHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a7a4 ajaredOpandyeckum CrocoOOM.

HucnoBble HEpaBeHCTBA W UX CBOMCTBAa. HepaBeHCTBO € OmHOM
nepeMeHHON. PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOM. CHUCTEMBbI JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKINN PYyHKIUA

[Monsitue Qynkuuu. OOmacTh ompeAesieHus] U MHOXKECTBO 3HAUYCHUU
¢yukiu. CriocoObl 3aanus PyHKIUMN.

I'padux ¢ynknuu. Yrenue cBoiictB pyHkiuu mo e€ rpaduky. I[Ipumepnr
rpadukoB HYHKIMH, OTPaKAIOIINX PeaTbHBIC MPOIIECCHI.

@DYHKIMY, OMHUCHIBAIOIINE MPSAMYIO H OOpaTHYIO MPOTMOPIMOHATBHBIE

3aBHCUMOCTH, HX rpadukn. Pymkumm y = x2, y = x3, y = x, y=|x|.
I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUIA.
9 KJIACC

Yuciaa v BLIYUCTIEHUS

PanponanbHbple  4Wcia, HppalMOHATbHBIE  YHCJIA, KOHEYHBIE U
OCCKOHCUHBIC JIeCATHYHBIC JpoOM. MHOXECTBO JACHCTBHUTEIIBHBIX YHCEII,
JNEUCTBUTENIbHBIE YHCIa KaK OECKOHEUHBbIE JAeCSITHYHBIE apoOu. BzanmHO
OJIHO3HAYHOE COOTBETCTBHUE MEXKJIY MHOXXECTBOM JCUCTBUTEJIBHBIX YHUCET U
KOOPJIMHATHOM MPSAMOM.

CpaBHeHHE JCHCTBHUTEIBHBIX YHCEN, apUMETHUYCCKHE JCHCTBUS C
JNIEUCTBUTEIHLHBIMU YHCIIAMH.

Pazmepbl OOBEKTOB OKPYXKAIOIIETO0 MHpA, IMTEIHHOCTH IIPOIECCOB B
OKPYXKAIOIIEM MUPE.



[IpuOnmx€HHOE  3HAUEHHWE  BEJIUYUHBI, TOYHOCTh  NPHUOIMKEHHUS.
Oxkpyrnenue uncen. [Ipuknaka u oieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHuUe. PenieHne ypaBHEHU M, CBOAAILMXCSA K JIMHEUHBIM.

KBagpatHoe ypaBHeHuwe. PemieHue  ypaBHEHMH, CBOISIIMXCS K
KBaJgpaTHbIM. buksanpatHoe ypaBHenue. Ilpumepsl pelleHuss ypaBHEHUU
TPEThEN U YETBEPTOU CTENIEHEN Pa3JIOKEHUEM HA MHOXKUTEIIH.

Pemenune apoOHO-paliMoHaNbHBIX YpaBHEHMH. PelieHne TeKCToBBIX 3a/1ad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ AByMs NIEpEMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YpPaBHEHHUM C [JByMs IIEpEeMEHHBIMU. PemieHue cucrem aByX
YPAaBHEHUM, OJHO W3 KOTOPBIX JIMHEWHOE, a ApPYroe — BTOPOW CTEIICHH.
['paduueckas nHTEpHpeTaLvsd CUCTEMbl YPABHEHHH C IByMsl IEPEMEHHBIMU.

PemieHne TEeKCTOBBIX 3a/1a4 alNreOpandecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHou. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTalMsi HEPABEHCTB W CHCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMH.

OyHKIMM PYyHKIUA

KBanparuunas ¢yukims, e€ rpadux u cBoiictsa. [lapabona, koopauHaTs
BEPIIUHBI TapadOoiIbl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn pynkimit: y =kx, y=kx+b,y=k/x, y=x3, y=Vx,y=x| , u
UX CBOMCTBA.

UucnoBble MOCIEA0BATEIbHOCTUYMC/IOBBIE TOCJEeI0BATEJIbHOCTH U
nporpeccuu

[TonsiTHE YMCIOBOI MOCIENOBATENBHOCTU. 3alaHHUE MOCIEAOBATEIIBHOCTH
peKyppeHTHOM dopmynoi u GpopMyioi N-To diIeHa.

