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HHOACHUTEJIBbHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM W3 OMNOPHBIX KYPCOB OCHOBHOTO o0OImero oOpa3oBaHHsS: OHa
obecrieunBaeT M3y4YCHUE IPYTrUX AUCHUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO MJIs NMPOJODKEHHs 00pa3oBaHUS M B IOBCEAHEBHOM KU3HHU.
PazButne y oOydarommxcs HaydHBIX MPEACTABICHUH O MPOUCXOXKICHUM M CYHIHOCTH
anreOpandeckux aOcTpakuuii, cnoco0e OTpa)XxeHHuss MaTeMaTHYeCKOW HayKOH sIBICHUH U MPOLIECCOB
B IIPUPOJIE U OOILIECTBE, POIM MATEMAaTHUYECKOTO MOICTIMPOBAHUS B HAYYHOM MTO3HAHUU U B ITPAKTHUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KaueCTB MBIIUICHUSI, HEOOXOAUMBIX IS
ajanTalud B COBpeMEHHOM LU(ppoBOM obmecTBe. M3ydenue anreOpesl oOecreurBaeT pa3BUTHE
yYMEHHUsl HaOII0[aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBHIBaTb CBOM [JEHCTBUS M BBIBOJBIL, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl oOecredMBaeT pPa3BUTHE JIOTMYECKOI'O MBIIUICHUS
00y4aroImuxcs: OHM HCIOJB3YIOT JACAYKTUBHBIE W WHAYKTHBHBIE PAcCyXIEHHs, 0000ueHne u
KOHKpeTu3aluio, abctparupoBanue u aHanoruto. O0ydeHnue anreOpe mpeanosaraeT 3Ha4uTeIbHbIN
00BEM CaMOCTOSITENTFHON ICATEIILHOCTH O0YYaIOIIUXCsl, IO3TOMY CaMOCTOSITEIIbHOE pPelIeHHe 3a71ad
ABJISICTCS peau3aluen AeaTeIbHOCTHOrO IPUHIUIIA 00yUeHUs..

B crpykType nporpammbl yueObHOro Kypca «Anredpa» ajii OCHOBHOro oOmiero oOpa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJCpPXKATEIbHO-METONNYECKHE JHHHUU: «Uuciaa W BBIYHACICHUNY,
«Anredbpanueckue BBIPAKEHUS», «YpaBHEHHMs U HepaBeHCTBa», «DyHkuum». Kaxnas u3 31ux
COJIePKATEIbHO-METOJUUECKUX JIMHUNA Pa3BUBACTCA Ha NPOTSDKEHUHM TPEX JIET M3YUEHHs Kypca,
B3aUMOJICHCTBYSl C JPYTMMH €ro JHMHUAMH. B xone u3ydeHus ydyeOHOro Kypca 0OOydaroLIuMcs
MPUXOJUTCS JIOTUYECKH PACCYKAATh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
3TUM B TporpaMmy YydeOHOro kypca «AureOpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zefiaX MaTeMaTHYeCKOro 00pa30BaHUS M CIOCOOCTBYIOLIHE
OBJIA/ICHUI0 O0YyYaroIMMHUCS OCHOB YHMBEPCAJIBHOI'O MaTeMaTH4eCKOro si3bika. ConepxarenbHON U
CTPYKTYpPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AureOpa» SBISETCS €ro WHTETPHUPOBAHHBIN
XapaxTep.

Conepxanne JmHUM «YWCna W BBIYHCICHHUS» CIY’)KUT OCHOBOW JUIS JNAIBHEHIIErO H3Y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTMYECKOTO MBINUIEHUS, (POpMUPOBAHUIO
YMEHHUSI TIOJIb30BAaThCSl ITOPUTMaMH, a TakKe MPHOOPETEHUIO TPAKTHYECKUX HAaBBIKOB,
HEOOXOAUMBIX JIJIs IOBCEIHEBHON KU3HU. Pa3BUTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHMs CBS3aHO C PANMOHAIBHBIMH W HPPAUOHATBHBIMA 4YHCIaMH, (HOpMUpOBaAHHEM
NPEJCTaBICHUNA O NEHCTBUTENBHOM YHCIE. 3aBepIIEHHUE OCBOCHMS YMCIOBOW JIMHHUM OTHECEHO K
cpenHeMy o01eMy oO0pa3oBaHHUIO.

Copnepkanue IByX aiareOpayueckux JMHUN — «AnredOpanyeckue BbIpaKeHUs» U «YpaBHEHUS U
HEPAaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHHUIO Yy OOydYalOIIMXCsl MaTeMaTHYecKoro amnmapara,
HEOOXOAMMOro Ui pelleHHs 3aJad MaTeMaTUKH, CMEXHBIX MpeIMETOB U  IPaKTUKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe oOcCHOBHOTO o0O0ImIero oOpa3oBaHMsl Y4eOHBI Marepuan
IPYNIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIpaXKEHUN. AsreOpa IEMOHCTpUPYET 3HaU€HHE MaTeMaTUKH
KaK SI3bIKa JUIS TIOCTPOCHUSI MAaTEMAaTHIECKUX MOJIENEH, OMMCAHUS MPOIIECCOB U SBICHUH PEaTbHOTO
mupa. B 3amaun oOydeHuss anreOpe BXOIAT TakkKe JalbHEHIee pa3BUTHE alNTOPUTMHUYECKOTO
MBIIIUIEHHUS,, HEOOXOIMMOTO, B YaCTHOCTH, JJIS OCBOCHHS Kypca HH(OpPMATHKH, M OBJAJICHHUE
HaBbIKAMU JIElyKTUBHBIX paccyxkaeHuid. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copnepxanne (QyHKIMOHAIBHO-TPa(QUYECKON JMHUM HAIeNeHO Ha MOJy4YeHHEe OOydarolIMMUCS
3HaHUN O (QYHKIUAX KaK BOKHEHUIIEW MaTeMaTHYEeCKOW MOJENH JUIsl ONMHCAHUS W WCCIECIOBAHUS
pa3Ho0Opa3HBIX MPOLIECCOB U SIBICHUH B MpHpojie U oduiecTBe. M3yueHne marepuana criocoOCTByeT
pPa3BUTHIO Y OOYyYarOIIMXCS YMEHHUS WCIIONB30BaTh pPaziIMYHBIC BHIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTHUKUd — CIJIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (opMupoBaHue
IPEJCTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LUBWIN3ALUHN U KYJIbTYPBHI.

CornacHo y4yeOHOMYy IutaHy B 7-9 Kiaccax u3y4aercss yueOHbIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CJICAYIOIINE OCHOBHBIE pa3fielibl coaepxanus: «Hucaa u BelYUCIeHUs», «Anredpanueckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUU.



Ha n3yuenune yaeOHOrO Kypca «Anredbpa» orBoautcs 408 yacos: B 7 kiacce — 136 yacoB (4 Jaca B
HeJneno), B 8 kiacce — 136 gacoB (4 daca B Hefento), B 9 kimacce — 136 yacoB (4 yaca B HEJIEINIO).

COAEPXAHUE YUEBHOI'O KYPCA "AJI'EGPA"

7 KJIACC

Yucia 1 BBIYUCIEHUSA

PanuonansHBIC UKCa.

JpoOu OOBIKHOBEHHBIC W JECATHYHBIC, MEPEX0] OT OAHOW (POpMBI 3amucu ApoOel K Apyroi.
HOHHTI/IC paI_II/IOHaJILHOI‘O 4qucia, 3allucChb, CpaBHeHI/Ie, ynop;mormBaHMe paLII/IOHaJIbHBIX YUCCII.
Apudmerndeckue ACHCTBUS ¢ palliOHATBLHBIMH YKCIIaMU. Pelienne 3a1a4 u3 peanbHOW MPAaKTUKA Ha
9acTH, Ha IPOOH.

Cremnenb ¢ HaTypalbHBIM IOKa3aTeleM: OIpeaelieHUe, MpeoOpa3oBaHUe BBHIPAKEHUN HAa OCHOBE
OTIpeIeNIeHUs, 3aUCh OONBIINX Yrcen. [IporeHTsI, 3armuch MPOLEHTOB B BUE IpoOU U APpOOH B BUC
MPOLEHTOB. Tpu OCHOBHBIC 3a7]a4 Ha MIPOIEHTHI, PEIICHUE 3a/1a4 U3 PEabHON MPAKTUKH.

HpI/IMeHeHI/Ie HpI/ISHaKOB JACIIMMOCTH, pa3JIO)KeHI/I€ Ha MHOXXUTCINU HaTypaJII)HI)IX YUCCII. PeaJII)HI)IG
3aBUCHMOCTH, B TOM YHMCJIE TIpsiMasi ¥ oOpaTHasi IPOIOPIIMOHAIBHOCTH.

AnredOpanyeckue BbIpaKeHU s

IlepemeHHBIE, YHCIOBOE 3HAYEHHWE BBIPAXKEHUS C IMEPEMEHHOW. JlomycTUMblE 3HA4YeHUs
nepeMeHHbIX. [IpeacTaBneHye 3aBUCUMOCTH MEX/y BeJIMUMHAMU B BUjAe GopMyibl. Beruucienus no
¢dopmynam. [Ipeobpa3oBaHne OyKBEHHBIX BbIpa)KEHUM, TOKIECTBEHHO PaBHbIE BbIPAKEHUS, ITpaBUIIa
npeoOpa3oBaHusl CyMM M IPOU3BEACHUHM, MpPaBUIa PACKPHITHS CKOOOK W TNPHUBENEHUS MOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENIEHN C HATYPaJIbHBIM I10Ka3aTeJIEM.

Opnouwnenbl u MHorowieHbl. CteneHb MHorowieHa. CloxkeHHe, BBIYUTAHHE, YMHOXKEHHUE
MHOrouwieHOB. DOpMyibl COKPAIEHHOIO YMHOXKEHUA: KBaJgpaT CyYMMbl M KBaJgpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHe, KOpEHb ypaBHEHHS, IpaBWia NpeoOpa3oBaHUs YpaBHEHHS, PaBHOCHUIBLHOCTh
ypaBHEHUH. JIMHEHOE ypaBHEHUE C OJHOM MEPEMEHHOW, YHMCIIO KOPHEH JIMHEHHOIO YpaBHEHHS,
penieHnue JUHEHHBIX ypaBHeHMM. (CocTaBleHHWE YpaBHEHHM IO YCIOBUIO 3anadu. PemieHne
TEKCTOBBIX 3a7a4 C IOMOIIBIO YpaBHEHUMU. J/IMHENHHOE ypaBHEHHE C ABYMs MEPEMEHHBIMU U €r0
rpaduk. Cuctema IByX JIMHEWHBIX YpaBHEHUH ¢ IBYMs IEpeMEHHbIMH. Pellienue cuctem ypaBHEHUN
croco0oM noJcTaHOBKH. [IprMepbl pereHust TEKCTOBBIX 3a/]1a4 € IIOMOIIbIO CUCTEM YPaBHEHUH.

Koopaunartel u rpadpuxku. ®yHkuumn

Koopaunara Toukn Ha npsimoi. YUucnoBble NMpoMexyTKu. PaccrosstHue Mexay IByMs TOYKaMU
KoopAnHATHOH nipsiMoid. [TpsiMoyromnbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAMHATA
TOYKM Ha KOOpJMHATHOW mIockocTH. IIpumepsl rpadukoB, 3anaHHbIX ¢Gopmynamu. YreHue
rpadukoB peanbHbIX 3aBUcUMOcTel. [lonsatue dynkuuu. I'paduk dynkiuu. CpoiicTBa (yHKIUI.
JIuneitnas ¢ynkuusa, e€ rpaduk. I'padux ¢dynkumum y= Ixl. I'paduueckoe perieHue TMHEHHBIX
YPaBHEHU U CUCTEM JIMHEUHBIX YPABHEHHIA.



8 KVIACC

Yuciia 1 BLIYUCJIECHUA

KBanparnblit kopeHb u3 uucna. [lonsitue 06 uppanroHanbHOM yuciie. JlecsaTuunble TpuOInKeHus
uppanroHanbHbIX yncen. CBoiicTBa apupMeTHYECKMX KBAJpPAaTHBIX KOPHEH W HMX NPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIC YHCTIA.

Aﬂreﬁpanqecmle BbIPAKCHU S

KBanpaTHbIil TpEXUIICH; pa3iioKEeHHE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.
Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apodu. CiokeHue, BBIYMTAHUE,
YMHOKEHHE, JeIeHHE ajireOpandeckux aApo0eii. PaiyonanbHble BEIpaKEHHs H UX IPeoOpa3oBaHue.

YPaBHeHI/Iﬂ N HEPABCHCTBaA

KBaapatHoe ypaBHeHHME, ¢opMyrna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHH, CBOAAIIMXCS K JIMHEHHBIM M KBajpaTHbIM. I[lpocreiimme apoOHO-palioHaIbHBIC
ypaBHEHUSI.

I'padmueckas nHTEpIpETALlsl YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEM JINHEWHBIX ypaBHEHUN
C JIByMs MepeMeHHbIMHU. llpumepbl pemieHuss CHUCTeM HEJIMHEMHBIX YpaBHEHUHM C JABYMs
IIEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 33724 aNredpandeckum crocoOom.

Uucnosple HepaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OQHOM mEepeMeHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM nepeMeHHOW. CHUCTEMbl JIMHEWHBIX HEPABEHCTB C
OJIHOW NIEPEMEHHOIA.

DOYyHKIUH

[Tonstue dpynxuu. OOnacTh onpeaeaeHus 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. CrnocoObl 3a1aHus
GyHKIU.

I'papux ¢ynkuuu. YreHue cBoilcTB pyHKuuu no e€ rpaduxy. I[Ipumepsl rpadukoB (yHKIMIM,
OTpPaXKAIOIINX PeaTbHbIE MPOIECCHI.

@OyHKIUY, OMUCHIBAIONIUE MPSAMYI0 U 00paTHYIO MPONOPLUOHATIBHBIE 3aBUCUMOCTH, UX IpadUKH.
Oyrxmpn Yy = X2,y = X3, y=Vx, y= Ixl.

['paduueckoe perieHrne ypaBHEHUH U CUCTEM ypaBHEHHUH.

9 KJIACC

Yucaa 1 BEIYMCJIEHUA

PanmonaneHbpie uncna, UppaMoHATIbHBIE YKCIa, KOHEUYHbIE U OSCKOHEYHBIE JCCATUYHBIC APOOH.
MHOeCTBO JICWCTBUTEIBHBIX YHUCEN; ACHCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIE JIECATHYHBIE IPOOH.
B3anmMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JICCTBUTENBHBIX YHCET U KOOPAMHATHOM
IIPSIMOM.

CpaBHEHHE TEUCTBUTENBHBIX YHCEII, apU(PMETHUECKHUE TEHCTBUSI C IEHCTBUTEIILHBIMU YMCIIAMH.

W3mepenusi, mpuOInuKeHHsI, OTICHKH.

