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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIETCS OIHMM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHa oOOecleuYMBacT W3YYCHHE JPYTUX JUCIHUIUIMH — Kak
€CTECTBCHHO-HAYYHOTO, TaK ¥ TYMaHHTapHOTO IMKJIOB, €€ OCBOCHUE
HEO0OXOUMO ISl TIPOJIOJDKEHUST 00pa30oBaHUS M IS TOBCEIHEBHON >KH3HH.
PazButre y oOydYarommxcs Hay4IHBIX IPEACTABICHUN O MPOUCXOXKICHUU H
CYIIHOCTH ajareOpanvecKkux aOCTpaKIUi, Crioco0e OTpaKeHUS MaTEMaTHICCKON
HAyKOU SIBJICHHI W MPOIIECCOB B MIPUPOJEC U OOIIECTBE, POJIM MATEMaTHICCKOTO
MOJICIMPOBAHUSI B HAyYHOM I[IO3HAHMM W B TIPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAaHHIO  HAYYHOTO  MHPOBO33PCHHS W Ka4yeCTB  MBIIUICHHS,
HEOOXOUMBIX JJISl aIallTallii B COBpeMEHHOM Iu(poBoM olb1iecTse. Mzyuenue
anreOpsl o0ecrieynBaeT pa3BUTHE YMEHHUS HAOJI0/IaTh, CPAaBHUBATH, HAXOIUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI, BBIBOJBI, (POPMYIHUPOBATH
yTBepkaeHus. OcBoeHHEe Kypca anredpbl 00eCeYrBaET Pa3BUTHE JTOTUYECKOTO
MBIIIICHAS] OO0YYArOIIMXCSA: OHH HCITOJIB3YIOT JCAYKTUBHBIE M HHIYKTHBHBIC
paccyxJieHus, 0000IIeHNe W KOHKPETHU3aIuio, a0CTparipoBaHUe M aHAJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYMTEIbHBIH OO0BEM CaMOCTOSTEIIBHOMN
NESATETLHOCTH OOYYarOIIMXCsI, TO3TOMY CaMOCTOSITEIbHOE peIIeHue 3aaad
00yJarOIUMHUCH SBJSICTCS peai3anneil I1eITeIbHOCTHOTO MMPUHIIMITA 00YICHHS.

B crpykType mporpamMmbl ydeOHOTO Kypca «Aunredpa» yriay0iaEéHHOTO
M3YYCHHUS OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIhbHO-METOANYCCKUE JIMHHH:
«Uucna ®m BBIYUCIICHUM», «ANreOpanvyecKue BBIPAKCHHS», «YPaBHCHUS U
HepaBeHCTBaY, «DyHkmum». Kaxmas w3 3TUX colepikaTeIbHO-METOIUICCKIX
JMHUHA pa3BUBACTCS HA MPOTHKEHUH TPEX JIET H3YyUSHUS Kypca, B3aUMOJICHCTBY S
C IPYTHMH €ro JUHUAMHU. B X0/e u3ydeHus Kypca 00yJaronumMcs TPUXOIUTCS
JIOTUYECKH PACCYKJaTh, HCIIOIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK. B
CBSI3H C 3THM B IPOTpaMMy y4eOHOTO Kypca «Aredpa» BKIFOUYCHBI HEKOTOPHIC
OCHOBBI  JIOTHIKH, TIPEJCTaBJICHHbIE BO BCEX OCHOBHBIX  pasieiax
MaTEMaTHICCKOTO oOpa3zoBaHUs u CIIOCOOCTBYIOIITHE OBJIAJICHUIO
OOyYaroIIMMUCS  OCHOB  YHUBEPCAJIBHOTO  MATEMaTHYECKOTO  S3bIKa.
ConepxaTebHON U CTPYKTYPHOW OCOOCHHOCTBIO YUeOHOTro Kypca «AJredpa»
SIBIIICTCSI €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHWM «YWcCaa W BBIYHACICHHS» CIYXHT OCHOBOW IS
JaNbHEHIIIET0 U3yYeHUs MaTEMATHKH, CITOCOOCTBYET PAa3BUTHIO Y 00YUAIOITUXCS
JIOTHYECKOTO MBIIIIECHUS, (POPMHUPOBAHUIO YMEHUS TI0JIb30BAThHCS AJlTOPUTMAMH,
a TaKkKe MPHOOPETEHUIO TMPAKTUYCCKUX HABBIKOB, HEOOXOMMMBIX IS



MMOBCETHEBHOM KU3HH. Pa3BUTHE OHITHS O YKCIIC HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CBSI3aHO C pAIMOHAIBHBIMU M HPPALMOHAIBHBIMU YHUCIAMH,
dbopMUpOBaHHEM TPEJCTABICHUNA O JCHCTBUTEIHLHOM 4YHCIIE. 3aBepIICHHE
OCBOEHUS YHCIIOBOM JIMHUHA OTHECEHO K CpeHeMy o0I1iemMy o0pa30oBaHUIO.

Conepxanue JAByX anreOpamdeckux JUHUNH — «AusreOpanmdeckue
BBIPAKEHUS» U «YPAaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y
00yJaromuXxcsi MaTeMaTHIECKOTO armapara, HeOOXOAMMOTO I PEIICHUs 3a1a4
MaTeMaTHKH, CMEKHBIX MPEAMETOB U OKpYXKarollei peanmpbHocTH. Ha ypoBHE
OCHOBHOTO 001ero oOpa3oBaHUs Y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT
paloHaJIbHBIX BBIpAXKEHUN. Anredpa AEMOHCTPUPYET 3HAYEHHE MAaTeMaTUKU
KaK s13bIKa JJIS1 IOCTPOCHHSI MaTEMaTHUECKUX MOJIENel, OMMCaHus MPOLIECCOB U
SBIIGHUN peaslbHOTO Mupa. B 3amaunm oOydeHusi anreOpe BXOAAT TaKXKe
JaJIbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOro, B
YACTHOCTH, JJI1 OCBOEHHUS Kypca HH(POPMATHKH, U OBJAJCHHE HaBbIKaMU
JIeNyKTUBHBIX  paccyxaeHuil.  [IpeoOpasoBanne  CUMBOJBHBIX  GopM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIMOCOOHOCTEH K MaTeMaTHU4eCKOMY
TBOPYECTRY.

Conmepxanne  (QYHKIMOHATBHO-TPAQUISCKOW JIMHUM  HAlEJICHO Ha
MoJlyueHHe OOydYarolMMHCS 3HAHUH O (QYHKUOUAX KaK  BaKHEHIIen
MaTEeMaTHYECKONM MOJENU JUIsl ONUCAaHUS MU MCCIEAOBAHUSA Pa3HOOOpa3HBIX
NPOIECCOB W SBJICHWA B Tpupone u ooOmectBe. M3ydeHne marepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCSl YMEHHUS HCIIONB30BAaTh Pa3InIHbIC
BbIpA3UTEIbHBIC CPECTBA SA3bIKA MATEMATHKU — CIIOBECHOT'O, CHMBOJIUYECKOTO,
rpaduyeckoro, BHOCHT BKJIaJ B (OPMHUPOBAHUE MPEACTABICHHM O poOJU
MaTEMaTHKHU B Pa3BUTHH LIMBUIU3ALUU U KYJIbTYPHI.

YrnyOnéHHbIi Kypc anreopsl XapaKTepu3yeTcs U3y4YCHHUEM
JIOTIOJTHUTEIBHOTO TEOPETUYECKOTO ammapaTa ¥ CBS3aHHBIX C HUM METOJOB
pemieHuss 3amad. AnreOpa SBISETCS S3bIKOM JJisi OMHCAHUA OOBEKTOB U
3aKOHOMEPHOCTEH, CIY’)KUT OCHOBOM MAaTeMaTH4eCKOro monennposanus. Ilpu
TOM caMH OOBEKThI MATEMAaTUYECKMX YMO3AKIIIOUEHUN U MPUHATHIE B anredpe
NpaBWjia WX KOHCTPYHMPOBAHUSA CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUH
O00OCHOBBIBATh U JOKa3bIBaTh CYXACHHS, pA3BHBAIOT MaTEeMaTHUYECKYIO
MHTYULMIO, KpaTKO MW HAIJSIIHO PAcKpbIBAIOT MEXAaHHU3M  JIOTHYECKHX
MOCTPOCHUN U ydyaT UX MpUMEHEeHHI0. TeM caMbiM anreOpa 3aHUMAaeT OAHO U3
BEAYIIMX MECT B (OPMHPOBAHUM HAYYHO-TECOPETHUECKOTO  MBIIIICHUS
o0yyJarommxcs.