Apudmernyeckas 1 reomerpuyeckas nporpeccuu. Gopmynsl N-ro yjaeHa
apupMETHICCKON M TeOMETPUICCKON TPOTrPeCcCHii, CYMMBI TIEPBHIX N YJICHOB.

N3o0paxenne 4aeHOB apu(METHUECKON M T€OMETPUUYECKON IMporpeccuit
TOYKaMHU Ha KOOPJAUHATHOM IIOCKOCTHU. JINHEHHBIN U SKCTIOHEHIIHAJIbHBIN POCT.
CnoxHbIe MPOIICHTHI.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMbBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOTpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKkTepHU3yHOTCS:

1) naTrpuoTHYecKoe BOCIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K MPOLIIOMY U HACTOALIEMY POCCUHCKOU
MaTeMaTuKH, 1IEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHUSM POCCUUCKHX
MaTeMaTUKOB U POCCUHCKOM MareMaTHyecKOM MIKOJbI, K MCHOJIb30BAHUIO ATHX
JOCTH)KEHUW B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEW IpaKJaHWHA U pean3aluu
€ro mnpaB, MPEACTaBICHHUEM O MaTeMaTHMYeCKUX OCHOBAaX (PYHKIIMOHHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBICHHWH, TMpoleayp TpakJaHCKOro oOmiecTsa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHHUIO 3TUYECKHUX
npoOJieM, CBSI3AHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KCHHHM HayKH,
OCO3HaHMEM BAXXHOCTH MOPAJIBHO-DTHUECKUX MPHUHIMIIOB B JACSATEIBHOCTU
Y4EHOI0;

3) TpyaoBO€e BOCIIUTAHHUE:

YCTAHOBKOW HAa AaKTUBHOE Yy4YacTHE B PEHICHUHM MPAKTUYECKUX 3a]1a4
MaTeMaTU4yeCcKoil HalpaBIECHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4eCKOIrO
0o0pa30BaHusl HA MPOTSKEHUU BCEH JKM3HM JUIS YCHEIIHON NpogecCuoHaIbHOU
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBHIOOPOM M
IOCTPOCHUEM HHJMBUIYaJIbHOM TpPaeKTOpUU OOpa30BaHUS U JKU3HEHHBIX
IUIAHOB C Y4E€TOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY H 3CTETHMYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, pELICHUN, pacCyKICHHUM, YMEHHIO BHJIETh
MaTeMaTn4yeCcKue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTaluuel B JCATENIBHOCTHM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
HpeACTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI
U 00IlecTBa, MOHUMAHUEM MaTeMaTW4ecKOW HaykKu Kak cgepbl ueIOBEYEeCKOH
NEeATENBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH ISl Pa3BUTHS LUBUIIN3ALINH,
OBJIAJICHUEM SI3BIKOM MaT€MaTUKH U MaTEMaTHYECKON KYJIBTYpOil KaK CpEACTBOM
IIO3HAHUS MUpA, OBJIAJECHUEM NPOCTEHIIMMHU HAaBBIKAMH HCCIIEA0BAaTEIbCKON
NEeSATENBHOCTH;

6) ¢pusnueckoe BocnuTaHue, GopMHpPOBaHUE KYJBTYPBI 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBIO NPUMEHATh MAaTeMaTHU4eCKUe 3HaHUS B MHTEPECAaX CBOEIrO
3I0POBBSI, BEICHUSI 3J0pPOBOrO  00pa3a KU3HM (3A0pOBOE  MHUTAHHUE,
cOaTaHCUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusndeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKAa pe(dIEKCHH, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY M TAaKOT'O K€ IpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHHE:

OpUEHTaluell Ha NPUMEHEHHE MaTEeMaTHMYeCKUX 3HAHWM Uil pelieHus
3a/1a4 B 00JIaCTU COXPAHHOCTHU OKPY’KAIOIIEH Cpebl, JIaHUPOBAaHUS IOCTYIIKOB
Y OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHIA JUIsl OKPY)KAIOIIEH Cpenbl, 0COZBHAHUEM



100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U MyTel UX PeLeHUs;

8) apanTanus K U3MEHAIIMMCH YCJIOBUAM COUMAIBLHOM U IPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSIX HEOINPEAEIEHHOCTH, OBBILIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO NeATe€IbHOCTh, B TOM
qyclie YMEHHE YUYUTbCA Yy JApPYyrux Jrojed, NpuoOperarb B COBMECTHOMU
NeATeIbHOCTH HOBBIC 3HAHUSI, HABBIKU U KOMIIETCHIIUHU U3 OIbITA JPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHMM, B TOM YHCIIE
dbopMynupoBaTh UJCH, MOHSITHS, TUIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM
Ylclie paHee HEWU3BECTHBIX, OCO3HaBaTh JA€(PUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BbI30B, TPeOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIC PEIICHUS U JEUCTBUSA, (GOPMYIUPOBATH U OIICHUBATh PUCKU U
HOCJIEACTBUSA, (POPMHUPOBATH OTIBIT.

METANIPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble jioruyeckue JeMcTBUA:

®BBISBIISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK MaTeMaTHYCCKUX
00BEKTOB, MOHATHN, OTHOIICHUH MEXIY TMOHATHIMH, (POPMYITHPOBATH
ONpE/CIICHUST TIOHATHM, YCTaHABIIMBATH CYIICCTBEHHBIH MPU3HAK
KJ1acCu(pUKaIMK, OCHOBAHMS JIJIT 0000IIEHNsS U CpaBHEHUS, KPUTEPUHU
ITPOBOJUMOTO aHAJIN3a;

®BOCIIPHHUMATh, (OPMYIHPOBATh U  MPEOOPA3OBBIBATH  CYXKICHUSA:
yTBEPAUTENIbHBIC U OTPUIIATEIIbHBIC, €AMHUYHBIC, YACTHBIE M OOIIHE,
YCJIOBHBIC;

®BLISIBISITh ~ MAareéMarTM4eCKUe  3aKOHOMEPHOCTH,  B3aWMOCBSA3UW |
npoTtuBopedus B (¢akTax, JAaHHBIX, HAOTIOACHUSAX M YTBEPKICHUSIX,
npemsiaraTb  KpUTEPUU 11 BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYUH;

eJle]laTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHYKTHBHBIX YMO3aKJIFOUCHUH, YMO3aKJIIOUCHHUH 10 aHAJIOTHH;

epazbMparh J10Ka3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUM (MPSIMBIE U OT
IIPOTHUBHOTO), TIPOBOJIUTH CAMOCTOSTEIILHO HECIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTu4eckuX (HaKkToB, BBICTPAWBATH APTYMEHTAIUIO, TPHUBOIUTH
npuMepbl W KOHTPIPUMEPHI,  OOOCHOBBIBaTH  COOCTBEHHBIE
paccyKJIeHHUS;

®BBHIOMpPATHh CIOCOO pelleHus y4eOHOW 3amadu (CpaBHUBATH HECKOIBKO
BAPHAHTOB pEIICHMs, BBHIOMPATh HamOoJIee MOAXOMANINN C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBarejibCKue AeMCTBUSA

®ICTIOJIB30BATh BOMPOCKHI KaK MCCIIECOBATEIbCKII MHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BONPOCH], (UKCHUPYIOIINUE MPOTUBOpEUUE, MpoOIeMy,
CaMOCTOATETIHO YCTaHABIMBAaTh HCKOMOE W JaHHOE, (POpMHUPOBATH
TUTIOTE3Y, ApTyMEHTHPOBATh CBOIO TIO3UINIO0, MHCHHE,

®IIPOBOAUTH IO CAMOCTOSITEILHO COCTABIEHHOMY TUIAHY HECJIOXHBIN
AKCIIEPUMEHT,  HEOONBbIIOE  MCCIENOBAaHME IO  YCTAHOBJIECHUIO
0COOEHHOCTEH MaTreMaTH4YeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COO0M;