Pa3mepsl 00bEKTOB OKPYXKAIOMIEro MUPA, JNTUTEILHOCTh TIPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmk€HHOE 3HAUYCHUE BEIUYUHBI, TOYHOCTh Npubmmkenus. Okpyrienue uncen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYUCICHUH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHUS C OJTHOW MEPEMEHHOM.

JIuneitHoe ypaBHeHMe. Penienne ypaBHEHHH, CBOAAIMXCA K JUHEHHBIM. KBagpaTHOoe ypaBHEHHE.
Pemienue ypaBHeHuid, cBOASAIIMXCA K KBaapaTHbIM. bukBagpaTtHoe ypaBHeHue. [Ipumeps pemenus
ypaBHEHMI TpeTbell W 4YeTBEPTOM CTeNeHed pas3lioKeHHeM Ha MHOXHWTENW. Pemenue apoOHO-
palMoOHANbHBIX YpaBHEHUN. PellieHre TEeKCTOBBIX 3a/1a4 aareOpandyecKuM METOI0M.

CucreMbl ypaBHEHHH.



YpaBHeHHE C AByMs TIEPEMEHHBIMH M €ro rpaduk. Pemenne cuctem AByX TUHEHHBIX YpaBHEHUN €
JBYMsI IEPEMEHHBIMU. Pelienne cucteM ByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTaIys CHCTEMbI YpaBHEHHH ¢ ABYMS [IE€PEMEHHBIMHU.

Pemienmne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoooM.

HepaBencrtpa

YucnoBble HEPABEHCTBA M MX CBOWCTBA. PellleHUE JIMHEMHBIX HEPABEHCTB C OJIHOW IEPEMEHHOM.
Pemienue cucrem JMHEHHBIX HEPABEHCTB C OJIHOM IepeMeHHOH. KBaapaTHble HEpaBEHCTBA.
I'padmueckas mHTEpIIpETAIlMS HEPABCHCTB U CUCTEM HEPABEHCTB C JBYMSI IICPEMEHHBIMHU.

DOYyHKIUT

KBanparnunas ¢yHkius, e€ rpaduk u coiictBa. [lapabona, KOOpAUHATH BEPUIMHBI apadOIIbI,
0Ch CHMMETpPHUH TIapadOJIbI.
I'paduku pyskmmit: y = kx, y = kx + b, y=k/x. V=x, y=x*. y = | x | u ux cBoiicrsa.

YucioBbie mocj1e10BaTeJIbHOCTH

Omnpenenenue U cocoObl 3aJaHNs YUCIIOBBIX TI0CIE10BATEILHOCTEM.

[TonsiThe YMCIIOBOM  IOCIIENOBATEIBHOCTU. 3aJaHUE II0CIEI0BATEIBHOCTH  PEKYPPEHTHON
dbopmyIoit u popmysoi N-ro wieHa.

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu.

Apudmernueckas U reomerpuueckas nporpeccud. Popmynbl N-ro wieHa apudMeTHUecKol u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTPECCHil TOUKaMU Ha KOOPAMHATHON

MIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIUAIbHBIM POCT. CrnoxHbIe IIPOUCHTHI.

IVNTAHUPYEMBIE ObPA30OBATEJIBHBIE PE3YJIBTATEI

OcBoeHue y‘{€6HOFO Kypca «Anre6pa» JOJIDKHO obecneunBaTh AOCTHIKCHUC HA YPOBHC OCHOBHOI'O
O6HIGFO O6p2130BaHI/I$I CICAYIOIIUX JIMYHOCTHBIX, MCTaIIPEAMCTHBIX n MPpEAMCETHBIX
O6p830BaTeJ'ILHHX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOSHHS MPOTpaMMbl y4eOHOTO Kypca «ANredpay XapaKTepu3yrTCs:

IHaTpuoTHYeckoe BOCIMTAHME:

MPOSIBIICHUEM HMHTEPECA K IMPOLUIOMY M HACTOSAIIEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSM POCCHUIUCKMX MATEMaTUKOB M POCCUIMCKON MaTEMATHYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIONHEHUIO OOS3aHHOCTEH TpakJaHWHA ¥ pealu3allid ero Ipas,
MPEACTABICHUEM O MAaTEeMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPa)KAaHCKOTO oO0IIecTBa (BBIOOPBI, OMPOCHI W TMp.); TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTIKEHUW HAyKH, OCO3HAHHUEM
BO)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTH YYEHOTO.

TpynoBoe BocnnuTaHme:

YCTaHOBKOM Ha aKTMBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3aJa4 MaTEMaTHUYECKON
HaIpaBJIEHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMaTH4YeCKOro oOpa3oBaHHS Ha NPOTSHKCHUHM BCe
KU3HU JJIs yCIIENTHON TPO(heCCHOHATLHOM e TEILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMECHHIA,



OCO3HAaHHBIM BEIOOPOM M TTOCTPOEHUEM MHIUBUAYATHHOW TPACKTOPHUU 00pa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTnYECKOe BOCIUTAHME:!

CIIOCOOHOCTBIO K AMOIIMOHAIbBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUu’, PacCyKICHUI; YMEHHUIO BUJIETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B HICKYCCTRBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:

OPHUEHTAIMEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKa, IIPUPOJIBI i OOIIECTBA, IOHUMAHHUEM MATeMAaTUYCCKOW HAYKH
Kak cdepbl 4YeIOBEYECKOW ACATEIHHOCTH, JTAloB €€ pPa3BUTHUS W 3HAYUMOCTH ISl Pa3BUTHSA
LIUBHIIM3AIUH;

OBJIQJICHHEM SI3BIKOM MaTeMaTUKU U MaTEMaTHYECKON KYJIbTYypOH KaK CpeCTBOM ITO3HAHMS MHUDA;

OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH HCCIIEIOBATEIBCKON JEATEIHLHOCTH.

du3nyeckoe BocnUTaHue, (opMHpoBaHHEe KYJIbTYPbI 3/10POBbSi U 3MOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO TPUMEHSATH MaTeMaTHYECKHE 3HAHUS B HHTEpPECax CBOETO 3J0POBbS, BEACHHS
310pOoBOro o0Opasa KU3HM (370pOBOE MUTaHHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynspHasi puznuecKas akTUBHOCTH);

c(hOpMUPOBAHHOCTHIO HaBbIKa peQIICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMMUOKY U TaKOTo e
rpaBa JApyroro 4ejoBeKa.

IK0JI0THYECKOe BOCIUTAHHE:

OpUEHTAIlMe Ha TPUMEHEHUE MATeMaTHYeCKUX 3HAHWW I pelmIeHHs 3amad B 00JIacTh
COXPAHHOCTH OKpYXKalollell cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKM MX BO3MOXKHBIX
IIOCJIEICTBUM I OKPY’KAFOIIEH Cpebl;

OCO3HaHHEM TTI00aJIBLHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U IMyTel UX pPelleHus.

JIn4HOCTHBIE Pe3yJIbTAThI, 00eceYnBaIOIIHe AJANTAIHI0 00y4aI0Ierocsi K M3MeHAI UM S
YCJIOBHSIM COIMAJIbHON M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, OBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO I€ATEIbHOCTh, B TOM YHCII€ YMEHUE YUYUTHCS Y APYTUX
Jrofiei, MpruoOpeTaTh B COBMECTHOM /1€ TEIbHOCTH HOBbIE 3HAHMS, HABBIKA M KOMIIETEHIIUH U3
OTbITA JIPYTHX;

HE00XO0/IMMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (popMynupoBaTh UIEH, TOHATHS,
TUNO0TE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh J1€(UIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATE CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE PELICHUS U IEHCTBHS,
(GbopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDHI

MertamnpeaMeTHbIC Pe3yIbTaThl OCBOCHHS ITPOrPaAMMBbI YUeOHOTO Kypca «AJreOpa» XapakTepu3yrTCs

OBIIQ/ICHUEM VHUBEPCATbHBIMU NO3HABAMEIbHBIMU OCLICNEUIMU,

VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OeliCEUAMU u
VHUBEPCANbHbIMU PEYIAMUBHBIMU OCICTNEUIMU.

1) Vhusepcanrvhvle noznasamenvhuuie oelicmsusi  obecneyusaiom — opmuposanue  6a308bIX
KOCHUMUBHBIX NPOYECco8 00yYaouuxcs (0c60eHue Memooo8 NO3ZHAHUSL OKPYICAIOue20 Mupa,
npUMeHeHUe 102UYECKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckune 1eMCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN MATEMaTHYECKUX O0OBEKTOB, MOHATHIH,
OTHOILEHUH MEXy HOHATUAMU; (POPMYIUpPOBATh ONPEAEICHUS IOHATHIH; yCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH, OCHOBAHUS JJIsi 000OILEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (HOPMYITUPOBATh U PEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;



BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax, JaHHbIX,
HaOJIOICHUAX U YTBEPKACHUSX; MIPeUlarath KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

ACJIaTh BBIBOABI C UCIIOJIb30BAHNWEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U HMHAYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKAEHUH (IIPSAIMBIE U OT IPOTUBHOIO),
MPOBOJAUTH CAMOCTOSITEILHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTEMaTHUECKHUX (DaKTOB, BBICTPAUBATh
apryMEeHTaLHIO0, TPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyX/IeHus;

BEIOHpaTh crIOco0 penieHus y4eOHOM 3a/1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHMS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKHe JelCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKII HHCTPYMEHT IMO3HAHUS, (DOPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIINE IIPOTUBOPEUNE, TPOOIJIEMY, CAMOCTOSTEILHO YCTAaHABIMBATH HCKOMOE U
JTaHHOE, (POPMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHCE,

MIPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
WCCJICIOBAHKE 10 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTYy COOOI;

CaMOCTOSITEIILHO (JOPMYITUPOBATH 000OIIEHUS ¥ BBIBOJIBI TI0 PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, UCCIICZIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH TOIYUYECHHBIX PE3YJIHTATOB, BEIBOJOB U
000011IEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, @ TAK)KE BBIJIBUTaTh MPEIIOI0KEHHUSA O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTH HHPOPMAITNH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3aJ1a4H;

BBIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3IUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

BBIOUpaTh GopMy MpecTaBICHHS HHPOPMAINH U WILTIOCTPUPOBATH pelIaeMble 3a7aui CXeMaMu,
JIuarpaMMamu, HHOU rpaduKoi U uX KOMOMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTETIEM WU
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) Vuueepcanvivie KOMMYHUKAMUGHBLE OCLICMBUS obecneuusaiom cghopmuposanHocmo
COYUANBLHBIX HABLIKOB 00YUAOUWUXCAL.
Oo01menue:

BOCIPUHUMATh U (OPMYIUPOBAThH CYXICHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH OOLEHUS;
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/ly PELICHHMs 3a/1a4ul, KOMMEHTHUPOBATh MOJyYEHHBIA PE3yJIbTaT;

B X0/ 00CYX/IeHU 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOll TeMbI, MPoOIeMbl, perraeMon
3a/1a4M, BHICKA3bIBAaTh UJIEH, HALICJICHHBIE HA TIOUCK PEIICHNUS; COMIOCTaBIISATh CBOU CYXACHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB AMAJIora, OOHApy>KMBATh Pa3IMuUe U CXOJICTBO MO3ULIUN; B
KOPPEeKTHOH (popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 33a]Ja4H, SKCIIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (hopMaT BBICTYIJICHUS C YUETOM 3a]a4 MPE3CHTAIlMH U OCOOCHHOCTEH
ayJIUTOPHUHU.

CoTpyaHunyecTBo:



MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUAYaIbHON paOOTHI IPU PEIICHUN
y4eOHBIX MAaTEeMaTHUCCKUX 3a/1a4;

NPUHUMATH 11€JIb COBMECTHOH IeATEILHOCTH, TUTAHUPOBATh OPTraHU3aIUI0 COBMECTHOH paboTHI,
pacmpenensTh BUIbI paboT, TOrOBaprUBaThCs, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl; 06001aTh
MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIOBKIX (hopMax paOboThI (00CykIeHUsI, 0OOMEH MHCHHUSIMH, MO3TOBBIC IITYPMBI
 1p.);

BBIMOJIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOM JCHCTBHUS C IPYTUMH YICHAMH KOMaHIbI,
OILICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIHIA IPOIYKT IO KPUTEPHUIM, C(HOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezyriamuensie oelicmeusi  obecneyusaiom — (OPMUpPOSAHUe  CMBLCILOBbIX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, AJITOPUTM PEUICHHUs 3aauu (UM €ro 4acTh), BEIOUPATh CIOCO0
pelieHrs ¢ y4€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIeCca U Pe3yJIbTaTa PelieHHs
MaTeMaTHYeCKOM 3aa49Hu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh PU PEIICHUH 33]]a4l, BHOCUTh KOPPEKTHUBBI
B JICATEIIbHOCTh HA OCHOBE HOBBIX 0OCTOSTENIHCTB, HAalJICHHEIX OIIHOOK, BEISIBICHHBIX
TPYIHOCTEH;

OIICHUBAThb COOTBETCTBUE PE3YJIbTATA JIEATEILHOCTH ITOCTABICHHOM LIETU U YCIOBUSAM, OOBICHITH
MPUYMHBI JOCTHKEHUS WU HETOCTHKEHHUS 1IEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VIJIBTATHBI

OcBoenne yueOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHHsS TOJKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

7 KJIACC

Yucjaa 1 BLIYMCJIEHUSA

HaxonuTe 3Ha4YeHMs] YMCIIOBBIX BBIPAXXEHHUI; MPUMEHATh Pa3HOOOpa3HbIE CIOCOObI U MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

[lepexonuTh OT oAHON (OPMBI 3aIIUCH YUCEN K APYroi (mpeodpa3oBbIBATh ACCATUYHYIO JIpOObL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINONMHATP TOPUKHUIKY W OLEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY 3HAYEHUH YHCIIOBBIX
BBIPAKCHUM.

BbInonmHATE AeHCcTBUS CO CTENEHSIMU C HATypajIbHBIMU MTOKA3aTEISIMH.

[TpyuMeHsTh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPAJIbHBIX YHCEIL.

Pemarh  mpakTHKO-OPMEHTHUPOBAHHBIE  3aJauyM, CBSI3aHHbIE C  OTHOLIEHHWEM  BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; UHTEPIPETUPOBATh PE3YyIbTaThl PEIICHUS 3ajad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp30BaTe anreOpandecKyl0 TEPMUHOJOTHIO M CHMBOJHKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUA y4eOHOro MaTepuaa.
Haxonute 3HaueHns1 OyKBEHHBIX BBIPAKCHUH MPH 331aHHBIX 3HAUYCHUAX EPEMEHHBIX.



BeimonHATe  mpeoOpa3oBaHMs LENOTO BBIPAKEGHUS B MHOTOWICH NPUBEICHHEM IOJIOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBIMONMHATE yMHOXEHHE OJHOWIEHA Ha MHOTOWICH M MHOTOWICHAa Ha MHOTOWIEH, NPUMEHSITH
(bopMyJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa3ioKeHHE MHOTOYJICHOB Ha MHOMKHUTEIHM C IOMOIIBIO BBIHECEHHUS 33 CKOOKH
00I1IEro MHOKUTEJIS, TPYIITUPOBKH CIIAraeMbIX, TPUMEHEHUs (POPMYII COKPALIEHHOTO YMHOKEHHSL.