CornacHo ydeOHOMY MmiaHy B 7-9 kjaccax wu3ydaercss Y4eOHBIN Kypc
«Anre0Opa», KOTOPbIN BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3eibl COACPKaAHUS:



«YUnucna W BBIYUCIEHUN», «ANreOpanvecKkue BBIPAKEHUA», «YpPaBHEHUS U

HepaBeHCTBa», «DyHKIUWY.
Ha uzyuyenue yueOHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce

— 136 yacoB (4 yaca B Hefieno), B 8 kinacce — 136 vacoB (4 yaca B Heien0), B 9
Kkiacce — 136 yacoB (4 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucya 1 BBIYUCIEHUS

PanmonanpHbie yucia. CpaBHEHUE, YIOPAIOYMBAHUE U apUMETHUECKUE
JEUCTBUS C pallMOHAIBHBIMU YucaaMu. YuciioBas npsiMasi, MOJIyJib YHCJIA.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTeleM U €€ CBOICTBA. 3amuch 4ucia B
JNIECITUYHOMN MO3UIIMOHHOMN CUCTEME CUMCIICHHUS.

Pemienne TeKCTOBBIX 3a7a4 apudMeTHIECKUM criocoboM. Perenue 3amgau
W3 peaqbHOW MPAKTUKA HAa YacTH, Ha JApoOHW, HAa MPOICHTHI, MPUMEHEHUE
OTHOIIIEHUI ¥ MPONOPUUN MPU PEIICHUU 3a/1ay, PEUICHUE 3a/1a4 Ha JBHKECHUE,
paboTy, NOKYIIKH, HAJOTH.

JenumocTs 1enbix unces. CBoMcTBa JICIMMOCTH.

IIpocTeie u coctaBHble uncia. YUETHble U HEYETHbIE yuchaa. [IpuzHaku
neaumocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nEeIUMOCTH CyMMbI U
MPOU3BEACHUS LEJbIX YHCEN TMpU PpEHIeHUH 3a7a4 C [PAKTUYECKUM
COAEPKAHUEM.

HauGonpimuii o0mmii nenurens W HauMEHbIIee 00Ilnee KpaTHOE BYX
yucel. BzaumHo npocteie uncna. Anroputm EBkinja.

Jlenenne ¢ octaTkoM. ApupMETHIECKHE OTIEPAIMH HAJl OCTATKAMHU.

Anredpanyeckue BbIpaKeHUS

BripaxkeHue ¢ mnepeMeHHBIMU. 3HAYEHUE BBIPAKEHUS C IMEPEMEHHBIMHU.
[IpencrapieHne 3aBUCUMOCTHA MEXy BEJIMUMHAMU B BUJIE (POPMYJIBI.

ToxnecTBo. ToxxnecTBEHHBIE npeoOpa3oBaHus anre0panvecKux
BBIpaXEHNU. /[0Ka3aTenbCTBO TOKIAECTB.

Onnownensl. OIHOWIEH CTaHAAPTHOTO BHia. CTENEHb OJHOYJICHA.

MHorouneHbl. MHOrowieH cTaHaapTHOro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxeHue, BBIYUTaHHE, YMHOXKEHHUE U JieJieHne MHOrowIeHoB. [Ipeobpa3oBanue
L[EJIOTO BbIpaxeHUsi B MHOTouJieH. KopHu MHOTO4JIeHA.

@opMyJbl  COKpAIIEHHOTO YMHOXEHUS: KBaApaT CyMMblI U KBajJpar
Pa3HOCTH JBYX BBIpaXEHUU, Ky0 CyMMBI U KyO Pa3HOCTH JBYX BBIpaKEHU,
Pa3HOCTh KBAJPATOB JBYX BBIPAKECHUM, MPOU3BEAECHUE PA3HOCTH U CYMMBI JIBYX
BBIpQXEHUI, CYyMMa U pa3HOCTh KyOOB JIBYX BBIPKCHUH.

Pasnokenre MHOTOUYJIEHA Ha MHOKUTEIH. BEIHECEHHE 00IEr0 MHOKHUTEIS
3a CKOOKU. MeTo/ rpynnupoBKH.

YpaBHeHUs U HEPABEHCTBA



VYpaBHenue c¢ opHoil mnepemeHHOW. KopeHnp ypaBHeHus. CBoiicTBa
YPaBHEHUH C OTHOU IEPEMEHHOM. PABHOCWIIBHOCTh YpAaBHEHUN. Y PaBHEHUE KaK
MaTeMaTU4ECKasi MOJEIIb PEAJIbBHOW CUTYallNH.

JIuHeliHOe ypaBHEHUE C OJHOW NMEPEMEHHOM. YMCIIO KOpHEW JMHEWHOTO
ypaBHEHMs. PelleHne TEeKCTOBBIX 3aady C MOMOIIBIK) JMHEWHBIX YPAaBHEHUMU.
JInnelHOE ypaBHEHME, COIEpPKAIIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ ByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHHS C
IBYMs NepeMeHHbIMUA. CUCTEMBI JIMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMMU.
I'paduueckuit MeTOn pelieHus CUCTeMbl JIMHEHHBIX YpaBHEHUU C JABYyMS
IIEpEMEHHBIMU. PeleHne cucTeM JTMHENHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU
METO/JIOM IOJCTAHOBKM M METOJOM ciiokeHus. CucremMa AByX JHMHEHHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYAILINH.

DyHKUNHA

Koopaunara toukm Ha mnpsmoun. Yucmosble mpomexytku. PaccrosHue
MEKly ABYMS TOYKAMHU KOOPAMHATHOU IPSIMOM.

[IpsimoyronbHast cuctemMa KoopauHat. Abcuucca U OpAMHATA TOYKU Ha
KOOpJMHATHON TmmockocTH. [lpumepsl rpadukoB, 3aJaHHBIX GOpMyIamu.
Urenue rpadmKoB peaabHbIX 3aBUCUMOCTEM.

@OyHKIHOHATbHBIE 3aBUCUMOCTH MEXy BeauunHaMu. [ToHsTHE QYyHKIIHH.
OyHKIMSI Kak MaTeMaThyeckas MoJelb peanbHoro mporecca. Ob6nacth
ompeneyieHUss U obsacTh 3HadeHUN QyHKUMH. CrocoObl 3afaHus (YHKIUU.
I'padux pyukiuu. [loHsTHS MAKCUMYyMa U MUHIMYMa, BO3pacTaHus U yObIBaHUS
Ha [IPUMEpax pealbHbIX 3aBUCUMOCTEN.

Jluneiinas Qynkuus, e€ cBoictBa. ['paduk nuHeitHoi dyHKumu. ['paduk
¢byukun y = |x|. Kycouno-3agannpie pyHKINU.

8 KUIACC

Yucaa 1 BBIYUCTCHUA

KBampatabie kopHH. ApupMETHYECKHI KBaapaTHBII KOPEHb U €ro
cBoricTBa. [lonaTne uppanmonanbHOro yucia. JIencTBus ¢ MppanvoOHAIBHBIMU
gucinamu. CBOMCTBAa JIEWCTBUM C UpPpalMOHAIBHBIMU 4YHciIaMH. CpaBHEHUE
UPPALMOHAIBHBIX YUCEIL

IIpeacraBinenuss O pPACIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJIbHbIX, LEJbIX, PAalMOHAIbHBIX, IEUCTBUTENbHbIX uuceld. CpaBHEHUE
yuces. YucmoBble TPOMEKYTKHU.