©CaMOCTOATENIbHO (OPMYITUPOBAaTh 000OIIEHUS U BBIBOJBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOIIONACHUS, UCCIIEIOBAHMUSI, OIIEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3ylIbTaToB, BHIBOJOB U 0000IIECHHUI;
®[IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMpoOIecca, a TaKXKe BBIIBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUH B HOBBIX YCJIOBUSIX.
Pab6ora ¢ undopmanuei:
®BLISIBJISITh HEIOCTATOUHOCTh W M30BITOYHOCTHh HMHGPOpPMAIUU, JTAHHBIX,
HEOOXOAUMBIX JIJIsl pEIICHUS 3a]1auH;
®BBLIOUpATh, AHAIMU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAIIUIO Pa3IUYHBIX BUIOB U (OPM MPEICTABICHHUS;
eBLIOUpaTh (OpMy TMpeAcTaBieHus HHGOpPMAIMU W WUIFOCTPUPOBATH
peliaeMbple 3a7auyd CXeMaMM, JuarpaMMaMH, WHOW Tpadukoil u ux
KOMOMHAIIUSIMU;
®OIICHUBATh HAJEKHOCTh MH(OpPMALUU TIO KPUTEPHUSIM, MPEITIOKEHHBIM
yUHTelIeM Wik CHOPMYITHUPOBAHHBIM CAMOCTOSITEIBHO.
KoMMyHuKAaTUBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:
®BOCIIPUHUMATL M  (POPMYIUPOBATh CYXKJACHUS B COOTBETCTBHUU C
YCJIOBUSIMU M TEJSIMH OOIIEHMS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pEHMsI B YCTHBIX M TIHUCHBMEHHBIX TEKCTaxX, J1aBaTh
MOSICHEHUS TI0 XOJy PEIICHHS 3ajJauyd, KOMMEHTUPOBAThH IMOJTyYEHHBIN
pe3ynbTarT;
®B XOJIc OOCYXJEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOi
TEMBbI, TTPOOJIEMBI, pelllaeMO 3a/1aui, BbICKAa3bIBaTh UCH, HaIlCJICHHbIC
Ha TOMCK pEUIECHHUs, COMOCTAaBISATb CBOM CYXIEHUS C CYXICHUSIMHU
JIPYTUX YYaCTHUKOB JMAaliora, OOHapYXHBaTh paziiMdMe U CXOJCTBO
NO3UIUH, B KOpPpeKTHOU Qopme (opMmynupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;
®IIPEACTABIATh  pEe3ylbTaTbl  PEIIEHUS  3aJaud,  OKCIEPUMEHTA,
UCCIIEIOBaHUS, TPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  ¢opmar
BBICTYIUICHUSI € YYETOM 3aJay TMpe3eHTallMu UM 0COOEHHOCTEH
ayIuTOPUH;
®[IOHMMAaTh M  HCHOJb30Barb  MPEUMYIIECTBA  KOMAHIHON U
UHAUBUAYaTbHON pabOThl MPU PEHICHUU YYEOHBIX MaTeMaTH4YeCKUX
3ajad4;
®[IPUHUMATh LIE€JIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATH OPraHU3aIUI0
COBMECTHOM paboThl, pacmlpenensTh BUABI padOT, JOTOBapUBATHCA,
oOcyxmarh Tporiecc MW pe3ynbrar paboTel, 0000maTh MHEHUS
HECKOJIKHMX JIIOJICH;
ey4acTBOBAaTh B TPYIIOBBIX ¢GopMax paboTel (0OCyxkIeHus, oOMeH
MHEHHSIMU, MO3TOBbI€ IITYPMbl U JIPYTH€), BBIIOJIHATH CBOKO YacThb
paboThl M KOOPIAMHHPOBATH CBOM JEHUCTBUSA C JAPYTMMH WiICHAMU
KOMaH/Ibl, OIIEHWBAaTh Ka4eCTBO CBOETO BKJIaJla B OOMIMI MPOMYKT IO
KpuTepusiM, ChOPMYTUPOBAHHBIM yIaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHS
Camoopranuszanus:
©CaMOCTOSATENIbHO COCTABJIATH IUJIaH, AJITOPUTM pElIeHUs 3afaud (MU €ro
4acTh), BBIOMPATh CIIOCOO PEIICHUS C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN C y4€TOM HOBOM MH(OpPMALIUH.
CaMOKOHTPOJ/Ib, SMOIUOHAJIbHBIN HHTEJLJIEKT:
eBJIAJIETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTpOJSL IMpolecca U



pe3yJibTara peuieHuss MaTeMaTu4eCKOM 3a/1a4u;
®IIPEABHUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUH
3a1a4d, BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTbh Ha OCHOBE HOBBIX
00CTOSTENbCTB, HAWEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
®OLICHUBATh COOTBETCTBUE pPE3ylbTara AESATEIbHOCTU MOCTABICHHON LEIN
U YCIOBUSM, OOBSICHATh MPUYMUHBI JOCTHXKCHUSI WIH HEIOCTUKCHUS
LEJIM, HaXOIUTh OIIMOKY, AaBaTh OLUEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenuss B 7 kjaacce OOy4arOlUIUNUCS TMOTYYUT CIEAYIOIIUE
PEAMETHBIC PE3YJbTATHI:

Yucsia v BLIYUCTICHUS

BrInonHsaTh, coueras yCTHbIE U MTUCBMEHHBIE MPUEMBI, apudmeTndeckue
NEUCTBUA C pallMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3HaueHMs] YKMCIIOBBIX BBIPAXXEHUMU, MPUMEHIThH Pa3HOOOpa3HbIE
CcrocoObl W TPUEMBI  BBIUMCICHHS 3HAYCHUN JPOOHBIX  BBIPAKEHUI,
cofiepKaniux OOLIKHOBEHHBIC U ICCATUYHBIE APOOH.

[Tepexonutsb OT ogHOM (hopMBI 3amuCH YKCceN K Ipyrou (mpeoOpa3oBbIBATh
JECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECSITUIHYIO JPOOB).

CpaBHUBATh U YIIOPSI0YMBATH pPAllMOHAJIbHBIC YKCIIA.

OKpyrsTh yucha.

BbINOAHATE TOPUKUAKY W OLEHKY pe3yJbTaTa BBIUYMCICHUWM, OLIEHKY
3HAQUYEHU YHUCJIOBBIX BBIPAXKEHUW. BBINMOTHATE IEHCTBHS CO CTEHEHSIMH C
HaTypaJIbHBIMU [MOKA3aTESIMU.

[IpuMeHAT, NOpU3HAKU  JIEIUMOCTH, pA3JIOKEHUE Ha  MHOMXKUTEIU
HaTypaJbHbIX YHCEIL.

Pemate mpakTUKO-OpHUEHTUPOBAHHBIE 3a]1a4M, CBSI3AHHBIE C OTHOLLIEHUEM
BEJIMYUH, NPONOPIUOHATIBHOCTBIO BEIWMYMH, MPOLIEHTAMU, UHTEPIPETHUPOBATH
pEe3yJIBTaThl PEIICHUS 3a4a4u ¢ YYETOM OTPpAaHUYEHHUM, CB3aHHBIX CO CBOMCTBAMHU
paccMarpruBaeMbIX 0OBEKTOB.

AJireOpanyeckne BbIpasKeHHU s

Hcnonb3oBarh anrebpandeckyto TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B IIpoliecce OCBOCHUS y4eOHOTO Marepuara.

Haxonuth 3HadeHus OyKBEHHBIX BBIPAKEHUW TPU 3aJlaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Breimonuate mpeoOpa3oBaHUS  IIEJIOTO  BBIPAXKECHUS B MHOTOWICH
MIPUBEICHUEM TMOAO0HBIX CIaraeMblX, PACKPhITHEM CKOOOK.

BpINOMHATE YMHOXEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOIOYIEHa Ha
MHOTOUJICH, MPUMEHATH (OPMYIIBI KBaIpaTa CyMMBI M KBaJpara pa3HOCTH.

OcylecTBIsATh Pa3I0KEHUE MHOTOYJIECHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHUTENs, TPYNIUPOBKUA CIAraeMbIX,
npuMeHEeHUsT HOPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTy mnpeoOpa3oBaHUsI MHOTOWICHOB JJISI PELICHHS] Pa3TUUYHBIX
3a7a4 U3 MAaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HAaTypajJbHBIMU IOKA3aTEISMHU JJIS
peoOpa3oBaHUs BEIPAKSCHUM.

YpaBHeHUs] U HEPAaBEHCTBA

Pewrars nuHeliHble ypaBHEHUS C OIHOM MEPEMEHHOM, MPUMEHS ITPaBHUIIA
repexofa OT HMCXOAHOTO YpPaBHEHUS K pPABHOCWIBHOMY eMmy. lIpoBepsts,



ABJISIETCS JIX YUCIIO KOPDHEM YPaBHEHUS.

[IpumensaTh rpaduuecKre METObI PU PELIEHUU JIMHEWHBIX YPABHEHHUH U
UX CUCTEM.

[TonOGupars mpUMepbl Map YHCEN, SBISIOLUMXCA PEIICHUEM JUHEHHOro
YPaBHEHUS C IBYMs IEPEMEHHBIMHU.