[IpumensaTs mpeoOpa3oBaHMs MHOTOWICHOB JUIS PELICHUS DPa3IMYHBIX 33734 M3 MaTeMaTHKH,
CMEXKHBIX MPEIMETOB, 3 PEATbHON MPAKTHKH.

Hcronp30BaTh CBOWMCTBA CTENEHEW C HATYpalIbHBIMH IIOKa3aTeJsIMH Ul IpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pewiate siHElHBIE YPaBHEHHSI ¢ OAHOU IIEPEMEHHON, IIPUMEHSIS IIPABUIIA IIEPEX01a OT HCXOAHOTO
YPaBHEHHUs K paBHOCWJIBHOMY eMy. I[IpoBepsTh, SBISIETCA 1M YMCIIO KOPHEM yPaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupars mpuMepbl Map YHUCEN, SIBISAIOLUIMXCS PEHICEHHEM JMHEWHOro YpaBHEHMsS C ABYMS
IIEPEMEHHBIMHU.

Crpouth B KOOPJAMHATHOM IUIOCKOCTH Tpa(UK JIMHEHHOrO ypaBHEHHs C JIBYMs IEPEMEHHBIMU;
HOJIB3YSICh T'paMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YPaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCJIE TPpaUICCKH.

CocTaBiATh U pelmarb JMHEHMHOE ypaBHEHUE WIH CUCTEMY JMHEMHBIX YPaBHEHUH IO YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4EHHBIN pe3yibTar.

Koopaunartel u rpaduxku. ®yHkuumn

N300paxaTh Ha KOOPJAUHATHON PSIMON TOUYKH, COOTBETCTBYIOILIME 3aJaHHBIM KOOPAUHATAM, JIYUH,
OTpPE3KH, HHTEPBAJIbI; 3@ MUCHIBATh YMUCIIOBBIE IIPOMEXKYTKU Ha alnreOpanyecKkoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKM IO 33aJaHHBIM KO OpJMHATaM; CTPOUTH TpauKu
TUHEeUHBIX QyHKIUi. CTpouTs rpaduk GpyHkuuun y = | x I.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMH H3BECTHBIE 3aBHUCHMOCTH MEXAY BEIMYMHAMH: CKOPOCTb,
BpeMsl, PaCCTOSHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTEIBHOCTD, BPEMsl, 00bEM pabOTHI.

Haxoauth 3HaueHre GyHKIUMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cmoco® TMpencTaBIeHUs M aHaidu3a HH(OpMAIMM; W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB PEATIbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yucaa v BLIYUCIEHUS

[IpuMeHsTh TOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS; HAXOIUTh KBaJpaTHBIE KOpPHH,
WCTIONIB3YSl TIPH  HEOOXOJUMOCTH  KaJbKYJIATOp; BBHIMOIHATH NPeoOpa3oBaHMs  BBIPAKEHUH,
COJIep>KaIInX KBaJIpaTHbIE KOPHU, UCTIONB3Yys CBOMCTBA KOPHEH.

Hcnonmp30BaTh 3amucu OOJIBIIUX W MaJIBIX YHCET C TIOMOIIBIO JIECATUYHBIX JAPOOCH W cTereHei
yucaa 10.

AJiredpanyeckue BbIpaKeHUs

[TprMeHSTh MOHSATHE CTETEHU C IENBIM MOKa3aTelleM, BBIMOIHITH MpeoOpa3oBaHus BBIPAKECHUI,
COJIEPIKAIIMX CTETIEHU C LEJIBIM [TOKAa3aTeJIeM.

BoINONHATE TOXIECTBEHHBIE MPEOOPa30BAHMS PAMOHAIBHBIX BBIPAKEHUH HA OCHOBE IPaBUII
JEHCTBUM HAJl MHOTOWICHAMH M aliTeOpandecKUMH IPoOSMHU.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[IpumensaTy mpeoOpa3oBaHUsT BBIPAKECHHM JUIsI PEIICHHS pPa3IWYHBIX 3a7ad M3 MaTEeMaTHKH,
CMEKHBIX MTPEAMETOB, U3 PEATBHOM MTPAKTUKH.

YpaBHeHHsI ¥ HEPaBEHCTBA



Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS W pallMOHaJbHbIE YpaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IEPEMEHHBIMU.

[IpoBoauTh mpOCTEHIINE WCCIACAOBAHUS YPAaBHEHWM W CHUCTEM YpPaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM TpaUuecKuX IMpeJCTaBleHU (yCTaHABIUBATh, UMEET JM YpaBHEHHE WM CHUCTEMa
YpaBHEHUI pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U Tp.).

[Tepexoauth OT CIOBECHON (OPMYIHMPOBKH 3a/aud K €€ anreOpanyeckoid MOJIENU C TOMOIIBIO
COCTaBJICHHUS YPaBHEHMSI WJIM CHUCTEMbl YypaBHEHUIl, WHTEPIPETHPOBaTbH B COOTBETCTBUHU C
KOHTEKCTOM 33J1a4U [OJy4YECHHBIN pe3yJbTaT.

[IpuMeHsTh CBOWCTBAa YHCIIOBBIX HEPABEHCTB /JIsi CPaBHEHMsI, OLEHKU; pellaTh JIUHEHHbIE
HEPaBEHCTBA C OJIHOM MEPEeMEHHON M MX CHCTEMBI; JaBaTh rpaUUECKyI0 MILUTFOCTPALIUI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUMH

[ToHumaTh M HCHONB30BaTh (DYHKIMOHAIBHBIE IMOHATUS U S3bIK (TEPMHHBI, CHMBOJIUYECKUE
0003HAYCHH); ONpPEICNATh 3HaYeHHE (QYHKIUHU IO 3HAYCHUIO apryMEHTa; ONpPEIelsiTh CBOMCTBA
¢byHKIUY M0 e€ rpaduKy.

Crpouts rpadukn saeMeHTapHBIX (yHKmmA Bumay = K/X,y=x2,y= X3, y=\x, y= Ixl;
OIHCBIBATh CBOMCTBA YUCIOBOW (YHKLUU MO €€ rpaduKy.

9 KJIACC

Yucaa v BLIYUCIEHUS

CpaBHI/IBaTB U YIIOpAJ0YNBATh PALITUOHAJIBHBIC U UPPAlUOHAJIbHBIC YHUCJIA.

BremonaHaTh apI/I(l)MeTI/I‘-IGCKI/IC IlefICTBHSI C paluoOHaJIbHBIMKU YHUCIaMHU, COY€Tasd YCTHBIC U
IIMCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCIICHUA C HPpAllMOHAJIbHBIMH YHCIIAMU.

HaXO[[I/ITI) 3HAYCHMUS CTCICHEH C OCJIBbIMH IIOKa3aTCJIIMU U KOpHCfI; BBIYUCIIATE 3HAYCHUSA
YHCJIOBBIX BBIpa)I(eHHﬁ.

Oprl"J'[f[TB I[CI\/IICTBI/ITGHI)HI)IC 4ucia, BBIIOJHATE HNPUKHUIAKY pPE3yJibTaTa BBIqHCﬂeHHﬁ, OLICHKY
YHCJIOBBIX BBIpa)I(eHHﬁ.

YPaBHeHI/Iﬂ U HEPAaBEHCTBa

Pemate nuHelHBIE M KBaJpaTHBIC YpaBHEHUS, YpPaBHEHUs, CBOJAIIMECS K HUM, MpocTeHIne
IpOOHO-pallMOHAJIbHBIE YPABHEHMUS.

Pemate cucremMbl ABYX JIMHEHHBIX ypaBHEHHMH C JBYMS TEPEMEHHbBIMH U CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SABJISIETCS JIMHEUHBIM.

Pemate TekcTOBBIE 33jaul aIreOpanuyecKuM CrocoOOM C MOMOIIBIO COCTaBIEHUS YPAaBHEHMS WIIN
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYyMs IIEPECMCHHBIMU.

[TpoBoauTh mpocTeililine HccaeloBaHUA YPaBHEHHH M CHCTEM YpaBHEHHH, B TOM YHCIE C
MIPUMEHEHUEM TrpaduuecKkux MNpeacTaBleHUN (yCcTaHABIMBaTh, UMEET JHM YpPaBHEHHE WU CHUCTEMa
YpaBHEHMH pElLIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHEHHBIE HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA; N300pakaTh PEIlICHHE HEPABEHCTB Ha
YHCIIOBOM MPSIMOH, 3alKUCHIBAThH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemartr cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHUCTEMbI HCPABCHCTB, BKIIIOYAIOIIHNE KBaApPaTHOC
HEpaBEHCTBO; M300pa)kaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB Ha YMCJIOBOH NpsAMOMN, 3amUCHIBAThH
peIIeHne ¢ TTOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PELICHUHU Pa3IMYHBIX 3a/1a4.

DOyHKIUHA

PacrioznaBate (yHKIMM W3Y4eHHBIX BHIOB. [loKka3biBaTh CXEMaTHYECKH pACIIOJIIOKCHHE Ha
KOOPJMHATHOH IJIOCKOCTH TPaprKOB

dyrkmumii Buga: y = kx, y = kx + b, y = k/x, y=ax? + bx + cc, y = X3, y=\x, y = | x | B 3aBucumoctu
OT 3HAYeHHUI KO3 (HUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKITHH.

Ctpouts 1 n300pakaTb CXeMaTUYECKU TpadUKU KBaIPATHYHBIX



(GYHKIIMA, OMUCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIUH 10 UX Tpadukam.
PacriozHaBath KBajgpaTUdyHyl0 GQYHKIUIO 1O (Qopmyse, TPUBOIUTH MPUMEPHl KBAJAPATUUIHBIX
GbyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUH.

ApH(l)MeTH‘leCKaH H reoMeTpuiecrkas nporpeccuu

Pacnio3naBaTh apuMeTH4ecKyto U reOMEeTPUUECKYIO IPOrPECCUU MPHU Pa3HBIX CIIOco0axX 3a/1aHusl.

BbIMONHATE  BBIYMCICHUS C HCIONb30BaHMEM (opmyn N-ro  wieHa apuMeTHUecKo U
reOMETPHUUYECKOI MPOrpeccHii, CyMMbI MIEPBHIX N UJICHOB.

N300paxarh 4ieHbI OCIEI0BATEIHOCTH TOUKAaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCJIOBBIMU TIOCJIEIOBATEIILHOCTSIMH, B TOM YHCIE 3ajauyd M3
peasIbHOM JKU3HHU (C UCTOIb30BAaHUEM KAJIbKYIISTOPA, HU(POBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJacc

Ne HaumeHoBaHMe pa3ie/ioB KonuuyectBo yacos Hdara Buael fesitesbHOCTH Bunbl, popmbl | DiIeKTPOHHBIE

n/m | ¥ TeM NporpaMm HU3y4YeHHS KOHTPOJISI (uudposbie)
o0pa3oBaTeJibHbIE
pecypchl

BCEro

KOHTPOJIbHBIE
padoThI

NpaKkTHYecKne
padoThI

Paznen 1. Yucaa u Bpruucienus. Pannonajibubie yncia (moBTopeHue)

1.1

ParponanbsHbie YKcIa.
CpaBHeHue,
yIopsiIoOYMBaHKE U
apudMeTHICCKHE ACUCTBHUS
C palMOHAILHBIMU YUCIaMU.
Yucinoas npsiMasi, MOJyJ1b
qucIa

1

1.2

IIpoueHTsl, 3anuch
MIPOLIEHTOB B BUJIE ApOOU U
JIpoOu B BHIIE POLICHTOB

13

TpI/I OCHOBHBIC 3a/1a4i Ha
TIPOUECHTHI

14

Pemenne TekCTOBBIX 3a7a4
apupMeTHIECKUM CIIOCOO0M

CurcreMaTU3upoBaTh U 000Tamarh 3HaHUA 00
OOBIKHOBEHHBIX M JIECSITUIHBIX APOOSX.
CpaBHHBATH U YIOPSIIOYUBATH IpO0H,
npeoOpa3oBhIBasi pU HEOOXOTUMOCTH
JIECSITUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH,
B OECKOHEUHYIO NECATUIHYIO TPOOb.
ITpuMeHsSITh pa3HOOOpPa3HbIC CIIOCOOBI U
MpUEMBI BEIYUCIICHHUS 3HAYCHUH TPOOHBIX
BBIpAKEHUH, COJepIKAIIIX OOBIKHOBCHHBIC U
JIECSITHIHBIE IPOOH: 3aMEHATh IPU
HEOOXOIUMOCTH JECATUIHYIO IPOOb
OOBIKHOBEHHO! M OOBIKHOBCHHYIO
JIECSITUIHOM, IPUBOIUTH BBIPAKECHUE K
dbopme, Hanboree yIoOHOM 1Ist
BBIYUCIICHHH, TPE0OPa30BHIBATh IPOOHBIE
BBIPQKCHUS HA YMHOKCHHE U JICIICHUE

VYceTHbll onpoc,
MACbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

IIucpMeHHBIN
KOHTPOJIb,
MpaKTHYecKas
pabota

https://resh.edu.ru/

IInceMeHHBIH
KOHTPOJIb

https://resh.edu.ru/

YceTHbIN onpoc,
MMHCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/




1.5 | Pemenue 3ama4 u3 peanbHoit | 4 JIECATHYHBIX IpOOEH K AeHCTBUAM C HesbiMA | [TMCbMEHHBIN https://resh.edu.ru/
MPaKTUKH Ha YacTH, IpOOH, yuciaMy. PenraTe 3amaun Ha yacTH, KOHTPOJIB,
HPOLEHTHI, IPUMECHEHUE HPOLCHTHL, TPOITOPLUH, Ha HAXOXKACHHE HpaKTHYeCKast
OTHOIIEHHUH U TPOTIOPIIHA Ipoou (TIPOIIEHTa) OT BETMYUHBI ¥ BEJIHIMHBI | padoTa
IIPU PEIICHUY 3a]1ay. o e€ poou (MPOIEHTY), APOOH (TIPOLIEHTA),