HevictBust ¢ ocratkamu. OctaTku creneHed. [IpuMmeHeHne ocTaTKoOB K
PELICHUIO YPAaBHEHUM B LIEJIBIX YHCIAX U TEKCTOBBIX 3a1a4.



Pa3mepsl 0O0BEKTOB OKpYKAIOIIET0 MHpPA, UIUTEIHHOCTh MPOILECCOB B
okpyxaroeM Mupe. CTaHIapTHBIA BUJT YUCIIA.

AJireOpandecKkue BbIPaKeHUA

AnreOpaunyeckas poOb. [JonycTuMblie 3HAaUEHHUs] IEPEMEHHBIX B JIPOOHO-
paloHaIbHBIX BhIpaXeHUAX. OCHOBHOE CBOMCTBO aireOpandeckoil IpoOwu.
CrnoxxeHrie, BBIYMTAHUE, YMHOXEHHE W JEJICHHUE areOpandecKkux apoOei.
Brienenue nenoi yactu anredpandeckon Apoou.

PaumonanbHbie BBIPAKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
PALMOHAJIBHBIX BBIPAXKEHU.

JlomycTumble 3HAYE€HHMS NIEPEMEHHBIX B BBIPAXKEHHUAX, COAEPKAIIMX
apudmernueckue KBaJapaTHble KOpHU. TOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUM, colepkKalnX apupMeTHIECKUe KBaPaTHbIE KOPHHU.

Crenenb c 1enbIM TMoKazaTeneM u e€ cBoiicTBa. I[IpeoOpazoBanue
BBIPAXEHNHU, COAEPKAIIMUX CTEIIEHU.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHenue. dopMyna KOpHEW KBaJIpaTHOIO YpPaBHEHUS.
KosnuecTBO [EWCTBUTENBHBIX KOPHEN KBaJApaTHOrO YypaBHeHUs. Teopema
Buera. YpaBHeHuUs, CBOAMMBIE K JIMHEMHBIM YPAaBHEHUSAM WA K KBaJpPaTHBIM
ypaBHeHUAM. KBanpaTHOe ypaBHEHUE ¢ napaMeTpoM. Perienre TeKCTOBbIX 3a1a4
C IOMOIIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-panmoHaibHble ypaBHEHHUA. PerieHue JapoOHO-palioOHaTbHBIX
ypaBHeHUH. PellleHre TEKCTOBBIX 3a/lady C MOMOIIbIO JIPOOHO-PAIIMOHATIBHBIX
ypaBHeHU#. ['padmueckast MHTEpIIpeTalsl YypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOKCTBA YUCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoi. CTporue W HECTPOTME HEPABEHCTBA.
CroxeHrne M YMHOXKEHHME YHUCIOBBIX HEpaBeHCTB. OIEHMBAHUE 3HAYCHUS
BbIpakeHus. [[0ka3aTeabCTBO HEPABEHCTB.

IloHATHE O pElIEHMM HEPABEHCTBA C OJHOW IEpEMEHHOM. MHOXECTBO
peleHni HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHelHOe HEPAaBEHCTBO C OJHOM EPEMEHHON U MHOKECTBA €r0 PEIICHUN.
PemieHne nMHEWHBIX HEPABEHCTB C OJHOM mepemMeHHol. Cucrembl u
COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue
TEKCTOBBIX 33]1a4 C MOMOILBIO JINHEMHBIX HEPABEHCTB C OJHOU IMEPEMEHHOM.

DOyHKIUU

OO6nactb ompezaesieHUs U MHOXECTBO 3HaueHUM (yHKIuU. CrnocoOsl
3aganus pynkuuit. ['paduk yakiuu. Yrenue cBorcTB PyHKIIMU 110 €€ rpaduky.
[Tpumeps! rpa@uKoB QyHKIMM, OTpaKaIOMIMX PeabHbIE TPOLIECCHI.



Jlunetinas ¢ynkumsa. OyHKIMHM, OMUCHIBAOININE TPSMYI0 U OOpaTHYIO
MIPOTIOPITMOHAIIBHBIE 3aBUCUMOCTH, WX TpadUKH.

Oynxinn y =kx, y=kx + b, y=k/x, y =x3, y = VX, y = |x| 1 ux cBoiicTaa.
Kycouno-3a1annbie GyHKIUU.

9 KUIIACC

Yucia v BBIYUCICHUSA

Kopenb n-ii crenenn u ero cBoicTtBa. CTENEeHb € palMOHAIBHBIM
1IoKa3areseM U €€ CBOMCTBA.

AJuredpanyecKkue BbIpaKeHUs

ToxnaecTBeHHbIE TPEOOPA30BaHUs BBIPAKEHUH, CONEPIKALUX KOPEHb n-U
creneHu. ToXIeCTBEHHbIE TPE0OPa30BAHMS BBIPAKEHUN, COAEPIKAILUX CTENEHD
C palMOHAJIbHBIM MTOKA3aTEIIEM.

KBanparneiii TpéxuneH. KopHu KBaapaTHOro TpéxwieHa. PaznoxkeHue
KBaJPaTHOTO TPEXUICHA HA JINHEMHBIE MHOKUTEIH.

YpaBHeHHs U HEPABEHCTBA

bukBagpatueie  ypaBHeHusa.  [Ipumepsl  NpUMEHEHUH  METOJIOB
PaBHOCWJIBHBIX MpeoOpa30BaHUi, 3aMEHBI IEPEMEHHOM, Tpaduueckoro MeTo1a
NIpY PELICHUU YpaBHEHUN 3-i U 4-1 CTETICHEM.

Pemenne npoOHO-paMOHAIBHBIX YPaBHEHUN.

Pemienne cucrteM ypaBHEeHMHM C JBYMs IIepeMEHHbIMU. Pemenwne
OPOCTEMIINX CUCTEM HEJIMHEWHBIX YPAaBHEHHM C JBYMS I€PEMEHHBIMU.
I'paduueckuit MeToa pelieHds CUCTEMbl HEJTWHEWHBIX YpPAaBHEHUU C JIBYMS
nepeMeHHbIMU. CrcreMa ByX HEJIMHEWHBIX YPABHEHHI C IByMs IEPEMEHHBIMU
KaK MOJIEJIb PEAIbHOM CUTyallUU.

Yucnossie HEpPABCHCTBA. Pemenune JIMHEWHBIX HEPABEHCTB.
Jloka3aTeabCTBO HEPABEHCTB.

KBampaTHble HepaBeHCTBAa ¢ OJHOW mepeMeHHOM. PelieHue KBaapaTHBIX
HEPaBEHCTB IpauuecKUM METOIOM U METOIOM HHTEpPBAJIOB. MeTo1 HHTEPBAJIOB
JUIsl pallMOHaIbHBIX HEpaBeHCTB. [IpocTrelre HepaBeHCTBa C mapaMeTpOM.

Pemienne TekCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByMsI mepemMeHHbIMU. PelieHne HepaBeHCTBA C JABYMs
nepeMeHHbIMU. CHUCTEMBbI HEPABEHCTB C JIByMs NepeMeHHbIMU. ['paduueckuit
METOJ PELIEHUSI CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DOyHKIUU



Oynkuus. CpoiictBa  GYHKIUN: HyJId  (QyHKIUH, TPOMEXKYTKU
3HaKOIMOCTOSHCTBA (DYHKI[UU, IPOMEKYTKH BO3pACTAHUS U YOBIBaHUS (PYHKIIMH,
4YETHBIE U HEUETHBIE (PYHKIIMU, HANOOJIbIIIEE U HAUMEHbIIEE 3HAUYEHUS (PYHKIIHH.