Crpoutrb B KOOPAMHATHOM IMJIOCKOCTH TIpauK JMHEHMHOrO ypaBHEHHUS C
IBYMs TMEPEMEHHBIMH, TMOJIb3YACh IpaMKOM, MPUBOIUTH MPUMEPHI pPEIIEHUs
YpaBHEHHS.

Pemars cucteMsl ABYX JMHEUHBIX YpaBHEHUHN C IByMs IIEPEMEHHBIMH, B
TOM YHCJI€ TPapUUECKU.

CocraBnsaTe M pelarb JIMHEMHOE YpPAaBHEHUE WIM CHCTEMY JIMHEHHBIX
YpPaBHEHWW TIO YCIOBHUIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4¥ MOJyYEHHBIA pE3yNbTar.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3alaHHBIM KOOpPJWHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBaTh YHCIIOBBIC
POMEXYTKH Ha alreOpanyecKoM si3bIKE.

OtMeuaTs B KOOPAUHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPIHHATAM,
CTpOUTh Irpaduky TUHEHHBIX QyHKIUMH. CTpouTh rpaduk GpyHKINH Yy = |X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMsI, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU MO0 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii crocoO NnpencTaBiIeHUs U aHaIM3a HHPOpMaIHH,
U3BJE€KaTb M MHTEPHNPETHUPOBaTh MH(OpManMI0 U3 TpadUKOB peasbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kiiacce oOOydaromIMHCS MONYYHUT CIEIYIOIINE
IIPEIMETHBIEC PE3YJIbTATHI:

Yuciia M BHIYUCICHUA

Hcnonp30BaTh HayaIbHBIE MIPEACTABICHUAS O MHOKECTBE JIEMCTBUTEIBHBIX
qyucen JUIs  CpPaBHEHMs, OKpYIVICHHMsI W BBIUMCIEHUH, U300paxarhb
JIEVCTBUTEIIBHBIE YHCIIA TOYKAMHU HA KOOPJIMHATHOMU MPSAMOM.

[IpuMeHATh MOHATHE apUPMETHUECKOro KBAJAPAaTHOIO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCHOJB3Yys NMPU HEOOXOJUMOCTH KaJbKYISATOP, BHIMOIHAThH
npeoOpa3oBaHMsl BBIPAXKEHUH, COJAEPKAIMX KBaJIpaTHbIE KOPHU, HCIOJIb3Ys
CBOMCTBa KOPHEM.

Hcnonp30BaTh 3anMcy OOJBIINX U MAJIBIX YHCEI C IOMOIIBIO JECATUYHBIX
npoOeii u creneHeit uncia 10.

Auredpanyeckue BbIPaKeHUSA

IIpuMeHATP MOHATHE CTENEHM C LEIbIM II0Ka3aTelieM, BBIIOIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALUX CTENICHH C LIEJIbIM MTOKAa3aTesIeM.

BBINOHATH TOXIECTBEHHBIE TPE00OPa30BaHNs pAllMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPAaBUJI ACHCTBUI HaJ MHOTOWICHAMH U aJIF€OpandecKUMU TPOOSIMH.

PacknaapiBarh KBaIpaTHBIN TPEXWICH HA MHOKUATEIIN.

[TpumeHsATh npeoOpa30BaHMsl BEIPAXKEHUN IS PELICHUs Pa3IMYHbIX 3a]a4
13 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIBHON ITPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHbIE, KBapaTHBIE YPAaBHEHUS U PALMOHAJIbHBIE YPaBHECHMUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCJIE C NPUMEHEHUEM IpapUUECKUX NpecTaBiIeHUN (yCTaHABIMBATH,



MMEET JM YpaBHCHUE WM CUCTEMa YPABHEHUW PELICHUS, €CIHM HMEET, TO
CKOJIbKO, U TIpoYee).

[lepexonuts OT cioBecHOW (POpMYTUPOBKHU 3ajauu K €€ anreOpanyeckoi
MOJEIN C IIOMOIIBIO COCTAaBJICHHS YPAaBHEHHS WM CHUCTEMBl YpPaBHEHU,
MHTEPNPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJauyd IOJYYEHHBIN
pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB i1 CPABHEHMS, OIICHKH,
peliarb JMHEUHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW U MX CUCTEMBI, J1aBaTh
rpaUyYecKyr0 WLIIOCTPAIIMI0O MHOXKECTBAa pPEIICHUNA HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUH

[TonuMare U UCTIONBL30BaTh (PYHKITMOHATLHBIE TIOHITHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUS), OMPENENATh 3HAUCHHE (PYHKIIMU IO 3HAYCHUIO
aprymMeHTa, onpeAessiTh CBOMCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 35ieMeHTapHBIX (DYHKIUN BUA:

y=kix,y=x2,y=x3,y =[x, y = VX, OIHCBHIBATH CBOWCTBA YHCIIOBOM
GyHKIMYU IO €€ rpaduKy.