PeasbHble 3aBHCHMOCTH; KOTOPBIN COCTABIISAET OIHA BEIMYMHA OT

peleHue 3a1a4 Ha npyroii. [IpuBomuTh, pa3dbuparts, OLICHUBATD

JBIKECHUE, padoTy, pas- JIUYHBIC PEIICHUs], 3aITUCH PEIICHHUIT

MOKYIIKH, HAJIOTH TEKCTOBBIX 3a7a4. MCob30BaTh TabIHIIBL,
CXEMBI, YePTEeXKH, IPYTHe CPEACTBA
NpECTaBICHHUS JAHHBIX IIPH PEICHUN
3ajaun. Pacro3HaBath U 0OBSCHATH,
OIMPAsICh Ha ONPENCIICHHS, IPIMO
NPONOPIHOHANILHBIC U 0OPaTHO
MMpoNnopUHUOHAIBHBIEC 3aBUCUMOCTU MEKIY
BCJIMYMHAMU; IPUBOAUTH MMIPUMEPDBI 3TUX
3aBUCHMOCTEH U3 pealbHOr0 MUpa, U3
JPYTUX yu4eOHBIX IpenmMeToB. Pemare
MIPAaKTUKO-OPUEHTUPOBAHHBIE 3a1a4YH, HA
NpUMEHEHUE IpOoOeii, MPOLCHTOB, NPSAMON 1
00paTHO! TIPOTIOPITHOHATEHOCTEH,
MpOnopUui

HUroro no paznery 11

Pa3gen 2. @yHKknMu: KOOPAUHATHI M rpadukn. PyHKIUH

2.1 | KoopauHara TOYKHM Ha 1
IPSIMOM
2.2 | YucnoBsie POMEKYTKH. 3

PaccrosHue Mexny nByms
TOYKaMU KOOPJUHATHON
IpsIMOit

W300paxaTh Ha KOOPJMHATHOW TPSIMOA
TOYKH, COOTBETCTBYIOIHE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI,
3aIMCHIBATh UX HA aNreOpanyeckoM si3bIKe.
OTMmeyaTth B KOOPJMHATHOH TIIOCKOCTH
TOYKH IO 33laHHBIM KOOPJUHATAM; CTPOHTh
rpaduK HECIIOKHBIX 3aBUCHUMOCTEI,
3aIaHHBIX YOPMYIaMH, B TOM YHCIE C

YceTHbIN onpoc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

IIncemenHbIi
KOHTPOJIb

https://resh.edu.ru/




2.3 | IlpsamoyronbHas cucTeMa 2 MIOMOIIBIO IIH(POBBIX JIAOOPATOPHIA. VYeruwiid onpoc | https://resh.edu.ru/
KoopAuHAT. AGciucca 1 [TpuMeHsATh, H3y4aTh IPEUMYILECTBA,
OpIMHATa TOYKA Ha HHTEPIPETHPOBATH IpadUIeCKUil CIIocoo
KOOPAWHATHOH IIOCKOCTH. IpeCTaBIeHNS M aHAJIN3a Pa3HOOOpa3HOi
[Mpumeps! rpadukos, JKU3HEHHOH MHpOopMariu. OCBauBaTh
3alaHHBIX (POPMyTaMU noHsTHe QYHKIMH, OBJaICBATh
(bYHKIIHOHATBHOW TEPMHHOIOTHEIH.
2.4 | Yrenue rpadukoB peaabHbX | 3 HaxouTh 06/1acTb onpe/e/ieHus u obnacts | 11AChMCHHBIA https://resh.edu.ru/
3aBUCHMOCTEH 3HaueHui GpyHkiuu. Mcnons3zoBats KOHTPOJIb
pa3nugHbIe crI0cOOBI 3a0anns (GyHKINH. _
2.5 | OyHKIHOHAIBHbIE 8 N . ITuchMeHHBI#H https://resh.edu.ru/
Hcnone3oBatk cBolcTBa HYHKIUH AJIs
3aBHCHMOCTH MEXIY . | KOHTpOIb,
aHaM3a rpaMKOB PeasibHBIX 3aBHCUMOCTEI
BenmuunHaMu. [ToHsATHE MpaKTHYECKAasI
(Hynmu GYHKINH, TPOMEKYTKH
¢bynkyun. OyHKIMA Kak pabora
3HAKOIIOCTOSHCTBA (DYHKIMHU, IPOMEKYTKU
MareMaTH4ecKasi MOJICIb
BO3pacTaHus U yObIBaHUS DYHKIIHH,
peapHOro mpomuecca.
HanOoJIbIIIce U HAUMEHbIIIEE 3HAUCHUSI
OGnacTb onpeneneHus 1
. 2 IST))
00nacTs 3HaYCHNHA (YHKIIHH.
CriocoOrb1 3amanus (HyHKIHH.
I'padux GyHKIIH
HUroro no paznery 17
Pasnen 3. Anre6pandeckue BbIpa:KeHUsI: BbIPAKEHHS C IlepeMeHHbIMH
3.1 | Boipakenue ¢ 3 Osnajnets anrebpandeckoii TepmuHoNorneit | [TnCbMEHHbIH https://resh.edu.ru/
MepeMeHHbIMHU. 3HAYCHIE ¥ CHMBOJIUKOH, IPUMEHSTD €€ B MPOIecce KOHTPOJIb,
BBIPa)XEHHUS C IEPEMEHHBIMH OCBOCHUs yueOHOro Marepuaia. Haxomuts HpaKTHYeCKast
3HAYEHUS BBIPOKCHUH C TIEPEMEHHBIMU IIpH | paboTa
3a/IaHHBIX 3HAYCHUX MEPEMEHHbIX;
3.2 | IlpexacrapneHue 4 BBITOJHSTH BHIMACICHHS 110 OpMyIaM, IuceMeHHbII https://resh.edu.ru/
3aBUCUMOCTH MCKIY JIOILyCTUMBIE 3HAYCHUI IEPEMEHHBIX KOHTPOJIb

BEJINYMHAMH B BHIIC
bopmyitsl. Beraucnenus no
dopmynam
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Pa3gen 4. YpaBHeHHsI M CHCTEMBbI YPABHEHHI: JTHHEHHbIe ypaBHEHUS

41 YpaBHeHHE ¢ OHOM 1
TIEpEMEHHOMN
4.2 | Kopenb ypaBHEeHHSI. 2

CaoiicTBa ypaBHEHUIl ¢
OZIHOH MEPEMEHHOM.
PaBHOCHIBHOCTB
YpaBHEHHUM. YpaBHEHHE KaK
MaTeMaTHU4EeCKask MOJEIb
peabHON CUTyaluu

4.3 | JluneitHOe ypaBHEHHE C 7 1
OHOH nepeMeHHoU. Yucno
KOpHEH JTMHEUHOT O
ypaBHeHus. Penienue
TEKCTOBBIX 3a71a4 C
IIOMOILBIO JTUHEUHBIX
ypaBHeHuUl. JInHeliHoe
YpaBHEHME, COAepIKallee
3HaK MOJyJIst

PewmaTs nmuHeitHOE ypaBHEHUE C OOHOU
MEPEMEHHOM, PUMEHSIA IPaBHiIa Epexoaa
OT MCXOHOTO YPaBHEHUS K PABHOCHIIBHOMY
emy Oonee npocroro Buza. [IposepsTs,
SIBIIICTCA JIM KOHKPETHOE YUCIIO KOPHEM
ypaBHeHUsL. OTpefessaTh YUCI0 KOpHEH
JUHENHHOro ypaBHeHus. Penats iuHelHOe
ypaBHEHHE, COAEpIKalliee 3HaK MOIYJIS.
CocTaBisTh U peuiaTtbh YpaBHCHUC I10
YCIIOBHIO 33J]a4l, UHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aa4H
MOJTYYCHHBIH pe3yabTaT

YcerHbll o1poc,
MNUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

IIuceMeHHEBIH
KOHTPOJIb,
MpaKTHIecKas
pabota

https://resh.edu.ru/

IIncepMeHHBIH
KOHTPOJIb

https://resh.edu.ru/
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Paspesn S. Yunciia 1 BIYHCJICHHUS: CTENIEHb C HATYPAJIbHbBIM II0Ka3aTesleM

5.1 | Crenens c HaTypaJIbHBIM 6 1
ToKazaTejeM u €€ CBOMCTBA.
3anuce 4ucia B IeCATUYHOM
MO3HUITMOHHON CUCTEME
CUHCIICHUS

[TpuBOANTE YHCIIOBBIE U OYKBEHHBIE
IIPUMEPHI CTEIICHU C HATYPAJIbHBIM
MoKa3zaTejieM, OOBACHSS 3HAUCHUS
OCHOBAaHUsA CTCIICHU U ITOKA3aTCJIA CTCIICHU,
HAXOJIMTh 3HAYEHHS CTeneHe Buia an (a —
M000¢e parMoHaIbHOE YUCIIO, N —

YceTHbIN onpoc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/




HaTypajlbHOE YUCII0). MaTeMaTHkKa. 7—9
kiacchl 33 [IoHUMAaTh CMBICIT 3aIiCH
OONBIINX YHCENT C HOMOLIBIO ACCATHYHBIX
npobeit u cTenereit uncna 10, IpUMEHATH UX
B peasIbHbIX CUTYalUsIX

Hroro no pazneny
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Pa3gen 6. Anredpanyeckue BbIPasKeHUsI: MHOTOYJIEHBI

6.1 | Onnounensl. OgHOWIEH 13 Osnaneth anredpanyeckoi TepmuHoNnorueit | Ycrabiii onpoc, | https://resh.edu.ru/
CTaHAAPTHOTO BUIA. ¥ CHMBOJINKOH, IPUMEHATH €€ B Iporecce MIUCHbMEHHBIN
CTelicHb OQHOWICHA. ocBOeHUs yueOHOro Marepuaia. [IpuBonuts KOHTPOJTB
O — OJJHOYJICH I MHOTOWICH K CTaHIAPTHOMY
BUny. OnpenensTh CTEIeHH OTHOYICHA U
CTaHNAPTHOTO BHA. MHOTOYIeHa. BEIMONHATE YMHOXKEHUE
CremneHb MHOTO4WICHA. OQHOYWIEHA HA MHOTOWICH. BHIMOIHATE
CroxeHue, BEIYUTAHHE, CITOXKEHHE, BRIYUTAHNC, YMHOKCHHE U
YMHOKCHHE U JICICHUE JiesieHre MHOTOWIeHOB. Haxoauts KopHH
MHOTOUIEHOB. MHOTOWIeHa. DOPMYITHPOBATH ONIPEACICHHE
TpeoGpasoBaHHe E0TO TOXJICCTBEHHO PaBHBIX BBIPAKCHHIA.
Hcrons30BaTh MpaBuia AJIs TOKa3aTeIbCTBA
BBIP)KCHHUS B MHOTOUJICH
TOXJIECTB. BBIMOJHATE TOXIECTBEHHBIC
6.2 | Kopau MHOTOUNICHA 3 HpeOOPA3OBAHIIs UIONO BIPAACHILS B ITuchMeHHBIH https://resh.edu.ru/
MHOTOYJICH NPUBEACHHEM HOT00HBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK. KOHTPOJIb,
OcyILEeCTBAATh Pa3I0KEHUE MHOIOWIEHOB Ha | HPAKTHIECKas
MHOKHTEJIH ITyTeM BbIHECEHHS 32 CKOOKH paboTta
00IIIero MHOXKHTEISI, METO/IOM TPYIIITUPOBKH.
6.3 | Toxnaectro. 7 [TpumeHATH MpeoOpa3soBaHUe MHOTOUJIEHOB [MTucbMeHHbBII https://resh.edu.ru/
TO%IeCTBEHHbBIE JUTSL PEIICHHUS PA3INYHbBIX 337139 U3 KOHTPOJIb
npeoGpazosamms MATEMATHKH, CMEKHBIX IPEMETOB, 13
pEaNBHOM PAKTUKA. 3HAKOMHUTHC C
anredpandecKux .
. HCTOPHEH Pa3BUTHSI MATEMATHKA
BBIPKCHHUI.
Jloka3zaTensCTBO TOXKIECTB
Hroro no pazneny 23




Pa3znen 7. Anreopanveckue BoIpaxkeHusi: (pOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS

7.1 | ®opmynbl COKpaIEHHOTO 8 Osnaners anredpandeckol TepMuHONIOTHel | YcrHblit onpoc, | https://resh.edu.ru/
YMHOMKEHHS: KBaJIpaT U CUMBOJIUKOH, IPUMEHSTH €€ B ITpoLiecce HCBMEHHBI
CYMMBI 1 KBAZPAT PA3HOCTH OCBOCHUS y4yeOHOTO MaTepraa. BEImomHATh KOHTPOITH
- TOXICCTBEHHBIE IIPEOOPa30BAHMUS LIEJIOTO

BBIPAKECHUS] B MHOTOWICH IIPUBEICHUEM
KBaJpaT CyMMBI HECKONBKHX MTOJTOOHBIX CITaraeMbIX, PACKPBITHEM CKOOOK,
BBIPDAXKCHHI, KyO CyMMBI 1 UCIIONIb30BaHUEM (POopMyIT COKpaIIEHHOTO
KyO pa3HOCTHU IBYX yMHOXeHUs. OCYIIECTBIATh pa3lioKeHUe
BBIPa)KEHUH, pa3HOCTh MHOTOWICHOB HA MHOXHTEIH ITyTEM
KBaJPaTOB IBYX BBIHECEHHS 32 CKOOKH O0IIET0 MHOKHTEIS,
BBIDAKCHHIH, POH3BEICHIE METOJI0M TPYNIHPOBKH, PUMCHEHI
PASHOCTH 1l CyMMBI JIBYX (OpMyJIBI COKPAIIEHHOTO YMHOXKEHHSI.

. [TpumeHnsaTh Ipeobpa3oBaHNe MHOTOYICHOB
BRIDAKCHIH, CyMMa 1 JUISL pEILICHNS Pa3JIMIHBIX 33/1a4 U3
pasHOCTh Ky0OB IBYX MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3
BBIPAKEHUH peanbHOM NPAaKTUKH. 3HAKOMUTHCA C

UCTOpHEH pa3BUTHS MAaTEMaTHKN

7.2 | Pasnokenue MHOro4IeHa HA | 6 ITuceMeHHBIH https://resh.edu.ru/
MHOXUTEIH. BerHecenne KOHTPOJIb,
00I11er0 MHOXKUTETS 32 MIPaKTHYECKas
CKOOKH. MeTton pabota
IPYIIHPOBKU

HUroro no paznery 14

Paznea 8. Unciia 1 BLIYHCJIEHHUSA: JeJIUMOCTD

8.1

JlemMMOCTh LIEIIBIX YHCE.
CBoliCTBa IEJIUMOCTH.
IIpocteie u cocraBHbIE
yucia. YETHRIC 1 HeUEéTHbIE
YHCIIa.