KBampatnunas ¢yHkuuss u e€ cBoiicTBa. Mcmosib3oBaHHE CBOMCTB
KBaJpaTHUHOM (QyHkumu Juia pemeHuss 3amad. Iloctpoenue rpaduka
kBagpaTuuHoi ¢yHkiuu. I[lonoxkenue rpaduka KBaApaTUYHONM (YHKUIUU B
3aBHCUMOCTH OT € KodpduuuenTos. I'paduku Qpynxumii y =ax2, y = a(x —m)’ u
y = a(x — m)’ +n. Iloctpoenne rpadukoB QYHKIMHA C IIOMOLIBIO
npeoOpa3oBaHUM.

Hpob6Ho-nuneiinas Gynkuus. MccnenoBanue QyHKIMA.

OyHkuMsg y = x" ¢ HaTypaJbHBIM TIOKa3aTesneM # U € rpaduk.

YuciaoBblie NOCTEA0BATEIBLHOCTH U NPOTPecCHu

ITonsiTue unciaoBOM mocienaoBareabHOCTH. KoHEuHble UM OECKOHEUHBIE
nocnefoBareabHOCTH. OTrpaHUYEHHAs IOCIEN0BATeNbHOCTh. MOHOTOHHO
Bo3pacraromas (yObIBaromiasi) mocieaoBatenbHOCTh.  CrocoObl  3amaHus
MOCJIEZIOBATEILHOCTHU: OMUCATENbHBIN, TAOJUYHBIN, C TOMOIIBI0 (POPMYIIBI A-TO
4JIEHA, PEKYPPEHTHBIN.

Apudmernueckas M reomerpuueckas mnporpeccu. CBoOMCTBa YJIEHOB
apudmernyeckoil U TreoMeTpuueckoil mporpeccuii. Dopmysabl #-TO WiIEHA
apumeTnyeckoil u reoMmeTpuueckoi nporpeccuil. GoOpMyIbl CyMMBI TIEPBBIX 7
YJIEHOB apU(PMETHUECKON U T€OMETPUUECKOM Nporpeccuid. 3a1auu Ha MPOLIEHTHI,
OAaHKOBCKHUE BKJIa/1bl, KPEIUTHI.

IIpencraBieHre 0 CXOAMMOCTH IOCIENOBATENIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yOBbIBAIOIIEH reOMETPUUECKON MPOrPECCHH.

Meron marematndeckor MHAyKIMH. [Ipocreimme npumepsl.



[INTAHUPYEMBIE PE3VJIBTATDI OCBOEHUA [TPOI'PAMMBI
YUEBHOI'O KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yabTAThl OCBOCHHUS MPOrPAMMbI IO MAaTEMaTHKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

OPOSIBIECHUEM MHTEpPECa K MNPOLUIOMY M HACTOSILIEMY POCCHUICKOU
MaTeMaTUKH, I[[EHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUMCKON MaT€MaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEHN TpakJIaHWHA U pean3aluu
€ro MmpaB, MPEJCTABICHUEM O MaTEMaTUYECKMX OCHOBaX (yHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUH, TPOLIETyp TPAXKITAHCKOTO 00IIecTBa (HAIpuMep,
BBIOOPBI, OIpPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO HJTHYECKUX MPoOseM,
CBSI3aHHBIX C MPAKTUYECKUM IMPHUMEHEHUEM IOCTHKEHUN HAYKH, OCO3HAHHEM
BaXKHOCTH MOPAJIbHO-3TUYECKUX MMPUHLIUIOB B AEATEIbHOCTH YUYEHOTO;

3) TpPyA0BOr0 BOCIMTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE YYacTUE€ B PEIICHUM MPAKTUYECKHX 3ajad
MaTeMaTU4YeCKOM HAIPaBICEHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHMs HAa MPOTSKEHUU BCEU KU3HM JJIsl YCHEIIHONW MPOQeCcCuoOHAIbHON
TESTETLHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U
MMOCTPOSHUEM UHIUBUIYATHFHON TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K 5SMOLMOHAIBHOMY UM ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a7ad, PEIICHUH, PacCyKIECHUN, YMEHHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MO3HAHMSL:

OpUEHTaUMEl B JEATEJIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
npencTaBlieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJOBEKA, MPUPOJIbI
¥ O0IIecTBa, MOHUMAHUEM MAaTEMaTUYECKONW HAyKH Kak cepbl 4eTOBEYECKOM
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI PA3BUTHS LIMBUIIU3AIINHY,
OBJIQJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATUYECKOUN KyJIbTYpPOU KaK CPEICTBOM
NO3HAHUS MHPA, OBJIAJEHUEM HABBIKAMU UCCIEA0BATEIBCKON IEATENbHOCTH;



6) ¢puznyeckoro BocnutaHusi, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS H
3MOUMOHAJBHOIO 0J1aTr0NOTy YU :

TOTOBHOCTBIO NPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEpPECaX CBOETO
3I0pOBbS, BEJIEHUS 3J0pOBOTO o0Opa3a JKM3HM (3I0pOBOE IHUTAHME,
cOamaHCUPOBAHHBIA PEXUM 3aHATHA M OTAbIXa, peryispHas QunyecKas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKA PEQIIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTI'O )K€ IIpaBa JAPYyroro 4eiaoBeKa;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

OpUEHTallue Ha INPUMEHEHHE MAaTEMAaTHUYECKMX 3HAHUW I DPEILICHHUS
3a/1a4 B 00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH Cpebl, MIIaHUPOBAHUSA MTOCTYIIKOB
Y OLCHKH MX BO3MOXHBIX MOCJIEACTBUM JJISI OKPYKAIOWIEH CPEAbI, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IyTel UX PEIICHNUs;

8) ajanTanuu K H3MEHAIOIMMCH YCJIOBHAM COUMAJIBHON U NPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBHSIM B YCIOBHUSAX HEONPEAECIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYHO JEATENIBHOCTh, B TOM
quclie YMEHUE YUYUTBbCS Yy JpYrux JIoAei, mpuodOperaTb B COBMECTHOU
JEATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETCHIIUM U3 OIBITA APYIHX;

HEO00XOMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, OPMYITUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUIX, B TOM YUCJIE paHEe HEU3BECTHBIX,
OCO3HABATh A€(PUINUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN, IJIAHUPOBAThH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHMMATH
CTPECCOBYIO CUTYallMI0 KaK BBI3OB, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEUIeHUs] U JCHCTBUS, (POPMYIHPOBATH U OLEHUBATH PUCKH U
HOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pe3ynbraTe 0CBOGHUS MPOrpaMMBbI IO MATEMATHKE HA YPOBHE OCHOBHOTO
obmero  oOpaszoBanusi y  oOydaromerocs  OyayT  chopMHpOBaHBI
MeTanpeAMeTHbIe  pe3yJbTAaThl,  XapaKTepPU3YIOLIUECs  OBJIaJEeHUEM
YHUBEpCAIbHBIMU  [O3HABATEIbHBIMU  JCHCTBUSIMH,  YHUBEPCAIHHBIMU
KOMMYHHUKATHUBHBIMH ~ JEHCTBUSAMU M  YHHMBEPCAIBHBIMU  PETYJISTUBHBIMU
NEVCTBUSAMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
Bba3oBble Jjornuyeckue 1ecCTBUA:



BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TIOHSATWN, OTHOIIEHUH MEXAY MOHATUAMH, (HOPMYIUPOBATH
OmpeieNieHus  TOHITHH, yCTaHaBIINBATh CYIICCTBEHHBIH  TMPHU3HAK
KJacCU(UKAIMU, OCHOBaHWs IJsi OO0OOIICHHWS U CpaBHEHHs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (HOpPMyIUpOBaTH U  MPeoOpa30OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

BBISIBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTUBOpeurst B (pakTax, JaHHBIX, HAOTIOJCHUAX U YTBEPKACHUSIX, IPEIJIaraTh
KPUTEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN U TIPOTUBOPEYHIA,

JienaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

pa3bupath J0Ka3aTeIbCTBA MATEMAaTHIECKUX YTBEPKICHUH (MIPSMBIE U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO JTOKA3aTeIbCTBA MAaTEMaTHYECKHUX
(hakTOB, BBICTpPAWBATh ApPTyMEHTAIUIO, IPUBOIUTH TPUMEPHI M KOHTPIIPUMEDHI,
MPUMEHSATh METOJI MAaTEMaTUYECKONW HWHAYKIIMH, 00OCHOBHIBATH COOCTBEHHBIC
pacCyXICHUs;