K xonmy oOyuenuss B 9 kiacce 0Oy4arolmUNCS TMOTYYUT CIEAYIOIIUE
PEAMETHBIEC PE3YJbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATh U YIIOPSI0YMBATH PAlIMOHAJIBHBIC U UPPALMOHAJIBHBIE YUCIIA.

BreinonHsaTe apudmeTHdyecKkue NEUCTBUA € pallMOHAJIBLHBIMU YHCIIAMH,
couerass YCTHbIE W I[HUCBMEHHBIC MPUEMBI, BBINOJIHATh BBIYUCICHUSA C
UppalMOHAIIBHBIMUA YHUCIAMMU.

Haxomute 3HaueHHMs CTElEHENM C LENbIMUA II0KA3aTelsIMU U KOPHEW,
BBIYUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHU M.

OKpyrsaTh JOEWCTBUTEIBHBIE YHCIA, BBINOJIHATh NPUKUIKY pe3yibTrara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewrars nuHeliHbIE M KBaIPATHBIE YPABHEHUS, YPAaBHECHUS, CBOASIIMECS K
HUM, IPOCTEHIITNE APOOHO-PAIIIOHAIIBHBIE YPABHEHHUS.

Pemare cucTtembl ABYX JIMHEHMHBIX YPAaBHCHUW C JBYMS NEPEMEHHBIMU U
CUCTEMBl JBYX YpPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIECTCA
JIMHEWHBIM.

Pemarp TekcTOBBIE 3amauM aiareOpanuecKUM CIOCOOOM C  TMOMOIIBIO
COCTABJIICHUSI YpPAaBHEHUS WM CUCTEMBl JBYX VyPAaBHEHUHM C JByMS
IIEPEMEHHBIMH.

[IpoBOAUTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCJIE C TMPUMEHEHUEM TIpaQUUEeCKUX MpeCTaBIeHUN (yCTaHABIMBATH,
MMEET JM ypaBHCHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HMEET, TO
CKOJIbKO, U TIPOYEE).

Pemate nuHeliHble HEpPaBEHCTBA, KBAaJpaTHHIE HEPABEHCTBA, M300pakaTh
pEILICHUE HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3alMCHIBATh PELIEHUE C TOMOUIBIO
CHMBOJIOB.

Pemrarb cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKJTIOUAIONME KBAJIpaTHOEC HEPABEHCTBO, H300pa)karb pEIICHUE CUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alKCBhIBATh PEIICHUE C TMOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3IUYHBIX 3a]1a4.

DyHKIUN



PacnozHaBare (QpyHKIMHM H3y4deHHBIX BHJOB. [loKa3bIBaTh CXeMaTHYECKH
pacIoNoXeHNe Ha KOOPAMHATHOH II0CKOCTH rpadukoB (pyHKmi Buga: y = KX,
y=kx+b,y=k/x,y=ax2+bx +c,y=x3, y=1x, y = [x|, B 3aBucumMocTH: OT

3HaYeHUI KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpoutb u u300paxarb CXeMaTH4eCKU rpaUKu KBaJAPaTUUHBIX (PYHKIIMH,
OMMCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIMI MO UX rpaduKam.

Pacno3HaBarh KBaJgpaTUYHyIl0 (QYHKIUIO 1O QopMmysie, MNPUBOIUTH
MPUMEPHI KBaJIpaTUUHbIX (PYHKIMHA U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUH.

Yucii0BbIe N0CIEA0BATEIbHOCTH H IIPOIPECCUH

Pacno3naBarh apudMeTHuecKyr0 M T€OMETPUYECKYI0 MPOTrpeccu MpH
pa3HBIX CIOCO0aX 3aJaHMsl.