2

8.2

[Ipu3Haku genuMocTH Ha 2,
4,8,5,3,6,9, 10, 11.
IIpuzHaku genumMocTu

IIpuMeHsITh CBOMCTBA AEIUMOCTH.
ITpuBOANTH NPUMEPHI U PACIIO3HABATH
MPOCTHIE U COCTABHBIE YKCIIA, YETHBIE U
Heu€THbIe uncna. Jloka3bIBaTh U IPUMEHATh
MpU3HaKu genumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11, npu3HaKy JeIUMOCTH CyMMBI U
MPOU3BEACHUS LenbIX yncen. Haxonuts
HauOOJIBIINI OOIIMI AETUTEIb U
HaMMEHBIIIee 00Iee KpaTHOE JIBYX YHCEI.
Pemrate mpakTHKO-OpHEHTHPOBAHHBIC

VYceTHbli onpoc,
MMICHbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

IInceMeHHBIA
KOHTPOJIb,
MIpaKTHIeCKast

https://resh.edu.ru/




CYMMBI Y TIPOU3BEICHHS
LEJTBIX YHCEIl TIPH PEIICHIH
3ama4d. HanGonemmii oommin
JIETIUTENIb U HAUMCHBIIICE
o0Iiee KpaTHOE ABYX YHCEI.
B3aumHo mpocTeie yuca.
Anroputm EBkinaa

8.3 | Jenenwue ¢ ocTaTKOM. 4
CpaBHEHUS LIENIBIX YHCET 110
MOJIYJIIO HATyPaJbHOTO
quca

3a71a4M, UCIOJIB3Ysl HAMOOJIBIINI 00N
JIeINTeNb, HAUMEHb- 1lIee 001Iee KpaTHOe
IBYX drcel. Pacrio3HaBaTh B3aUMHO
npoctsie yncna. [IpuMensTs anroputm
EBxnuaa. ®opMynnpoBaTh ONpeIeneHus
JIETMMOCTH HAIIENO0, YHCETl, CPaBHUMBIX II0
JTAHHOMY MOAYJI0. BEIMoMHATE Nenenune ¢
OCTaTKOM

pabora

ITucpMeHHBIA
KOHTPOJIb

https://resh.edu.ru/
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Paznen 9. @®ynkuum: JuHeiinas GyHkuus

9.1 | Jluneiinas ¢pyHkiys, e€ 6 PacriosnaBats nuHelHy0 Gyukimo Y = kx + | Yerasrii onpoc, | https://resh.edu.ru/
CBOIiCTBA b, onmcrIBaTh €€ CBOMCTBA B 3aBUCUMOCTH OT | [ypcEMeHHbIH
3HAUCHUI KoaqzqmimeHTOB k u b. Crpouts KOHTPOITH
rpaduku TuHEHOM GyHKIMHU, QyHKIMK Y =
9.2 | I'paduk nuneiHo# 10 [X|, kycouno-3ananHoi pynKuMM. [MTucbMeHHbBIH https://resh.edu.ru/
Hcnone30BaTe HUPPOBBIE PECYPCHI ISt
¢byukun. ['paduk pyHKIMN . KOHTPOJIb,
4 HOCTPOCHHS rpauKoB QYHKLIUIA 1 H3Y4CHUS
y = [x|. Kycouno-sanannnie X cBOiicTB. [IpUBOAUTL IpUMepH! THHelHpIx | [TPAKTHECCKasd
2T 3aBUCHUMOCTEH B peabHbIX Mpolieccax u pabora
SIBICHHUSX.
HWroro no pasmery 16

Pazpnen 10. YpaBHeHusi U cUCTeMbl yPABHEHHUI: CHCTeMbl JUHEHHBIX YPaBHEeHU I

10.1 | YpaBHeHue ¢ AByMs 2
TIepeMEHHbIMA

10.2 | I'paduk auHEHHOTO 12
YpaBHEHHS C IBYMSI
nepeMeHHbIMU. CHCTEMBI

CTpouTh B KOOPAWHATHOM IIIOCKOCTH
rpaduK THHEHHOTO YPaBHEHHUS C IBYMS
MepEeMEHHBIMHI; TIOIB3YACh TPAQHKOM,
MIPUBONTH MIPUMEPHI PEIICHUS YPaBHEHUS.
HaxonuTs pemenue cucTeMsl AByX
JMHENHBIX YPAaBHEHUH C IBYyMs
nepeMeHHbIMU. COCTaBIIATh U pelaTh

VYcTHBlii onpoc,
MMUCbMEHHBIHN
KOHTPOJIb

https://resh.edu.ru/

IInceMeHHBIA
KOHTPOJIb,
MIpaKTHIeCcKast

https://resh.edu.ru/




JIMHEMHBIX YpaBHEHUH ¢
JBYMSI IEPEMEHHBIMU.
I'padmaeckmit MeTox
pelleHNs CUCTEMBI
JIMHEHHBIX YpaBHEHHH C
JBYMs IEpEMEHHBIMU.
Pemtenue cucteM nUHEHHBIX
YPaBHEHHUI C IByMs
MepEeMEHHBIMHI METOZIOM
MOJICTAHOBKU M METOIOM
cnoxenus. Cucrema aByx
JIMHENHBIX YpaBHEHUH ¢
JBYMS IEPEMEHHBIMU KaK
MOJIENb PeanbHONU CUTyallun

CUCTEMY JBYX JIMHEUHBIX YpPaBHEHUH MO
YCIIOBHIO 33J]a4l, UHTEPIPETUPOBATh B
COOTBETCTBHUH C KOHTEKCTOM 3a7a4H
[IOJIYYEHHBIN pe3ysIbTaT

pabora

Hroro no paszeny

14

Paspea 11 IloBTopeHue u 06061eHue

111

IToBTOpEHNE OCHOBHBIX
MOHATHH U METOJIOB Kypca 7
Kjacca, 000011eHe 3HaHUI

8

Br16upats, IpUMEHATh OLIEHUBATH CIIOCOOBI
CPaBHEHHUSI YKCET, BBIUUCIICHHH,
TOX/IECTBEHHBIX NTPe00pa30BaHH
anredpandecKnuX BBIPAKEHUH, pEIICHUS
YPaBHEHHH U CUCTEM ypaBHEHHH, 33 JaHUS
(hyHKIMI, aHaJT3a U TIOCTPOCHUS UX
rpadukos. Mcnosnabp3oBaTh GyHKIIMOHAIBHO-
rpaduyeckue npeACTaBICHUS ISl PeIeHUs
3aga4. OCyIEeCTBIATH CAMOKOHTPOIIb
BBIINIOJIHAEMBIX JI€H- CTBUI U CAMOIIPOBEPKY
pe3ynbpTaTa BEIYUCICHUH, Ipeobpa3oBaHuii,
IOCTPOCHUHU. Pemmarte 3ajaun U3 peajbHOMI
JKU3HHU, IPUMEHATh MaTEMaTUYECKHUE 3HAHUS
JUIs peleHUs 3a1a4 U3 IPYTUX IIPEeIMETOB.
Pemats TekcToBBIE 3a/1a4H, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI pEeLICHUs 3aJa4H

VYcerHbll onpoc,
ITMCbMEHHBIH
KOHTPOJIb

https://resh.edu.ru/

Hroro no pazneny




OO01ee KOIUYEeCTBO YacoB 10 136 8
mporpamme
8 kiacc
Ne HaumeHoBaHMe pa3aesioB U TeM KoauyecTBo yacoB Jara Buabl 1esiTeJbHOCTH Buapl, DJIeKTPOHHbIE
n/n | nporpaMmm H3yYeHUs (opmbl (uudposbie)
KOHTPOJIS oOpa3oBaTeJibHbIE
pecypchbl
BCEro | KOHTPOJIbHBbIE | MPAKTHYECKHE
padoThI padoThI
Paspnen 1. YpaBHeHMs M HEpaBeHCTBA: HEPABEHCTBA
1.1 3 DopMyIUPOBATH CBOWCTBA YHCIOBBIX YcrHbrit https://resh.edu.ru/
Hucnossie HepaBeHcTBa. CBOMCTBA HEPaBEHCTB, HIUIFOCTPUPOBATh UX Ha onpoc,
“HUCJIOBBIX HCPABCHCTB. KOOPJIMHATHOM NPSAMOH, TOKa3bIBaTh MUCbMEHHBIN
Jloxa3arebCTBO HEPABEHCTB anreOpandeckn. OLIeHUBATh 3HAYCHUS KOHTPOJIb
BBIPa)KEHUSI, UCTIONIB3YS] HEPABEHCTRA.
1.2 | HepaBeHCTBO ¢ IIepeMEHHOM. 3 TIpUMeHST CBOHCTBA HEpaBeHCTB B xoge | Y CTHBIA https://resh.edu.ru/
Crporue u HecTporue HepaBeHCTBA. petnenus 3axad. OnpeaesiTh orpoc,
CroxeHne 1 yMHO)KEHHE YHCIIOBBIX PaBHOCHIIbHBIE HepaBeHeTBa. [IpuBouts | HHCEMECHHBIH
HepaBeHCTB. OTIeHNBaHNE 3HAYCHUS IpPYMepbI pelleHuii HepaBeHCTB. Pemars | KOHTPOJb
BBIPAKCHHUA JIMHENHBIE HEPABEHCTRA C OTHOM
NIEPEMEHHOM, CUCTEMBI JTUHEHHBIX ~
1.3 | TomsiTie o penieHnn HepaBeHCTBA C | 3 VerHbIN https://resh.edu.ru/
N N HEepaBEHCTB, M300paXkaTh peleHne Ha
OJIHOM nepeMeHHONU. MHOKeCTBO . . orpoc,
N YHCIIOBOM MPSIMOI, JOKa3bIBaTh .
pelIeHui HepaBeHCTRA. MTUCHMEHHBIN
HEpPaBEHCTBA. PemaTh TeKCTOBLIE 3a/1a4n
PaBHOCHIIbHBIE HEPAaBEHCTBA. KOHTPOJIb

HepasenctBo-cnencraue

C IIOMOIIBIO JIMHEWHBIX HECPABCHCTB C
oaHOU nepeMeHHoi. MccnenoBaTh




1.4 | Yucnossle npomexyTku. Jluneiinoe | 8 JIMHEHHOE HEPABEHCTBO C OJHOM VYerubiid https://resh.edu.ru/
HEpaBEHCTBO C OJJHOM IEPEMEHHOMN 1 NIEPEMEHHOM C ITapaMeTPOM. ompoc,
MHO>KECTBO €ro pelieHui. Pemenne 3HaKOMHTHCS C UCTOPHUEH pa3BUTHS [IUCHbMEHHBIN
JIMHENHBIX HEPABEHCTB C OAHOM anreopel KOHTPOJIb
nepeMeHHON. CUCTeMBbI JTIMHEUHBIX
HEpPaBEHCTB C OJJHOM epeMeHHON
1.5 | PermeHue TEKCTOBBIX 3a/1a4 C 3 YcrHbIit https://resh.edu.ru/
MIOMOILBIO JIMHEHHBIX HEPABEHCTB C o1mpoc,
OJHOM NMepeMeHHOU MMACbMEHHBIN
KOHTPOJIb
Hroro no pasneny 20
Pa3gen 2. Uncna U BBIYMCJIEHHA: KBAPaTHLI KOpEeHb
2.1 | KBagparHbie KOpHHU. 4 DopMynHUpOBaTh OMPEICIICHHE YcrHbrit https://resh.edu.ru/
Apudmernyeckuii KBapaTHBIN KBaJpaTHOT'O KOPHS U3 YUCIIA, ompoc,
KOpEHb U ero cBoiictea. Ilonsatue apu(pMETHYECKOro KBaJAPaTHOTO KOPHSI. IIUCHbMEHHBIN
HppalMOHAJIBHOIO uncia. JlelcTBus IIpuMeHsTh onepalnnio U3BJICUEHUS KOHTPOJIb
C UPPALMOHANBHBIMU YHCIIaMHU. KBaJ[PAaTHOTO KOPHS U3 YHCIA, UCTIONB3YsI
CBoiicTBa JIeicTBHIA C pU HEOOXOUMOCTH KaTbKYJISITOP.
HPPaLMOHAILHBIMH YU CIIAMU OueHuBaTh KBaJpaTHbIE KOPHU LIEJIBIMU
YHUCIIAMH U IECITHIHBIME JPOOSMHU.
2.2 | CpaBHeHHE UPPAHOHANBHBIX Yrcen | 2 CpaBHUBATb U yIIOPSAI0UNBATE VcTHBIN https://resh.edu.ru/
pauMoHaNbHbIE U UPPALlMOHATIbHbIE onpoc,
YHCIIa, 3alTUCaHHBIE C TIOMOIIBIO IIICHMCHHBIH
KBaJIpaTHbIX KOPHEN. BBINOJIHATE KOHTPOJIb
OTIepaLliy C UPPAIHOHAIHHBIMH
2.3 | MHOX€eCTBO JEeHCTBUTENIBHBIX YACEN. | 2 _ VeTHbIIT https://resh.edu.ru/
TTpejiCTaBients o pacimMpeHHsx ynciaamu. MccaenoBats ypaBHeH.I'/Ie X2 = ompoc,
UHCITOBBIX MHOKECTE a, HAXO/IUTh Toqume 1 IpUOTIDKEHHBIE SR—
3HAYCHMSA KOPHEH IIpH a >
KOHTPOJb

O.I/ICCHGHOBaTB CBOIiCTBa KBaJAPATHBIX




2.4 | JlonyCTUMBIE 3HAYEHHS TIEPEMEHHBIX | 3 KOpHEM, ITPO- BOJS YHCIIOBBIE VYerubiid https://resh.edu.ru/
B BBIPKCHHSIX, COICPIKAIINX 9KCIIEPUMEHTBHI C HCIIOJIb30BAaHUEM ompoc,
aprupMeTHIeCKHe KBaIpaTHEIC KaJbKyIATOpa (KOMITBIOTEPA). MTUCHMEHHBIN
KOpHHU Jloka3pIBaTh CBOMCTBA apU(PMETHICCKAX | KOHTPOJb
KBaJIPaTHBIX KOPHEH; MPUMEHSTh UX IS
2.5 | ToxmecTBEeHHBIC TPEOOPA30BAHUS 6 1 NPe06pa3OBAHUs BEIPAKEHHIL. VerHbrii https://resh.edu.ru/
BBIP@)KCHHIH, COZIEPIKAIINX BeinonuaTs npeoOpazoBaHust onpoc,
apu(pMETHIECKHE KBaPaTHBIC BBIpAskeHHUil, COlEPIKALIX KBaPATHBIE [MCbMEHHBIH
KOpHH KOpHH. BhIpaskaTh IlepeMeH- HbIE U3 KOHTPOJb
(bopmys1. BErucsTe 3HaYCHHS
BBIPOKCHHUIL, COAEPIKALINX KBaJPATHbIC
KOPHH, UCIIOJNIb3YsI IIPH HEOOXOAUMOCTH
KanbKyJsTop. Mcronb30Bats B Xoze
PpCLICHHS 3a1a4 dIeMeHTapHbIE
MPECTaBICHUSI, CBA3aHHBIC C
pUOIMKEHHBIMU 3HAYCHUSIMHU BEITHUKH.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHSI
MaTeMaTUKH
Hroro no pasneny 17 1
Pa3nen 3. YpaBHeHHs: U HEPABEHCTBA: KBa/IPaTHbIE YPaBHEHUS
3.1 | KeagparHoe ypaBHenue. Dopmyrna 3 Pacrno3HaBaTh ypaBHEHHUS C OJHON YcrHbrit https://resh.edu.ru/
KOpHEH KBaJpaTHOTO ypaBHEHUsI [ePEMEHHO, KBa[paTHbIC YPaBHEHUSL. orpoc,
OrmpeensaTh paBHOCHIBHBIC YPABHEHUS. | MHChMCHHBIH
IIpumeHTH CBONCTBA ypaBHEHUM C KOHTPOJIb
OJIHOM mepeMeHHOM. 3arnchIBaTh
3.2 | KonuuecTBO MeHCTBUTENBHBIX 4 dOpMyJTy KOpHEil KBaAPaTHOTo VcTHbIN https://resh.edu.ru/
KOpHE# KBaIpaTHOTO yPaBHEHHUSL. ypaBHEHNS!; pellaTh KBajpaTHble ompoc,
Teopema Buera YPAaBHEHHST — IOJIHBIC U HETOJHBIE. TIICHMEHHbIH
OmnpeensiTe KOIMYECTBO KOHTPOJIb
JeHCTBUTENBHBIX KOPHEH KBaPaTHOTO
3.3 | VpaBHeHwus, CBOAUMBIE K THHEHHBIM | 5 VeTHBIN https://resh.edu.ru/
ypaBHeHus. HabmonaTs u
YPABHCHIIM HITH K KBaIPaTHAIM QHAITU3HPOBATH CBSI3b MEXKIY KOPHIMH U onpoc,
ypaBHeHusM. KBanpaTHoe MMUCbMEHHBIHN