BBIOMpATh CIOCOO pelieHus: y4eOHOM 3ajmaun (CpaBHMBATh HECKOJBKO
BApUMAHTOB PpEIIEHWs, BHIOMpATh HamOOJee TMOAXOMANUHA C  y4ETOM
CaMOCTOSITEIILHO BBIICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

MCTION30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIUME MPOTUBOpEUHe, Mpodiemy,
CaMOCTOSTEIIbHO YCTAaHABIMBATh UCKOMOE M JIaHHOE, (JOPMHUPOBAThH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHECHHUE;

NPOBOJUTh TO CaMOCTOATEIHHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT,
MCCIICJIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEHN 00OBEKTOB MEKIY COOOM;

CaMOCTOSTEIEHO (OPMYIUPOBATH 000OIICHHS U BBIBOABI TIO PE3YJIbTaTaM
MPOBEACHHOTO HAOMIONCHMS, WCCIICNOBAaHUS, DSKCIIEPUMEHTa, OIICHUBAThH
JOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BBIBOJOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCca, a TAKXKE BBIIBUTATH
MIPEATOIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh W M30BITOYHOCTH HMH(OpPMAIMH, HTaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHs 3a1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
UH()OPMAITUIO PA3TUIHBIX BUOB U (HOPM MPEACTABICHUS;



BbIOMpaTh (GopMy TMpeacTaBiIeHHUA HH(DOpPMALMM U WUTIOCTPUPOBATH
pelraeMbple  3aJadyd  CXE€MaMH, JAWarpaMMaMH, UWHOM rpadukoil U ux
KOMOHWHAIUSIMU,

OLIEHMBATh HaAEKHOCTh MH(OPMALIUY IO KPUTEPUAM, IPEIOKEHHBIM HWIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIEHO.

KoMMmyHnKkaTHBHBbIE YHHBepCAJbHbIE YueOHbIe NeiCTBUSA

BOCTIPUHUMATH U (POPMYJIMUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX ¥ NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 XOAY PEIICHUS 3aauH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3yIbTaT;

B X0JI€ 0OCYKJIEHHUS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pemaeMoil 3aJavd, BBICKA3bIBaTh HWICH, HAICJICHHBIE Ha IOUCK
pEIICHHs, COMOCTABIATh CBOM CYXACHHS C CYXKISCHUSMHU JAPYTUX YYaCTHHUKOB
nauanora, 0OHapy>KMBaTh Pa3IMure M CXOJICTBO TO3UIUH, B KOPPEKTHOH (popme
(dbopMyIHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUS,;

MPEACTABIATh  PE3yJNbTaThl  PENICHHWs]  3aJadd,  OKCIIEPUMEHTa,
MCCIICJIOBAHUS, MPOEKTA, CAMOCTOSITEIPHO BHIOMpaTh (OpMaT BBICTYIUICHHUS C
y4€TOM 3a/1a4 MPEe3eHTAllN U 0COOEHHOCTEH ayIMTOPHH;

MOHUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMaHHOW U MHANBUIYATLHON
paboThl TMpU pPEMICHHH YYeOHBIX MaTeMAaTHYECKUX 3aj]ad, MPUHUMATh I1eJb
COBMECTHOU NI€ATEIHHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI,
pacmpenenaTb BUIabsl paboT, JOroBapuBaThCs, 00CYKIATh MPOIIECC U Pe3yIbTatT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBEIX (popMax paboTsl (00CykaeHHs, 0OMEH MHECHUI,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBHIMOJHATH CBOK YacTb pabOTHl U
KOOPAWHHUPOBATh CBOM JEHCTBUS C JAPYTMMH YJICHAMH KOMAaH[bI, OLIEHHWBATh
KayeCTBO pe3ysibTaTa M KAa4eCTBO CBOETO BKJIaJa B OOIMMK pe3yiapTaT Io
KpUTepusiM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JIJIsI PEIICHUS B )KU3HEHHBIX U YYCOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PAa3IMYHBIX  MOJXOJAaX  MPUHATHS  PEIICHUI
(MHAMBHYaTIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3aauu (WJId €ro
4acTh), BBIOMpATh CIIOCOO peEIIeHUs C Y4YETOM HMEIOIIUXCSI PECYpCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOW MHGOpMaLUK.
CaMOKOHTPOJIb, IMOLIHOHAJIbHBIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIEcca U pe3yibTara
pelIeHrs: MaTeMaTHYeCKOH 3a7]a4ui, CAMOMOTHBAIIMH U PEQIICKCHH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa ACSITEIBHOCTU OCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHKEHHUS WIM HEAOCTI)KCHUS LIeJH,
HAXOIHUTh OMIMOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BbIpaXKaTh AMOLIMU NPU U3YYEHUH MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
J1aBaTh YMOLMOHAJIBHYIO OLICHKY PEIICHU 3a1a4H.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOYyYalOMUNACA TOJTYYUT CIEIYIONINE
pEeIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUA

PanmonaneHele yncna.

[lepexonuth OT OJHON (POPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBhIBaTh
AECATHUYHYIO JIpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonp30BaTh MOHATUS MHOXECTBA HATYPaJIbHBIX YHMCEN, MHOXXECTBA
HEeNbIX YHCET, MHOXKECTBAa pAalMOHAJbHBIX YHCEN TMpH pELIeHUH 3ajad,
MIPOBEJICHUH PACCYKICHHUM U JOKa3aTEIbCTB.

[Tonnmathb 1 OOBICHITH CMBICH MTO3UIIMOHHON 3aIMCH HATYPAIBHOTO YHCIA.

CpaBHUBATh U YHIOPSAOUYMBATH PALIMOHAJIBHBIE YUCIIA.

BbInonHATh, coderas yCTHbIE M NMHUCbMEHHBIE NPUEMBI, apU(PMETHUECKUE
ACUCTBHUS C palMOHAJIbHBIMU YHCIIAMH, MCIIOJNb30BaTh CBOMCTBA YHUCET WU
IIPAaBWJIA TEUCTBUM, TPUEMBI PALIMOHATIBHBIX BBIYACICHHM.

BbINOMHATE 1EWCTBUSA CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTs 3Hau€HMs! YMCIOBBIX BBIPAKEHUH, COJIEPIKALINX PAaLlMOHAIIBHBIE
Ylyclia U CTENEHU C HATypaJbHBIM IOKa3aTejeM, NPUMEHATh pa3HOOOpa3HbIe
CocoObl W TPUEMBI BBIUMCICHHS, COCTaBISITH M OICHUBATh YHCIIOBBIC
BBIPKEHUS MPU PEIICHUU MPAKTUYECKUX 3a]ad U 33434 U3 JPYTuX y4eOHBIX
PEIMETOB.



OkpyryisiTh  4mMcla C 3aJaHHOW TOYHOCTBIO, a TakKke IO CMBICITY
MPAKTUYECKOM CUTyallud, BBINOJHATh MPUKUAKY M OIEHKY pe3yibTaTa
BBIYUCIICHUHN, OIIEHKY 3HAYEHWW YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE NPHU
pEIICHUH MPAKTUYECKUX 3a]1a4.

Pemate TekcTOBBIE 3amaun apu(PMETHIECKUM CIIOCOOOM, HCIOJIB30BAThH
TaOJUIbI, CXEMbl, YEPTEKU, APYTHE CPEACTBA MPEACTABICHUS AAHHBIX MpHU
pellIeHnu 3a1ay.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a]1a4l, CBSI3AHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIIMOHAIIBHOCTBIO BEJIWYHMH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3yAbTaThl PEUICHUs 3a/1a4 ¢ Y4ETOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOHEKTOB.

JlemuMocCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MIPU PELICHUH 33/1a4 MPU3HAKU ICJIMMOCTH HaA 2,
4,8, 5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CYMMbI U MPOU3BEACHUS LIEJBIX
YHCell.