BbINONMHATS BBIYMCIEHUS C HCHONb30BaHMEM (GOpMYa n-ro ujeHa
apu(pMETUUYECKON U TEOMETPUUECKON MPOTrPeCCUid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxkaTs 4jeHbl MOCIEN0BAaTEIbHOCTH TOYKAMHU Ha KOOPAWHATHOU
IUIOCKOCTH.

Pemarp 3aaum, CBsI3aHHBIE C YHUCIOBBIMHU MOCIIEIOBATEILHOCTIMHU, B TOM
qyuciae 3aJaud U3 peajbHOM JKM3HU (C MCIOJIIB30BAaHUEM KaJIbKYJISATOpA,
U (GPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue KosinyecTBO 4acoB
Ne A3CIIOB U TeM DJIeKTpOHHbIe (LM POBHIE)
wn | P33 Beero KoHTposbHbIe IIpakTuyeckue 06pAa3oBaTELHbIE PeCypChI
nporpamMmbl padoThI padoThl
Yucna u
1 BBIUHCIICHUSL. o5 1 bubmoreka [IOK
Pammmonansubie https://m.edsoo.ru/7f415b90
qrcua
2 Anrebpanyeckue 27 1 bubmuoteka LIOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHuUs 1 20 1 bubmuoreka [{JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopnunats! 24 1 bubmuoteka LIOK
rpaduku. OyHKITUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE 1 6 1 bubmuoteka LIOK
00001IeHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumenoBanue KoJsinyecTBo 4yacoB
Ne A3LCIIOB U TeM DJIeKTpOHHBIe (LM(pPOBHIE)
wn | P2A Beero KonTpoiabHbIe IIpakTHyeckue 06pa30BATETbHBIC PeCypCh

NporpaMmel padoThI padoTbI
q
BS;EE;HM 15 bubmuoteka LIOK

’ https://m.edsoo.ru/7f417af8
KBagpaTHble KOpHU
Yucna u
BBIYMCJICHUSL. 7 bubmoreka [IOK
CreneHb ¢ nenpm https://m.edsoo.ru/7f417af8
MOKa3aTeseM
AnreOpandeckue
BBIPAKCHHUSI. 5 1 bubmuoteka LIOK
KBangparusrit https://m.edsoo.ru/7f417af8
TPEXUIIEH
AnreOpanveckue
BBIPAKCHHUSI. 15 1 bubmuoteka LIOK
AnreOpanveckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u
HEpaBEHCTBA. 15 1 bubmuoteka [IOK
KBanparasie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHEeHUA U
HEpaBEHCTBA. 13 bubmuoteka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
yYpaBHEHUN
VYpaBHeHUs U 12 1 bubnmuoreka [IOK

HCPABCHCTBA.

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

HepaseHnctBa

5 OyHKIMHU. 5 bubnuoteka LIOK
OCHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKIMHU. 9 bubnuoteka LIOK
UwncnoBsie QyHKIINN https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 bubmuoteka LIOK
00001eHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

Ne KoaunuecTBOo yacoB
o/ HaumeHoBaHMe pa3iesioB K - JiiekTpoHHbIe (11U PpOBbIE)
U TeM MPOrpaMmabl Bcero OHTPOJIBHBIC PaKTHUCCKHE o0pa3oBaTesibHbIE PeCcypChl
n padoThI padoTbI
1 Yucna v BBIUKCIICHHUS. 9 bubmmorexa [IOK
JlelicTBUTEIIbHBIC YHCIIA https://m.edso0.ru/7f419d08
2 YDABHEHM 1 VoaBHEHMS C 14 1 bubmoreka [IOK
HEpaBercTpa. Jpas] https://m.edso0.ru/7f419d08
OJTHOM TIEpEeMEHHOMU
3 A Cucremsl 14 1 bubmaorexa LOK
HepaBeHCTvBa' https://m.edsoo.ru/7f419d08
ypaBHEHU
4 Vga:HeeHgm : 16 1 bubmoreka IIOK
HCpaBCHCTRA. https://m.edsoo.ru/7f419d08
HepaBenctBa
bubmoreka IIOK
5 Pynxuun 16 1 https://m.edsoo.ru/7f419d08
6 Yucnoselie 15 1 bubmnoreka [IOK
HOCJIEA0BATEILHOCTH https://m.edsoo0.ru/7f419d08
7 [ToBTOpEeHue, 06001ICHHE, 18 1 bu6moreka [IOK
CHCTEMAaTHu3alysl 3HAaHUMI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f419d08
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