ypaBHEHHE C IapamMeTpoM. Pemenne K03 HHUIIEHTaAMH KBaZAPATHOTO KOHTDOJIb
KBaJPAaTHBIX YPaBHEHHII C ypaBraeHusE. OpMYIUPOBATE TEOPEMY
napamerpamu. Pemenue Buera, a Takxe o0paTHYIO TeopeMy,
KBaJPAaTHBIX YPaBHCHHUIA, [OPUMEHSITH 3TH TEOPEMBI TSI PELICHISI
COZICPIKAIIIX 3HAK MOAYJISI 3aaad. [IpoBoauth npocreitime
HCCIIEIOBaHUS KBAJIPATHBIX yPaBHEHH.
3.4 | YpaBHeHHe KaK MaTeMaTHYECKas 5 PelaTh TeKCTOBBIE 3a1a4i. 3HAKOMUThCs | ¥ CTHBIHA https://resh.edu.ru/
MOJENE peajibHON CHTYAIHH. ¢ ucTopueii Pa3sBUTHS MATEMATUKH onpoc,
PemeHue TeKCTOBBIX 3a/1a4 € MHChMEHHBIH
MOMOIIbIO KBaPATHBIX YPaBHCHHI KOHTPOJTb
Hroro no pazneny 17
Pasnen 4. Anre6pandeckue BbIpa:keHusi: IPOOHO-PaliMOHAJIbHbIE BbIPAaKeHUsI
4.1 | PauuoHasbHbIC BHIPAKCHHUS. 5 3amnuchiBaTh anredpanyecKue YcrHbrit https://resh.edu.ru/
ToKIeCTBeHHbIE IPeoOpa30BaHuUsI BeIpakeHHs1. HaXomuTh 10mycTUMBbIe ompoc,
PAaLMOHAIBHBIX BBIPAKCHHUI 3HAYEHUSI [IEPEMEHHBIX B IPOOHO- [HUCbMEHHBIH
panrOHAJIbHBIX BBIPAKCHUAX. KOHTPOJIb
BrInoJIHATE YKCIIOBBIE IIOACTAaHOBKH U
4.2 | Anrebpanueckas Ipo0sb. 5 BLIYHCIIATH 3HAYEHHE POOH, B TOM VYerHbIH https://resh.edu.ru/
IIYCTUMBbI Ha4YCHMUS 1T MCHHBIX
Ao y% ¢ 3Hate cpeme YHUCJIE C TIOMOIIBIO KAJIBKYJISTOpPA. o1poc,
B IPOOHO-pallMOHAJIBbHbBIX o 2
P p DopMyIHPOBATH OCHOBHOE CBOHCTBO HMUCHMCHHBIN
BBIPpAKCHUAX .
anrebpandeckoi IpoOu U IPUMEHSTE ero | KOHTPOIb
_ TS ipeoOpa3oBaHus qpoOeit. _
4.3 | OCHOBHOE CBOWCTBO 7 YCTHbII https://resh.edu.ru/
N BBINONHATE TOXIECTBEHHBIC
anrebpanveckoii Apodbu. CrnoxeHue, onpoc,
npeoOpa3oBaHusl PAHOHATbBHBIX .
BbIYMTAaHUC, YMHOXKCHUEC U ICJICHUEC o o IIMCbMCHHBIN
N BBIp@&KEHHT. BBIIOIHATD eHCTBHS C
anredpanvdecKkux Jpooei. KOHTPOJIb

Bossenenue anredpanueckoi
JIpoOU B CTETICHB

anredpandeckumu Apoosmu. [IpumeHsTh
peoOpa30oBaHUS BHIPAKEHUH IS
pelieHus 3a1a4. BelpaxaTe iepeMeHHbIe
3 popmyn (puU3NIECKHX,
TCOMETPHUUCCKUX, ONMUCHIBAIOIIINX
OBITOBBIE CUTYaIVH)




Hroro mo pazneny 17 1

Pa3gen S. YpaBHeHHs1 M HepaBeHCTBA: JPOOHO-PANMOHAIBHBIC YPABHEHUS

5.1 | [ApoGHo-panioHaibHbIe ypaBHeHUs. | 19 1 PacroszHaBaTh 1poOHO-pAIMOHATBHBIC YcrHblit https://resh.edu.ru/
Pernenue I[p06HO' YpaBHECHUSA. Pematp ,Z[pO6HO' ompoc,
PaIMOHANLHBIX YPaBHEHMI, PalHOHATIBHBIC, CBOMAIIMCCS K NHCHMEHHBIH
. JIMHEWHBIM WITH K KBaIPaTHBIM
CBOUSILINXCS K JINHEHHBIM HITH K KOHTDOJIb
P YPaBHEHHSIM, UCIIONB30BaTh METOJ
KBaJpaTHLIM yPaBHCHIAM. L'CIICHAC 3aMEeHbI epeMeHHOi1. PeraTh TeKCTOBbIE
ApOOHO-paIMOHABLHBIX YPABHEHHH 3aJ1au anreOpandecKuM CrocoooM:
METOAOM 3aMCHBI HepeMeHHOﬁ. NEPEXOIUTH OT CJIOBECHOU
PemieHie TeKCTOBBIX 3a/1a4 € (OPMYITHPOBKH YCIIOBHUS 3372491 K
MTOMOIIBIO APOOHO-PAIIHOHATBHBIX anrebpanuecKon MOJIETH Ty TEM
ypasHeruii. [paduueckas COCTABIICHUSI YPaBHCHHS; PEIIaTh
N COCTaBIICHHOE YPaBHCHHE;
HHTEPIPETALHS YPABHEHHH C IBYMsI
HHTEPIPETHPOBATh PE3YIIbTAT.
TICpCMCHHEIMH Hcnonb30Bath rpaduaecKyro
HUHTEPIPETALMIO YPABHEHMUI C ABYMS
epPEMEHHBIMU
Hroro mo pazueny 19 1
Paznen 6. ®ynkuun
6.1 | Ob6nacTh onpeneseHus] 1 MHOXKeCTBO | 3 Hcnonp30Bath yHKIIHOHATHHYO YcrHbrit https://resh.edu.ru/
sHaueHui PyHkuun. Criocoosl TEPMUHOJIOTHIO U cUMBOJINKY. HaxonuTs | ompoc,
safanms QysKuuii. I'paduk 00J1aCTh OIpe/ieIeHHs 1 MHOKECTBO MHCHMEHHBII
GbyHKIHN .
3HaYCHUH QyHKIMH. Beraucisite KOHTPOJTb
3HAYCHUS DYHKIUIA, 38 TaHHBIX
6.2 | Urenue cBOWCTB (QyHKIUH IO €€ 3 dopmMyamu (IIpu HeOGXOAUMOCTH YcrHbrit https://resh.edu.ru/
g’a‘b“}ﬁ [Ipumepet rpaguxos HCIIOJIb30BATh KaJIbKYJISATOP); cocTaBisite | OMPOC,
HKIUH, OTPAXKAIOIIIX PeaTbHbIE N i
ngoueCCL; p p TaOIHUIIBI 3HAYCHHUN (HYHKIIHH. NTACbMCHHBIN
OmnuceiBaTh CBOWCTBA HYHKIIMH Ha KOHTpPOJIb
OCHOBE €€ rpa)uuecKoro _
6.3 | OyHKIMHK, ONUCHIBAIOLIKE TIPSIMYIO U | 9 1 YcrHbIi https://resh.edu.ru/
npencraBieHust. HaxoauTh ¢ mOMOIIbO
00paTHYIO MPOIOPIHOHATBHEIE (rixa d . ompoc,
rpaduka GyHKINH 3HAYCHHE OTHOH U3 .
3aBHCUMOCTH, UX TPaQUKH. MHCEMEHHBIH

Oynkmn y =x2,y =x3, Y =k/X, y =
VX 1 ux cBoiicTBa

paccMaTpHUBaeMbIX BEJTUYHH O
3HavYeHuto apyroil. MccnenoBarpb




MIpUMeEPHI TPa(hUKOB, OTPAKAIOIITHX
peaJIbHbIE IPOLIECCHI U SBJICHUS.
[IpuBoaUTE IpUMEPHI IPOLIECCOB U
SIBIIEHUH C 3aJaHHBIMH CBOMCTBaMH.
Beripaxkats popMyI10ii 3aBUCHMOCTh
MeXly BeTuurnHaMu. ONUCHIBAaTh
XapakTep U3MEHEHUs OJHOM BEJIMUYUHEI B
3aBHCUMOCTH OT U3MEHEHHUS APYTOH.
Pacnio3naBaTh BUIBI H3y4aeMbIX
¢ysakunit. Ctponts rpaduku GyHKINH Y
=x2,y=x3,y=X,y=KkXx.
Hcnonp30BaTe QyHKIHOHAIBEHO-
rpaduIecKue MpencTaBIeHUS IS
pELIEHHS U UCCIIEN0OBaHMs YPAaBHEHUM U
cucrteM ypaBHeHUi. [IpuMmeHaTs
uuQpoBbIe pecypehl VIS TIOCTPOSHUS
rpad)KOB ¥ UCCIICIOBAHUSA CBOUCTB
GbyHKIMN

KOHTPOJIb

Hroro mo paznemny 15

Pa3gen 7. Anredpandeckue BhIpaskeHUsI: CTeNeHU

7.1 | CreneHsb ¢ 1eNBIM ITOKa3aTteieM H €€ | 9
CBOMCTBA

7.2 | CrannapTHblii BUJ yucia. Pasmepsr 5
00BEKTOB OKPYKAIOIIETO MUPA,
JUTUTEIEHOCTD MPOLIECCOB B
OKpYXKAIOLIeM MUpPE

DopMyIIpOBaTh ONPEAEICHUE CTENEHH C
nensiM nokasareneM. @opMynuposars,
3aIiChIBaTh B CHMBOJIMYECKOH (hopme U
WITIOCTPUPOBATh IPUMEpPaMH CBOMCTBA
CTETICHH C IIeJIBIM TIOKa3aTeNeM.
IIpumMeHATh CBOWCTBA CTEIIEHU IS
peoOpa3oBaHUs BRIPAKEHUH,
COJEPKAIIUX CTEHNEHHU C LETIbIM
nokasaTeneM. BeIMomHATh neiicTBus ¢
YHCIAMH, 3alIMCAaHHBIMU B CTAHJAPTHOM
Busie (YMHOXCEHUE, JIeIIEHHE, BO3BE/ICHHE
B creneHs). [lorydars npeacraBieHue o

VcerHbrit
onpoc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

Y CTHBIN
ormpoc,
MMMCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/




3HAYMMOCTH JICHCTBUTEIbHBIX YHCEI B
MIPAKTUIECKO ESTETHHOCTH YETI0BEKa.
AHaIM3UPOBATh U ETATh BBIBOIBI O
TOYHOCTH MTPHOIKCHUS
HPPALMOHAIBLHOTO YKCA MPU PELICHUN
3ana4. OKpyTisiTh UppaloHaIbHbIE
YHCIIa, BBIMOJHATh MPUKHUIIKY pe3ybTaTa
BBIYHCIICHUH, OLICHKY 3HaUE€HUN
YHUCIIOBBIX BBIPAKCHUN

Hroro no pazneny

14

Paszgen 8 Unciia 1 BRIYHCIIEHUSA: JEJTUMOCT

8.1 | Henenue c ocratkoM. CpaBHEHHUS 7 DopMyIHUPOBATH OIPEICIICHHS YcrHbrit https://resh.edu.ru/
LETIBIX YHCEI [0 MOIYITI0 JIETTUMOCTH HAI[EII0, YHUCEN, CPABHUMBIX orpoc,
HaTypansHOro uncia. CBoicTBa [0 TAaHHOMY MOJYJTFO. BBIMTOTHAT MUCHMEHHBIH
cpaBHeHH# 0 MoyIt0. OCTaTKH JieieHre ¢ octaTkoM. JloKas3bIBaTh KOHTPOJTb
CYMMBI M TIPOU3BEICHHS 110 TaHHOMY MPUMEHSTH CBOMCTBA CPABHEHHIA 110
MOJLYJIIO Moayr0. HaXoauTh 0CTaTKH CyMMBI 1
NPOU3BEICHUS 110 JAHHOMY MOJIYJTIO
Hroro no pazneny 7
Pa3znen 9. IloBTopenue u 00001IEHE
9.1 | IloBTOpEeHHE OCHOBHBIX NOHSITHII 1 10 BriOuparh, MpUMeHSTh OLICHUBATH YcrHblit https://resh.edu.ru/
METOJIOB KypcoB 7 1 8 KI1accoB, CocO0bI CPaBHEHUSI THCET, ormpoc,
00001eHe 3HAHUI BBIUHCJICHHUM, TOKICCTBEHHBIX MTHCHMEHHBIH
npeoOpa30BaHMil BEIPAKEHHUH, PEIICHUS KOHTPOJIb

YPaBHEHMI U CUCTEM ypaBHEHUH,
HEPaBEHCTB, MTOCTPOCHHUS TPAPHUKOB.
Ocy1ecTBISITh CAMOKOHTPOJIb
BBINIOJIHSIEMBIX I€UCTBUN U
CaMOIPOBEPKY pe3yJIbTaTa BHIYMCIECHUH,
npeoOpa3oBaHuid, TOCTPOeHUH. Pemats




3aJa4y U3 peaJbHON )KU3HH, IPHUMEHATh
MaTeMaTUYECKHE 3HAHUS JUIS PEIICHNS
3a7a4 U3 ApYTux npeameros. Pemars
TEKCTOBBIC 33/1a41, CPABHUBATH,
BBIOMpATh CIIOCOOBI PEIICHUS 3a1auH.
Hcnons3oBath (hyHKIMOHAIBHO-
rpadudeckue mpeaAcTaBICHUS IS
pelieHus 3a1a4