PacknanpiBaTh HA MHOXKUTEINIM HATYpaJbHbIE YUCIIA.

CB00OOIHO OMEepHUpOBaTh IMOHITHSAMU: YETHOE YHUCJIO, HEUETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCIIA.

Haxonute Hanbobuii OOIIH JETUTENh 1 HAUMEHBITIEe 00I1Iee KpaTHOE
YyuCell ¥ UCIIOIb30BaTh UX MPU PELICHUH 33]a4, MPUMEHSATh aliroputM EBKinaa.

OnepupoBaTh IOHSATHEM OCTaTKa MO MOJYJII0, MPUMEHATH CBOMCTBA
CpPaBHEHHUI IO MOAYJIIO.

AJireOpandecKue BbIPaKeHUA

Bripaxkenusi ¢ nepeMeHHbIMH.

Hcnonp30Bath anredpandecKyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTh
e€ B MpoIecce OCBOCHMS yueOHOro MaTepuaia.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKCHHMM NPHU 3aJaHHBIX 3HAYCHMSIX
MEPEMEHHBIX.

HMcnonn30BaTh IOHATHE  TOXKACSCTBA, BBIIOJHATHL  TOXKICSCTBECHHEIC
peoOpa3z0BaHusl BEIPAXKEHUH, JOKA3bIBaTh TOXK/IECTBA.

MHoOro4jaeHsbl.

BeimonHate npeoOpa3zoBaHMs  1I€JIOTO  BBIPAXEHHUS B  MHOTOYJICH
MIPUBEJICHUEM TTOTIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

Beimonuare  neicTBus  (CIOKEHHE, BBIUUTAHUE, YMHOXEHHE) C
OJIHOYJICHAMM M C MHOTOWICHaMH, MPUMEHITh (OPMYJIBI COKPAIIEHHOTO
YMHOXKEHHUS (KBaJpaT U KyO CyMMBI, KBaJpaT M KyO pPa3HOCTHU, Pa3HOCTh
KBaJpaToB, CyMMa W Pa3HOCTh KyOOB), B TOM YHUCJIE JJIsI YHPOIIECHUS
BBIYHCJICHHUH.



OcCylecTBIATh Pa3IOKEHUE MHOTOWJIEHOB HAa MHOXHTEIM C MNOMOILIBIO
BBIHECEHUSI 32 CKOOKHU O0IIETr0 MHOXKHUTEIS, TPYIIUPOBKH ClIaraeMbIX, TPUMEHSIS
(GopMyJIbl COKpPAILIEHHOTO YMHOXKEHHS.

[IpumensiTh npeoOpa3oBaHUs MHOIOWIEHOB JUISl PELICHUS Pa3IN4HbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMH IOKA3aTEISAMH IS
peoOpa30BaHuUs BbIPAKEHUII.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHElHBIE YpaBHEHUS C OJTHOM MEPEMEHHOW, TPUMEHSS ITpaBUiIa
IIepexoa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY emy. IIpoBepsrs,
ABJISICTCA JI YUCIIO KOPHEM YPAaBHEHHS.

[TonbGupare mpumepbl Mmap 4YMCEN, SBJSIOIIMXCA PELICHUEM JIMHEHHOIro
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CtpoutTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, TOJb3YSICh I'paUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cuctemsl IByX JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMECHHBIMH, B
TOM YHCJIE rPapUUECKH.

CocTaBisATh M pelmarb JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCJIOBHIO 3a1a4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJy4ECHHBIN PE3yJIbTaT.

DyHKUNHA

Koopaunats! u rpaduxu.

N300paxaTh Ha KOOPAMHATHOM TPSAMON TOYKHU, COOTBETCTBYIOIINE
3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alACBIBATb YHCIOBBIE
IPOMEXYTKH Ha aJIreOpandeckoM sI3bIKeE.

OtMmeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUH.

Crtpouts rpaduku TMHEHHBIX (PYHKINH.

OnuceiBaTh C NOMOIIbIO (YHKUIMN M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHUE, LI€HA, KOJMUYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBHOCTb, BpEMS, 00bEM PabOTHI.

HaxoauTs 3HaueHre GyHKIIUU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnoco0 MpeacTaBIeHUs U aHAIU3a HHPOpMAIIIH,
U3BJIEKaTb W MHTEPHPETUPOBATh HHPOPMALMIO U3 TpadUKOB peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

Hcnonp3oBath cBOMCTBAa (PyHKUMH Uil aHanu3a TIpaUKOB peanbHbIX
3aBUCHUMOCTEH (Hynu (DYHKLIHUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH,



MPOMEXYTKH BO3pacTaHus U yObIBaHUS (YHKIMH, HAUOOJbIlIee U HAUMEHbIIIEEe
3HaYeHUs (PYHKIIUH).

Hcnonp3oBath rpaduku As UCCIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEH,
P PELICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MTPEIMETOB U PEAIbHON KHU3HH.

K xonmy oOyuenus B 8 Kkiacce OOy4aroOmUiCS TOJTYYUT CIEIYIONINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUA

WppatrioHansHble yncha.

[lonumMaTh ¥ HCMOJB30BATH MPEACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHOKECTB.

CBob6ogHO ONEPUPOBAThH MOHSATUSIMU: KBaJpaTHBIN KOPEHBD,
apu(pMETUYECKU KBAJPATHBIA KOPEHb, HPPALUOHAIBHOE YHUCIO, HAXOIUTh,
OLICHUBATh KBAaJpPaTHbIE KOPHH, UCIOJIb3Ys MPU HEOOXOIUMOCTH KaJIbKYJISTOP,
BBITIOJTHATh TIPEOOPA30BaHUs BBIPAKEHUHN, COMEPXKAIUX KBaJIpaTHbIC KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Ncnonb30BaTh HayalbHbIE MIPEACTABICHUSI O MHOYXKECTBE JEHCTBUTEIBHBIX
yycen s CpaBHEHHUS, OKpPYIJ€HUsS U BBIYUCIEHUH, M300pa)kath
JEHUCTBUTEIbHBIC YMCIIa TOYKAMU Ha KOOPJAUHATHOM MIPSIMOA.

Hcnonp30Bath 3anucy OOJIBITUX U MAJIBIX YUCEJ C TIOMOIIBIO JECATUIHBIX
npobeit u crenenei uncia 10, 3aMUCHIBaTh M OKPYTJIATH YHCJIOBBIC 3HAYCHUS
peanbHBIX BEMYMH C UCTIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlemuMocCTb.

CB00OOAHO oOmepupoBaTh MOHATHEM OCTATKa MO MOMAYJI0, MNPUMEHSTh
CBOMCTBA CPAaBHEHUH MO MOAYJII0, HAXOAUTh OCTATKU CYMMBbI U IPOU3BECHUS 10
JTAHHOMY MOJYJIIO.

AJireOpanvecKue BbIPaKeHUA

JpoOHO-panimoHaIbHbIE BEIPAKEHHUS.

Haxonuth nomyctuMble 3HaY€HUS IEPEMEHHBIX B JPOOHO-PAITMOHATBHBIX
BBIPOKCHHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO palliOHAIBHON JPOOH.

Beimonuate  npuBeaeHue — anreOpanueckux — Jpobedt Kk oOmemy
3HAMEHATEII0, CJI0KEHHE, YMHOKEHHE, JIETICHUE alreOpandeckux apooei.

BrIMOTHITE TOKIECTBEHHBIE TPE0OPA30BaHMSI PAIIMOHATLHBIX BBIPAXKEHUH.

[TpumeHnsaTs mpeoOpa3oBaHuUs BRIPAKEHUHN ISl PEIICHUS PA3IMYHBIX 33124
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Crenenu.



[IpuMeHATh MOHATHUE CTENEHW C UEIbIM I10KA3aTEIEM, BBIINOIHATh
npeoOpa30BaHUs BbIPAKEHUH, COAEPKALMX CTENEHH C LIEJIBIM OKa3aTeJeM.