Hroro no pazneny

10
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padoThI

e padoThI

Paznen 1. ®ynkuun

11

Oynkmus. CBoiicTBa GyHKIHUN: HYIIH
GbYHKIHMH, TPOMEXYTKH
3HAKOMOCTOSHCTBA (DYHKIUH,
MPOMEXKYTKU BO3PACTAHUS U YOBIBAHUS
¢ yHKIUHU, YETHBIC U HEYETHBIC (YHKIINH,
HauOoblIee 1 HAUMEHbILee 3HAUCHHS
GbyHKIHMU

1.2

Ioctpoenne rpadukoB GyHKIHH C
MOMOILBIO IPeoOpa3oOBaHU

13

Ksanpathsiii Tpéxunen. Kopau
KBaJpaTHOro TpéxuiieHa. Pasnoxenue
KBaJpaTHOTO TPEXUJICHA HA JIMHEWHbIE
MHOKHUTEIH

14

KBaznparuunas ¢pyHKIMS ¥ €€ CBOWCTBA.
ITapaboJa, KOOPIUHATHI BEPIITHHBEI
napaboJibl, OCh CHMMETPUH MapadOoIIbL.
IMocTpoenue rpaduka KBaapaTUUHON
¢yukimu. [Tonoxenue rpadpuka
KBaZpaTU4HON (QYHKINH B 3aBUCUMOCTH
ot e€ ko3¢ dunuenTos. Mcnonb3oBanue
CBOWCTB KBa/IpATUYHOHN (DYHKIIUH JJIS
peleHus3a1a4q

15

CreneHHbIEe QYHKIIMHU C HATYPAIbHBIMHU
TIOKa3aTeJsIMU, UX TpauKu U CBOICTBA

OmnuceIBaTh NOHATHE «DYHKIUSIY.
[TpumeHnsTh cBOMCTBA PYHKUMI: HYIH
(YHKIMH, TPOMEXYTKH
3HAKOIIOCTOSTHCTBA (DYHKIIUH,
MIPOMEXXYTKH BO3PACTAHUS U YOBIBAHUS
(yHKUMN, YETHRIE U HEYETHBIC
¢yHKUIMH, HANOOJIBIIEEe M HANMEHBIIIEE
3HaueHus GpyHKIMU. Pacno3HaBaTh
KBaJpaTHBIA TPEXUJIEH, YCTaHABIUBATh
BO3MOXHOCTb €T0 pa3jioKeHus Ha
MHOXMWTENH, PacKIa bIBaTh Ha
JIMHEWHbIE MHOXKUTEJIN KBaApaTHBIN
TPEXWICH C HEOTPUIATEIHHBIM
JUCKPUMHUHAHTOM. Pacrio3HaBath
KBaZIpaTU4HYI0 (GYHKIHIO 1O popMyIIe.
[TpuBoaUTE TPUMEPHI KBaIPAaTHIHBIX
3aBUCUMOCTEHN U3 peanbHOM )KU3HHU,
¢bu3Kky, reomeTpun. BISBISTE 1
000011aTh 0COOEHHOCTH rpaduka
KBaJpaTudHO# GyHKIHE Y = ax2 + bx
+ C. OnpenensTe KOOPAUHATHI
BEPIINHBI apadoJibl, 0Cb CHMMETPHUHU
mapaboiel. CTpouTh rpaduku
KBaZIpaTUYHBIX (YHKIMH, 3aJaHHBIX
(dbopmynamu Buma y = ax2, y = ax2 + g,
y=(X+b)2+c,y=ax2+bx+c.
BeimonuaTs nocrpoenue rpadukos
(yHKIHH C TOMOIIBIO
npeobpasosaunii Bumaf(x) f(x) + a; f(x)
f(x + a); £(x) kf(x), f(x) f(Ix]), f(x)

YcrHbIit https://resh.edu.r
ompoc, u/

MMUCbMEHHBIHN

KOHTPOJIb

VYerHbiid https://resh.edu.r
orpoc, u/

MMUCbMEHHBIHN

KOHTPOJIb

VY CTHBIM https://resh.edu.r
ompoc, u/

MUCHhMEHHBIN

KOHTPOJIb

YCTHbIi https://resh.edu.r
ornpoc, u/

MUCHhMEHHBIN

KOHTPOJIb

YcrHbli https://resh.edu.r
ompoc, u/

MMUCbMEHHBIHN

KOHTPOJIb




-~ 3 o
1.6 | Tpaduku dyskumii: y = Vx; y = |X| 4 [f(x)|. Pacrio3naBats creneHHbIC VerHbrii https://resh.edu.r
(YHKLIUH C HATYPAIbHBIMH orpoc, u/
MOKa3aTesIMU, CTPOUTH I'padHKH MUCHMCHHBIH
CTEIICHHBIX (DYHKLHI C IOKa3aTeIsIMH | KOHTPOJIb
2 u 3. Ucnons30BaTh CBOWCTBA
rpadMKoB CTeNEeHHBIX QyHKIHUI C
HATYpalbHBIMHU MOKA3aTEeISIMU MTPU
peureHuu 3ana4. CTpOUTh rpauKu
byukuuit y =X,y =x3,y =[x
AHaIU3UPOBATh U IPUMEHSATD
CBOCTBa H3YYCHHBIX (QDYHKIMH IS UX
MOCTPOCHHS, B TOM YHUCJIE C TOMOLIBIO
I(POBBIX PECYPCOB
HWroro no paznmery 25
Paspnen 2. YpaBHeHHMsI M HEPAaBeHCTBA: KBaJpaTHbIe HEPABEeHCTBA
2.1 | Tlonsartue o pelIeHUH HEPABEHCTBA C 2 YuraTh, 3aMHUCLIBATL, IOHUMATh, VerHbli https://resh.edu.r
OJHOU nepeMeHHOU. MHOXKEeCTBO MHTEPIPETUPOBATH HEPABEHCTBA; orpoc, u/
peLIeHHi HepaBeHCTBA UCIIOJIB30BaTh CUMBOJIUKY H MHChMCHHBIH
TEPMUHOJIOTUIO. BBIMOTHATD KOHTPOJIb
npeoOpa3oBaHus HEPABEHCTB,
2.2 | KBaapaTHble HEpaBEHCTBA C OHOU 5 HCIIONB30BATh U1 IPE06Pa3OBaHNs YcrHbrit https://resh.edu.r
nepeMeHHoi. PeleHne HepaBeHCTB CBOJCTBA YNCIIOBBIX HEPABEHCTS. ormpoc, u/
rpaduyecKuM METOIOM M METOJIOM Pacrio3HaBaTh KBaj[paTHbIE MHChMCHHBIH
uHTepBaJioB. HepaBeHCTBa, coneprkaniye HepaBEHCTBA C OJIHOI NepeMeHHOi. KOHTPOJIb
SHaK MOZLY UL PemraTe KBajipaTHOE HEPABEHCTBO
_ rpadHuecKUM METOIOM M METOIOM _
2.3 | CucreMbl HEPaBEHCTB C OJTHOM 4 YcrHbli https://resh.edu.r
N HHTEPBAJIOB. PeraTh KBaapaTHbie
nepeMeHHoM. PerieHne TeKCTOBBIX 3a/1a9 b ompoc, u/
HEePaBEHCTBA, UCTIOJIB3YS IpadHUeCKUe .
C MMOMOIIBIO HEPABEHCTB, CHCTEM P IHCEMEHHEL
HEPaBEHCTB npencraBieHus. Pemate HepaBeHCTBa,
KOHTPOJTb
CoZiepIKale 3HAK MOYJIS.
H300paxaThb peleHie HepaBeHCTBa C "
2.4 | HepaBeHCTBO C IBYMsI ITEpEMEHHBIMH. 4 ? p N P YcrHbli https://resh.edu.r
OJIHOY MEPEMEHHOM U CHCTEMBI
Pemennie HepaBeHCTBA C O1poc,




IBYMsI TIepeMeHHbIMU. ['padudeckuii HEpPABEHCTB Ha KOOPIUHATHOMW MPSAMOM, | MUCbMEHHBIN u/
METOJ] PEIICHUSI CHCTEM HEPaBEHCTB C 3aIMCHIBATH PEIICHUE C TOMOIIBIO KOHTPOJIb
IBYMS ITepeMeHHBIMH. CHCTEMBI cuMBOJIOB. OCBanBAaTh U IPUMEHATD
HEPaBEHCTB C IBYMS IIEPEMEHHBIMH HEPaBEHCTBA IIPH PELICHUN Pa3IHIHBIX
3aj1a4, B TOM 4HCIIe
MIPaKTUKOOPHEHTUPOBAHHBIX.
Pacrnio3HaBaTh HEPaBEHCTBO C IByMsI
nepeMeHHbIMU. [IpuMeHsTh
rpagu4ecKuii MEeToJ1 peIeHNs] CUCTEM
HEPaBEHCTB C JBYMS IIEPEMEHHBIMH
Hroro mo pazueny 15
Pazznen 3. YpaBHeHnusi 1 HepaBeHCTBA: YPaBHEHHUsI M HEPABEHCTBA M X CHCTEMBbI
3.1 | bukBaaparubie ypaBHeHus. [Ipumepsi 4 Pemiats GUKBaIpaTHBIC YPABHCHHUSL. VcTHbIN https://resh.edu.r
MIPUMEHEHUH METO/I0B PABHOCUIIBHBIX [TpuMeHsATh METOIBI PABHOCHIIBHBIX orpoc, u/
npeoOpa3oBaHUid, 3aMEHBI IEPEMEHHOM, npeoOpa3oBaHui, 3aMEHbBI MACbMEHHBIN
rpagu4eckoro MeToja Npu PeleHuH HepeMEHHOMH, rpahIueckoro MeToa KOHTPOITb
ypaBHeHMH 3-11 u 4-if cTeneHei IpU pelIeHuN ypaBHeHUH 3-if u 4-it
cTereHel. PemaTs 1poOHO-
3.2 | Pemenne npo6HO-paI[HOHATBHBIX 6 paLMOHAIbHBIE YPABHEHHS 1 VcrHbIN https://resh.edu.r
YPABHCHHII ¥ HEPABEHCTB HepaBeHcTBa. Pacmo3HaBars nuneiiHbie | OTPOC, u/
YpaBHEHHS C IBYMSI [IEPEMEHHBIMH. THChMEHHBIH
CTtpoutb rpaMKu ypaBHEHHIA, B TOM KOHTPOJIb
YHCIIe UCHONB3YsI HU(POBbIE peCypChI.
3.3 | Pemrenne cucteM ypaBHEHHI C ABYMSI 6 . VerHbIN https://resh.edu.r
h Pewath npocreiiime cUcTeMbl JBYX
TIePEMEHHBIMHU. })eHIeHI/IC HpOCTf)I/II.HI/IX e ————— ormpoc, ) u/
CHCTEM HEeIIMHEHHBIX YpaBHEHUH ¢ IBYMs HepemeHHbIvH, TTpHBO/HTH MHChMCHHBIH
nepeMeHHbIMH. [ paduueckuii meton KOHTPOJIIb

pelleHNs CUCTEMBI HEJIMHEMHBIX
YPaBHEHUH C JBYMsl IEPEMEHHBIMU.
Cuctema IByX HETMHEHHBIX YpaBHEHHUH C
JIByMsl [IEPEMEHHBIMU KaK MOJEIIb
peanbHOM CUTyaluu

rpauIecKyr0 HHTEPIPETAIIHIO
pellIeHNs ypaBHEHUS C IByMsI
NEPEMEHHBIMH U CUCTEM YPaBHEHMIH C
JBYMs IEpEMEHHBIMU. PemaTs
TEKCTOBBIE 33/1a41 aJIreOpandecKium
criocoboM. MccnenoBaTs ccTeMbl




3.4 | Cucrema HETMHEHHBIX YPAaBHEHHIH C 4 HEJIMHENHBIX YPAaBHEHUI ¢ Yerubiid https://resh.edu.r
napameTpom napameTpoMm. PemaTts npocreiiniue ompoc, u/
HEPaBEHCTBA C JBYMsI IEPEMECHHBIMH M | MHCHMEHHBIN
UX CHCTEMBI KOHTPOITb
3.5 | Ipocrteiinme HepaBEHCTBA C ABYMS 5 VerHbrii https://resh.edu.r
MEPEMEHHBIMU M UX CUCTEMbI orpoc, u/
MMUCbMEHHBIHN
KOHTPOJITb
HWroro no paznery 25
Pasnen 4. YucJioBble N10CJ1€10BATEIbHOCTH U MPOIPecCHH
4.1 | TToHATHE YUCIOBOMI 3 OcBauBaTh ¥ NPUMEHSTH UHICKCHBIE VeTHbBII https://resh.edu.r
nocnefoBareibHOCTH. KoHeuHbIe 1 0003HaYeHHUs, CTPOUTH PEUCBbIC orpoc, u/
OECKOHEUYHbIE MTOCIEA0BATEILHOCTH. BBICKA3bIBAHHSI C UCIIOJIb30BAHUEM MHUChMEHHBIN
OrpaHrYeHHast MOCIIEA0BATEILHOCTb. TEPMHHOJIOTUH, CBSI3aHHOU C MOHSITHEM | KOHTPOIIb
MOHOTOHHO BO3paCTarOIas nocie1oBaTebHOCTH. OnpenensiTh
(yOpIBaroas) mocae0BaTeabHOCTb. BUJIBI TIOCIIE0BATEIHHOCTEH:
Croco0bI 3a1aHusl OCIIEA0BATENLHOCTH: OrpaHWYEHHas TOCIIEI0BATENBHOCTD,
OIUCATEIbHBIHN, TAOJUYHBIH, C TOMOIIBIO MOHOTOHHO BO3pacTaroIIast
(dhopMyIIbI N-TO YiieHa, PEKYPPEHTHBIN (yObIBaroias) mocnaea0BaTeIbHOCTb.
Awuanu3upoBath GOpMyJTy N-ro 4ieHa
4.2 | ApudmeTnueckas U reoMeTpHIecKast 12 [10C/IeIOBATEIBHOCTH HITH VeTHBIT https://resh.edu.r
TIpOTpECCHH. CB‘ﬂﬁCTBa “IICHOB . PEKYpPPEHTHYIO (GOPMYITy U BEIUHCIATE | OMPOC, u/
T e
apu(GMETHIECKON U TEOMETPHIECKOM 33/IAHHBIX STHMH POPMyJIaMH. KOHTpOIE
nporpeccuil. @opMysibl CyMMBI IEPBBIX N VcTaHaBInBaTh 3aKOHOMEPHOCTb B
YJICHOB apU(PMETHUECKON U MMOCTPOEHHH TIOCTIEOBATEIBHOCTH,
reOMETPHYCCKO MPOrpeccHit €CJIM BBIIIMCAHBI IIEPBBIE HECKOJIBKO €€
4.3 | 3amgauyn Ha MPOLICHTHI, DAHKOBCKUE 4 WIeHOB. Paco3HABATE YcTHBIH https://resh.edu.r
BKJIaJIbl K KPEAUTBI apudMETHIECKYIO U TeomMeTprdeckyro | OMPOC, u/
MPOrPECCHH MPH PAa3HBIX COCO0aX TIICHMEHHBIH
3aganus. Pemars 3a1a4u ¢ KOHTPOJIb




4.4

IIpencraBnenue o CXOQUMOCTH
MIOCTIEIOBATENBHOCTH, O CYMMHPOBAHUH
0ecKOHEYHO yOBIBaIOMICH
TeOMETPHUYECKON IPOTPECCHI

45

Merton MaTeMaTUYECKON UHTYKIIUH.
[Ipocreiiue npumepbl

HCTIONB30BaHMEM (POPMYIT N-TO WieHa
apu(METHIECKON 1 TEOMETPHIECKOM

TIPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.