NppannonanbHbIe BBIPAXKEHUS.

HaxomuTe momycTUMble 3HA4Y€HUs MEPEMEHHBIX B  BBIPAXKCHHUSIX,
coJiepKalux apumMeTnueckrue KBaJpaTHbIE KOPHHU.

BoimonusaTe npeoOpa3oBaHusi MPPALMOHATBHBIX BBIPAXKEHUHN, HCIIONB3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

Pewiars kBagpaTHbie ypaBHEHHUS.

Pemats 1poOHO-panoHanbHbIE YpaBHEHHUS.

Pemware nuHENHBIE ypaBHEHMS C NapameTpaMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C MapaMETPaMHU.

[IpoBOaUTH UCCAENOBAaHNS YPABHEHH U CUCTEM YPaBHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpadUyecKuX TMpeACTaBleHUN (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHHE WM CUCTEMA YPAaBHEHUN PELIEHHUs, €CIIM MMEET, TO CKOJBKO, U
rnpouee).

[TepexoauTh OT CIOBECHOM (POPMYIUPOBKH 3aJ1auu K €€ alredpandeckon
MOJENU C IOMOULIBI0 COCTAaBJIEHHA YPAaBHEHHsS WJIM CUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJIyYEHHBIN
pe3yJbTar.

[IprMeHATh CBOMCTBA YHWCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelaTth JMHENHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CUCTEMBI, 1aBaTh
rpa@uyuecKyro WJUTIOCTPAIMI0 MHOXKECTBA PEIICHU HEPABEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumath U UCHONB30BATh PYHKIIMOHATBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHMUS), ONPEACNATh 3HaUeHUE (PYHKIUMU [0 3HAUYECHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (DyHKIMHU N0 €€ TpaduKy.

Crtpouts rpaduku GyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKLIMH TIO
e€ rpaduxy.

K xoHmy oOyuenus B 9 KkJjacce O0OydYarmOIIMHCA TMOJYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCIEHUS

CBOOOMHO OMEepUpOBaTh MOHSATUAMH: KOPEHb 7-H CTETNEeHH, CTENEHb C
palMOHAJIbHBIM TI0KA3aTeJIeM, HAaXOJUTh KOpPE€Hb n-H CTENEHH, CTENEeHb C
palMOHAJIBHBIM TIOKa3aTesieM, UCIOIb3ys MPH HEOOXOAUMOCTH KaJIBKYJISITOD,



IIPUMEHATh CBOMCTBA KOpPHA #-U  CTENEHW, CTENEHH C pPauuOHAJIbHBIM
IIOKA3aTEeJIEM.

Hcnonbs30BaTh NOHATHE MHOKECTBA IEUCTBUTENBHBIX YHCEII IIPU PELIEHUU
3a/1a4, MPOBEJICHNUHN PACCYKIECHUMN U J0KAa3aTEIIbCTB.

CpaBHHMBaTh MW YyHOPSAAOYMBATH JCHCTBUTENbHBIE 4YHUCIA, OKPYIJIATH
JNEVUCTBUTEIBHBIE YHUCJA, BBINOJIHATh NPUKHUIAKY pPE3yJbTaTa BbIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAKECHUM.

AJireOpanvecKue BbIPaKeHUA

CB0OOOJHO oOmepupoBaTh MOHITHEM KBAJpPAaTHOTO TPEXWJIEHA, HaXOAWUTHb
KOPHM KBaJpaTHOI'O TPEXUICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JJUHEWHBIE MHOKUATEIIN.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHBIE U KBAaApAaTHBIC YPAaBHEHUS, YPABHEHUS, CBOISAIINECS K
HUM, IpOOHO-paIlMOHATIbHBIE YPaBHEHHUS.

Pemrats HECIOKHBIE KBaPATHBIE YPABHEHUS C IIAPAMETPOM.

Pemars nrHENHBIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, HUCIIOJIb30BATh
METOJ] UHTEPBAJIOB, N300pa)kaTh PEIICHUE HEPABEHCTB Ha YUCIIOBOM IMPSAMOM,
3aMMCBIBATh PELIEHUE C TIOMOLIBIO CUMBOJIOB.

Pemats cucTembl IBYX JIMHEMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMHU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIIACTCS JIMHENHBIM.

PemaTe HECI0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C IIapAMETPOM.

[IpuMmeHsTh  METOABl  PABHOCWIBHBIX  NpeoOpa3oBaHUM,  3aMEHbI
NEePEMEHHOM, rpaHUUecKOro MeEToJa MNpH pEIICHUH ypaBHEHHH 3-M1 u 4-i
CTEIICHEM.

Pemare cucTteMbl JIMHEHMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaThb pELIEHUE CUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aIIMCHIBATh PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemars ypaBHEHHMS, HEpPaBEeHCTBA M MX CHCTEMBI, B TOM YHCIE C
OTPaHUYEHUSIMU, HAIIPUMED, B LIEJIBIX YHUCIIAX.

IIpoBoauTE UCCAENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YHCIIE C
OpPUMEHEHUEM TIpaUUecKuX IMpeACTaBICHUI (yCTaHABIMBATb, HUMEET JIU
YPaBHEHUE WIH CHCTEMA YPABHEHUN DEIICHMs, €CIM HUMEET, TO CKOJIBKO, U
rnpouee).

Pemare TeKCTOBBIE 3ajaun ajreOpamyecKuM CIOCOOOM C TOMOIIBIO
COCTABJICHMSI YPAaBHEHHU, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUsl, HEPABEHCTBA U UX CUCTEMBI JUISl COCTaBJICHUS
MaTEMaTUYECKOM MOJEIM peajJbHOM CHUTyaluu WIA IPUKIAAHOW 3a1auu,
VMHTEPIIPETUPOBATH MOJIyYEHHBIE PE3YJIBTATHI B 3aJAHHOM KOHTEKCTE.



YucaoBble NOCI€A0BATEILHOCTH U NPOTrPeccHu

CB0OOOIHO oOmepupoBaTh MOHATUSMHU: 3aBUCHUMOCTb, (YHKIIHS, Tpaduk
GyHKIMHM, nOpsiMas OPONOPLUOHAIBHOCTb, JIMHEHHas (QyHKUMs, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KycouHo-3aJaHHast PyHKIHS.

UccnenoBath ¢QyHkuuo 1o e€ rpaduky, yCTaHAaBIUMBaTh CBOWCTBA
byHkuii: o0nacTh OMpenereHUsl, MHOXKECTBO 3HAYEHWM, HynH (QYyHKIHH,
IPOMEXYTKA 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pacTaHWs W YOBIBAHWA,
4ETHOCTh U HEYETHOCTh, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUEHUS], ACUMIITOTBHI.

Pacno3snaBaTh KBagpaTWyHyr0 (yHKUHIO 10 (¢opMyie, NPUBOAUTH
pUMEphl KBaAPATUUHBIX (PYHKUINN U3 peabHOM KU3HU, PU3UKHU, TEOMETPUH.

OnpenensTh moyioxkeHue rpaduka KBaIpaTHuHON QYHKIIUU B 3aBUCUMOCTHU
oT € K03 PUITUEHTOB.

Crpoutps rpaduk KBagpaTUYHOM (YHKLMH, OIHUCHIBATh CBOWCTBA
KBaJpaTHYHON PyHKIMHU 10 €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (PYHKIIMH JUISI PEIICHUS 3a]1a4.

Ha npumepe xkBagpatndHON PyHKIHMH CTPOUTH Tpaduk GyHKIUU y =af(kx
+ b) + ¢ ¢ momoIIkIo Mpeodpa3zoBaHuil rpaduka GyHKINH y=f(X).

WnmocTpupoBaTh € MOMOIIBI0 Ipaduka pealbHYH0 3aBUCHUMOCTh WIH
MPOLIECC M0 UX XapaKTEPUCTHKAM.