N3ob6paxkaTh 4ieHBI
IOCIIEI0BATEIbHOCTH TOYKAMH Ha
KOOPJIMHATHOW TNIOCKOCTH.
PaccMaTpuBath mpuMepsl POLECCOB U
SIBJICHUI U3 peallbHOM KU3HHU,
WILTIOCTPUPYIOLIHE U3MEHEHHUE B
apr(MeTHIECKON IPOTPECCHH, B
TreOMETPUYECKOH ITPOTPeccuy;
n300pakaTh COOTBETCTBYIOIINE
3aBUCHMOCTH rpaduuecku. Pemats
3aJja4M Ha MPOLEHTHI, 0AHKOBCKHE
BKJIAJIBl ¥ KPEAUTOBAHHE.
IpencraBnsaTh GECKOHCUHBIC
NeproIn4ecKre Ipodu B BUE
OOBIKHOBEHHBIX. 3HAKOMHTBCSI C
TIOHSITHEM CXOJIUMOCTH
TI0CIIEI0BATEILHOCTH, HAXOIUTh
CyMMy OECKOHEUHO yOBIBatOMICH
TeOMETPUYECKOH ITPOTPECCHH.
[TpumeHsATH METOT MaTEMaTHIECKOH
WHIyKIWHU. 3HAKOMHTBCS C HCTOPHEH
pa3BUTHS MATEMATHKH.

VcTHbi
ompoc,
MMICHbMCHHBIH
KOHTPOJIb

https://resh.edu.r
u/

VcTHbIi
ompoc,
MMICHhMCHHBIH
KOHTPOJIb

https://resh.edu.r
u/

Hroro no paszeny

25

Paspen 5. Anre6panyeckue BbIpaKeHUsI: CTeNeHb C PAMOHAIBHBIM NOKa3aTe/JeM

5.1

Kopens n-ii crenenu. CBoiicTBa KOpHS N-

i creneHn. CTeneHs ¢ panroOHaJIbHbIM
IoKasaTejieM U €€ CBOMCTBa

5

DopMyIUpPOBATh ONPEIECICHUS KOPHS
N-i CTETEeHU U CTEIIEHU C
palMOHAJIBHBIM IOKa3aTeJIEM.
[IpumeHsTH Onepanro U3BJICUEHUs
KOpHS N-i  CTeNeHU, UCIOIb3YS MPU

VcerHbIi
onpoc,
MMHCHhMEHHBIN
KOHTPOJIb

https://resh.edu.r
u/




5.2 | ToxaecTBEHHBIE IPEOOPa3OBAHUS 7 HEOOXOAUMOCTH KaJIbKYJISITOP. Yerubiid https://resh.edu.r
BBIPAKEHUH, COAEpKAILUX KOPEHb N-I Bbr4aucisaTe 3HaUCHNE CTCIICHH C ompoc, u/
crernenn. TOXIECTBEHHBIC PallHOHATILHBIM HIOKA3ATCICM. MMCHMEHHBIH
peoOpa3oBaHus BBIPAKCHUIA, OucHUBATE, SHAYCHHE KOPHA N-ji KOHTPOITb
CTETCHH, 3HAUCHHUE CTETCHH C

COACPKAIIHX CTCHCHR C PALHOHANBHRIM palMOHABHBIM TT0KA3aTENeM LEIbIMU

TOoKa3aTeIeM YHUCIIAMH U JECTHYHBIMHA TPOOSMH.
CpaBHHUBATH U YIOPSIOYUBATH
paluoHalbHbIE U UPPAUOHATIBHbIE
YKCIa, 3aIUCAHHBIC C MOMOIIBI0 KOPHS
N-it CTETICHH, CTETICHU C
palMOHAIBHBIM TIOKA3aTeeM.
BBINOTHATE TOKAECTBEHHBIE
peoOpa30BaHus BBIPAKCHUS,
COJIepIKaIlero KOpeHb N-ii cTerneHH,
CTEMNEHb C PAMOHATBHBIM
rokasaTesieM. 3HAKOMHTBCS C
HCTOpUEH Pa3BUTHUSI MATEMATHKU

12

Pasnen 6. IloBropenue, 06001enne, cuCTeMATH3aALUA 3HAHUI

6.1 | Yucna 1 BeIYMCIIEHHS (3aITUCh, 8 OmnepupoBath MOHATHEM YUCIOBOTO YcrHblit https://resh.edu.r
CpaBHCHHE, JICHCTBHS C MHOX€CTBa. AKTyaJIu3UpOBaTh onpoc, u/
JICHCTBUTENILHBIMH YUCIIAMH, THCITOBAS TEPMUHOJIOTHIO U OCHOBHBIE JIEHCTBHS, | MMCHMEHHBI
TpAMAZ; IPOLCHTEL, OTHOIICHMUA, CBSI3aHHBIE C YUCJIAMU: HATYPAJIbLHOE KOHTpPOJIb
MPOTIOPIIMHU; OKPYTJIEHHE, TPUOIIMKEHNUE,

) YHCJIO0, IPOCTOE U COCTABHOE YHCIIO,

6.2 | TekcroBble 3a1aun (pEICHHUE TEKCTOBBIX | 8 ACIUMOCTD HATYPAJILHBIX GHCEN, VeTHbIHA https://resh.edu.r
3a/1a4 apI/I(I)MeTI/I‘IeCKI/IM u MpU3HAKU ICJTIUMOCTH, LIEJI0€ YUCIIO, ompoc, u/
anreOpandecKuM CIIoco0aMmu) MOJIyJTb YUCIIA, OOBIKHOBEHHAS U HUCBMEHHBII

JecATHY- Hasl IPoOb, CTAHIAPTHBIN BH]T KOHTPOITH
yuca, apuhMeTHUECKHUN KBa{PATHBIN

6.3 | Anrebpandeckue BIPRKCHUS 8 KOpeHb. BhINMonHATh AecTBYS, VY CTHBIH https://resh.edu.r
(mpeoOpazoBaHue anredpandeckux CPaBHUBATh U YHNOPSA0YMBATh YUCIA, orpoc, u/

BBIPAKEHUH, JIOMYCTUMBIE 3HAUEHHUS) NPEACTABIATh YNCIIA HA KOOPAUHATHON | MHUCHEMEHHBIH

NIPSIMOM, OKPYIJISATh YHUCIIA; BBIIIOJIHATD

KOHTPOJIb




6.4

®ynkuuu (IocTpoeHue, cBoiicTBa
U3yUYeHHBIX (hYHKIHN; Tpaduueckoe
peleHne ypaBHEHAN U UX CUCTEM)

10

MIPUKUIIKY U OLICHKY Pe3yiabTaTa
BbIUMCIEHUN. PemaTh npaktudyeckue
3a7a4yd, COZIEPIKAIINE MTPO- LIEHTHI,
JIOJH, JaCTH, BBIPAXKAIOIIIC
3aBUCHMOCTH: CKOPOCTh — BpeMsl —
paccTosiHue, IeHa — KOJIM- YECTBO —
CTOMMOCTb, 00BEM pabOTHl — BpeMs
— TMPOU3BOJUTEIILHOCTD TPYAA.
Pa3bupars peaibHble )KU3HEHHBIC
cutyamuy, Gop- MyIupoBaTh X Ha
SI3BIKE MAaTEMaTHKH, HAXOIUTh
peleHne, TPUMEHISI MaTeMaTHIeCKUN
anmapar, HHTepIPETHPOBATh
pe3ynbraTPemars TEKCTOBBIE 3a/1a91
apu(hMETHYCCKHM CIIOCOOOM;
U3BJICKATh HCO6XOHI/IMI)Ie JaHHBIC,
peaACTaBJICHHBIC B Bep6aJ'H:HOM,
rpagu4eckoM U TaOIUYHOM BHJIE.
PemiaTh TeKCTOBBIE 32124 C TIOMOIIIBIO
BBE/ICHUSI IEPEMEHHBIX, COCTABIISTH
ypaBHEHHSI, HEPABECHCTBA, CHCTEMBI
yYpaBHEHHI ¥ HEPABEHCTB IO YCJIOBHIO
3agaun. OnepupoBaTh MOHATHIMHU:
CTENEHb C IETIBIM IT0Ka3aTelIeM,
apu(MeTHIeCKH KBaJpaTHBIN KOPEHb,
MHOTOYJIEH, ajaredpandeckas Apoob,
TOXICCTBO. BrIoJIHATE OCHOBHBIE
I[eﬁCTBPIHI BBITIOJIHATH PACUYCTHI 11O
(dhopmyaMm, ipeoOpa3oBLIBATH LIETBIE,
JpOOHO-palMOHAIbHBIE BBIPAXKEHHS U
BBIPaYKEHUS C KOPHSIMH,
peaIM30BBIBATh PA3JIOKEHNE
MHOTOWIEHa Ha MHOXKUTEJH, B TOM
YHCIIe C UCTIONb30BaHUEM (hopMyI
pa3HOCTH KBAJpaTOB, CYMMBI U

VcTHbi
ompoc,
MMICHbMCHHBIH
KOHTPOJIb

https://resh.edu.r
u/




pa3HOCTH KyOOB, KBaipaTa CyMMBI 1
Pa3HOCTH, Ky0a CyMMBI U Pa3HOCTH;
HAaXOMUTh JIOIYCTUMBIC 3HAUCHUS
TIepEeMEHHBIX IS IpOOHO-
palnOHABHBIX BHIPAKEHUH, KOPHEH.
MozennpoBarth ¢ HOMOIIBIO GOPMYI
peajbHBIE MPOLIECCHI U SIBJICHHUS.
OmneprpoBath MOHATHSIMU: QyHKINS,
rpaduk GYHKIMH, HYJIH QYHKIUH,
MPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,
MPOMEKYTKH BO3PACTaHUS,
NPOMEKYTKH YOBIBaHUS, HAUOONIbIICE
1 HaMMEHbIIee 3HAUCHUS (QYHKIUH.
AHaIM3UpOBaTh, CPABHHUBATH,
00CYXIaTh CBOWCTBA (hYHKIHH,
CTpoOUTh UX rpaduku. OnepupoBaTh
MIOHATHSAMHE: TIpsIMast
MIPOTIOPIMOHANBLHOCT, 00OpaTHast
MIPOTIOPIMOHATBHOCTD, JIMHEWHAs
(GyHKUWSA, KBaApaTHIHAS (yHKIIHSA,
napaboua, runep6ona. Vcmnonap3oBath
rpaduKu I oNpeesIeH s CBOHCTB,
MPOLECCOB U 3aBUCUMOCTEH, ISt
peLIeHns 3a7a4 U3 JAPYrUX y4eOHBIX
IIPEIMETOB U PEAJILHOM JKU3HH;
MOJIEIIMPOBATH C IOMOIIBIO IPaUKOB
peajbHBIE MPOLIECCH U SIBICHUS
Beipaxats popMysaMu 3aBUCHMOCTH
MEXy BeJIMIMHAMHU, MOJICTUPOBATh
peajbHbIE TIPOLECCHI.

Hroro no pazneny

34

OOb1ee KOMUYIECTBO YacoB 110 IporpaMmme

136
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KNacc: CaMOCTOATE/IbHbIE U KOHTPOJIbHbIE paboTbl: nocobue ana yyaumxca obueobpasosaTtenbHbix opraHnsaumii / A.l. Mep3nsak, B.6. NonoHckuin, E.M.
PabuHosuny 1 ap. — M.: BeHTaHa — 'pad, 2017. 8. Anrebpa: 9 Knacc: y4ebHMK ans ydawmxca obweobpasosatenbHbix opraHusaumii / A.l. Mep3anak, B.M. Monskos,
M.C. Akup. — M.: BeHTaHa — 'pad, 2022. 9. Aarebpa: 9 Knacc: metoamyeckoe nocobue / E.B. byuko, A.l. Mep3nsk, B.b. MonoHckuit u gp. — M.: BeHTaHa — Fpad,
2020. 10. Anrebpa: 9 Knacc: CaMoCTOATE/IbHbIE U KOHTPO/IbHbIE PaboTbl: nocobue ans yyalmxca obuieobpasosatenbHbix opraHnsaumin / A.l. Mep3snsk, B.b.
MonoHckuiA, E.M. PabnuHoBuY 1 ap. — M.: BeHTaHa — 'pad, 2017. 11. MaTemaTuKa. YCTHbIE BbIYUC/EHUSA U BbICTPbIN CYET. TDEHUPOBOUHbIE YNPasKHEHUA 3a KypC 7-
11 Knaccos: yuyebHo-meToanyeckoe nocobue / Noa peaakumenn ®.d. fibiceHko, C.10. Kynabyxosa. — Poctos-Ha-[oHy: Jlernon-M, 2010. 12. Anrebpa. 7-8 Knaccbl.
TpeHaxkép. TemaTuyeckune TecTbl M UTorosble paboTbl: yuebHo-meToamMueckoe nocobue / Moa peaakumein .. fibiceHko, C.HO. Kynabyxosa. — Poctos-Ha-[JoHy:
Nervon, 2013. 13. Nocobua ana noarotoBkM K N’MA no maTtemaTurKe 3a Kypc OCHOBHOWM WKobl. 14. Mocobua ans noarotosku K BMP no matematuke. 15.
MaTtemaTtuKa 6-11 knaccbl. [OAroToBKa K 0AMMNMAAaM: OCHOBHbIE MAen, TeMbl, TUMbI 3ag4a4 / nog pea. ©.®. JlbiceHKo, E.I'. KoHHoBO.-4-€ 134,, nepepab. U gon.-
PocTtoB-Ha-[oHy: JlernoH, 2018.

LUMNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI 1 PECYPCbl CETU MHTEPHET

https://edsoo.ru/ https://education.yandex.ru/lab/classes/401538/library/main/ https://learningapps.org/index.php?category=2 s= https://resh.edu.ru/
https://skysmart.ru/ https://edu.sirius.online/#/ https://fipi.ru/ https://math-oge.sdamgia.ru/ https://videouroki.net/ https://resh.edu.ru/ https://lesson.edu.ru/
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