ApudpmeTnyeckas U reoMeTpHYecKas pPorpeccuu

CB0oO0OHO OIepUPOBATH HOHSATUSAMM: NOCJIEI0BATENBHOCTD,
apu(pmeTHyecKas u reoMeTpuYeCcKas IpOrpeCcCui.

3amaBaTh IOCIEAOBATENbHOCTH Pa3HBIMU CIOCOOAMU: OIMUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYIIBI #-TO WIEHA, PEKYPPEHTHBIM.

BbINOMHATE BBIUMCICHHUS C HCIONb30BAaHHEM (POPMYT K-TO UJIeHA
apu(pMeTHYECKON U FEOMETPUUECKON MPOTrPECCU, CyMMBI IIEPBBIX 71 UJIEHOB.

N300paxaTh 4JI€HBI MOCJIENOBATEIBHOCTH TOYKAMM HAa KOOPAMHATHOU
TJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIIEI0BATEIBHOCTSIMHU, B TOM
quclie 3aJayd M3 pealbHON KHU3HU (C MCHOJb30BAaHUEM KaJbKyJIATOPA,
IU(PPOBBIX TEXHOJIOTHH).

Pacnio3HaBaTh M MNPUBOAMTH MPUMEPHl KOHEUYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTrpaHUYEHHBIX IOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pAaCTAOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HMeTp mpeAcTaBIE€HUE O CXOJUMOCTH TOCJIEN0BATENbHOCTH, YMETh
HaXOAUTh CyMMY OECKOHEUHO YOBIBAIOLIEH r€OMETPUUYECKON TPOTPECCUN.

[TpuMeHsTh METOI MaTEMATUUECKON MHAYKLIMU IPU PEIIEHUH 3ajau.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

N HaumenoBanue KoaunuecTBO yacos

o

o  PASACTOB M TEM Beero KonTpoJibHbie
MPOrpamMmMbl padoTsI
UUCIIA U
BBIUMCJIEHU L. 1 {
PanmonanbHble

yucia (MOBTOPEHHE)

OYHKIHMN.

Koopaunatst u 17 1
rpaduxu. OyHKIIUN

AJITEBPANYECKHU

E BBIPAXKEHU .

Beipaxenus ¢

nepeMEeHHbIMU

YPABHEHUS U
CHUCTEMBI

YPABHEHUIA. 10 1
JInneiideie

YpaBHCHHA

YUCIIA U
BBIYUCJIEHU L. 6 0
Crenenn ¢

IIpakTuyeckue
padoThI

daekTpoHHbIE (U(pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl

bubnunorexa [IOK
https://m.edsoo.ru/7f415b90

but6moreka [IOK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

but6moreka [IOK
https://m.edsoo.ru/7f415b90




10

11

HaTypaJIbHBIM
[I0Ka3aTeJIeM

AJITEBPAMYECKU
E BBIPAKEHU S
MHuorousieHsI

AJITEBPANYECKU
E BBIPAXXEHA.
Dopmyiibl
COKpAILIEHHOT O
YMHOXKCHHUA

UUCIJIA U
BBIYMCJIEHM .
JlemumocTh

OYHKIUUN.
Jlunetinast pyHKIUSA

YPABHEHUS U
CUCTEMBI
YPABHEHHUI.
CucTteMbl TUHEHHBIX
yYpaBHEHUN

IToBTOpEHME,
0000111IeHHE,
CHCTEeMaTHU3alUs
3HAHUM

23

14

10

16

14

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubnunorexa [IOK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

but6moreka [IOK
https://m.edsoo.ru/7f415b90




OBIIEE KOJIMYECTBO
YACOB I10 136
I[TPOTPAMME



8 KUIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
NMPorpamMmbl

YPABHEHUA U
HEPABEHCTBA.
HepasencrtBa

YUCIIA 1
BBIUMCIIEHUS.
KBanpaTHblii KOpeHb

YPABHEHUA U
HEPABEHCTBA.
KBanpatueie
ypaBHEHUS

AJITEBPAMYECKU
E BBIPAXKEHU .
Hpo6GHo-
parroHaIbHbIE
BBIPKEHHUSI

YPABHEHUA 1
HEPABEHCTBA.
Hpo6GHo-
parroHaIbHbIE
ypaBHEHHUSI

KoanuyecTBo 4acoB

Bcero

24

21

21

22

24

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

daekTpoHHbIe (L(pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubnunorexa [IOK
https://m.edsoo.ru/7f417af8

bubnunorexa [IOK
https://m.edsoo.ru/7f417af8

bubnunorexa [IOK
https://m.edsoo.ru/7f417af8




bubnunorexa [IOK

YHKIINH 20 ! 0 https://m.edsoo.ru/7f417af8
AJITEBPAMYECKUA Bumiorexa [IOK
]éiilei:}KEHHﬂ 18 0 0 https://m.edsoo.ru/7f417af8
HCIA but6mmoreka [IOK
IB[];ﬁgl\IffcffHHﬂ ? ! 0 https://m.edsoo.ru/7f417af8
[ToBTOpEHME,
00001IeHME, 1 | 0 bubnuorexa [{OK
cucTeMaTHu3aIus https://m.edsoo.ru/7f417af8
3HAHUH

OBLIEE KOJIMYECTBO

YACOB I10 170 8 0

I[TPOTPAMME



9 KJIIACC

Ne
n/
n

HaumenoBanue pa3jaesioB
U TeM NPOrpaMMmbl

OYHKIIU

YPABHEHUA U
HEPABEHCTBA.
KBanpaTHbie HepaBeHCTBA

YPABHEHUA 1
HEPABEHCTBA.
YpaBHEHUsI, HEPAaBEHCTBA U
UX CUCTEMBI

YMCJIOBBIE
[TOCJIEHJOBATEJIbHOC
TU U ITPOI'PECCHUN

AJI'EBPAMYECKHE
BBIPAYKEHN . Crenens ¢
pPaOHAIBHBIM
IIOKa3aTeseM

[ToBTOpenue, 06001ICHNE,
CUCTEMaTH3alus 3HaHUH

KoaunuyecTBO 4acoB

Bcero

30

20

30

30

17

43

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

daekTpoHHbIe (L(PpOBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl

bubnunorexa [IOK
https://m.edsoo.ru/7f419d08

bubnunorexa [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubnunorexa [IOK
https://m.edsoo.ru/7f419d08

bubnunorexa [IOK
https://m.edsoo.ru/7f419d08
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YACOB I10 ITPOTPAMME 170






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* AnreOpa, 7 knacc/ Makapsraes FO.H., Munatok H.I'., Hemkos K.W. u
APYTue;

nox pepaknuei TensikoBckoro C.A., AkiinonepHoe 06mecTBo «3naTenscTBO
«IIpocsemieHue»

» AnreOpa, 8 knacc/ Makapsrues 0. H., Munatok H.I'., Hemkor K.U. u
ApYrue;

nox pepaknuei TenskoBckoro C.A., AkinonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenue»

» AnreGpa, 9 knacc/ Maxkapsraes FO.H., Munatok H.I'., Hemkos K.W. u
APYTue;

noa peaakuuen TensikoBekoro C.A., AkunoHepHoe o01iecTBo «3naTenscTBo

«IIpocsemieHue»

METOIUYECKHUE MATEPHUAJIBI JIUISI YYUTEJISA

Anrebpa,’ kinacc/ MakapsrueB FO.H.,Munntox H.I'., Hemmkor K.U. u npyrue;
noj

penakiueint TemsikoBckoro C.A., AkimoHnepHoe obmectBo "M3aaTenbeTBo
"IIpocBemienue"

Anrebpa,8 kimacc/ MakapsrueB FO.H.,Munmtok H.I'., Hemmkos K.W. u apyrue;



nox penaknue TenskoBckoro C.A., AknimonepHoe oo6mectBo "M3naTeascTBo
"IIpocBemienue"

Aunre6pa,9 kimacc/ MakapsiueB FO.H.,Munntok H.I'., HemikoB K.U. u npyrue;
nof penakiuent TensakoBckoro C.A., AkiinonepHoe oomecTBo "M3aaTrenscTBo

"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://educont.ru






