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Anrebpa sBIS€TCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O OOILIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POJODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
Hay4YHBIX TPEACTABIECHUN O MPOUCXOXKIEHUU M CYIIHOCTH airedpanyeckux
abcTpakiuii, cnocode OTpakeHUs: MaTEMAaTUYECKON HAayKOM SBJICHHUI U MPOLIECCOB
B MPUPOJEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJAETUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
U KaueCTB MBIIUICHUs], HEOOXOJUMBIX JJIsl alaliTallii B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dopMmynnpoBath yTBepKAeHMsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYaroIIUXCS: OHUM HCHOJB3YIOT JACAyKTHUBHBIC U
WHAYKTUBHBIE PacCyXJeHUs, 0000IIeHNEe U KOHKPETU3allMI0, aOCTparupoBaHue M
ananoruto. OOydeHwe  anreOpe  mpeamosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIbHOM  JIEATEIbBHOCTH OOYYarolMXCsl, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCs peanu3aliei JesTeIbHOCTHOTO MIPUHIINIIA 00ydeHHSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOINYECKHIE
auHUM: «Yucnaa v BBIYMCICHUS Y, «AJreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJep)KaTeIbHO-METOIMYECKUX
JUHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
ApPyTHUMH €ro JMHUAMU. B Xoae wu3ydeHuss y4eOHOro Kypca OOy4aromiumcs
HNPUXOIUTCS JIOTUYECKU PacCyXk/aTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
a3bIK. B cBsi3W ¢ 3TUM B mporpamMmy y4yeOHOro Kypca «Amnredpa» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTHKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTH4IECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOIO  MaTemaTuuyeckoro ssblka. CoxepkareiabHOW U
CTPYKTYPHO OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucina ¥ BBIYMCICHUS» CIYXXUT OCHOBOM  JUIs
JaJIbHEHIIET0 W3Y4eHHUs] MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHUIO y OOyYaroIIMUXCs
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOIH30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMHM YHCIaMH, (POpMHUpPOBAHHEM
MPEJICTABJICHUN O JIEMCTBUTEILHOM YHCJIE. 3aBEPUICHHE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.



Copneprxanue AByX alreOpandyeckux JMHUN — « AreOpandecKkie BhIpakeHUs»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y OOyHarOUIUXCs
MaTEeMaTHYECKOTO amnmapara, HEOOXOJMMOTO IS PelIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHKO-OPMEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHusi Y4eOHBIM MaTepuaa TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUH. AnreOpa IEeMOHCTPUPYET 3HaUYECHUE MAaTEMAaTUKU KAk
S3bIKa TSI TIOCTPOCHHSI MaTeMaTWYeCKUX MOJENeH, OMUCaHHUs TPOIECCOB U
ABIIEHUN peanbHOro Mwupa. B 3amaum oOydenus anreOpe BXOAAT Takke
JajlbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUsS, HEO0OXOJUMOro, B
YaCTHOCTH, /I OCBOCHHMS Kypca HWH(GOpPMATHKW, M OBJAJCHHE HaBBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanne CUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHAIBHO-TpapUIECKON TUHUY HAIeJIEHO Ha MOJy4YeHHUe
OoOy4JaronIMMUCS 3HAHUN O (YHKIMSIX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJENH
JUIs OTIMCAHUSI U MUCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOIE
u obmecrBe. M3yueHue marepuana CrnocoOCTBYET pPAa3BUTHIO y OOyYarolIUXCs
YMEHHMsI UCTIOIb30BaTh Pa3IMYHbIE BbIpAa3UTEIbHbIE CPEICTBA A3bIKA MATEMATUKU —
CJIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUpOBaHHE
MPEJICTABICHUN O POJIM MAaTEeMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3ywaercs y4deOHbBIM Kypce
«AnreOpa», KOTOPBIA BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3feiibl COACPIKAHMS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DYHKIIM.

Ha u3yuenne yueOHoro kypca «Anredpa» oroaurca 306 dyacoB: B 7 Kiiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yaca (3 waca B Henmelno), B 9
kiacce — 102 gaca (3 yaca B HefIeIi0).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucnaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO0] OT OAHOW (QOPMBI 3aNHCH
npobeit k apyrou. I[loHsTMe palMOHANBHOTO 4YHCIA, 3alicCh, CpaBHEHUE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUS €
palMOHAJbHBIMU YKCIIaMU. PellleHne 3a1ad u3 peajbHON MPAKTUKU HA 4YacTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpejelieHue, IpeodpazoBaHue
BBIpAXKEHHUI Ha OCHOBE ONPEJENICHNUs, 3anuch 0onbiuX yncen. IIponeHTsl, 3anuck
IPOLIEHTOB B BHJI€ JpOOU U ApOoOH B BUJE NMPOLEHTOB. TpHu OCHOBHBIE 337a4ud HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON ITPAKTHKHU.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HATyPAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TpsiMasi M oOparHas
IIPONOPLIHOHAIIBHOCTH.

AJredOpanyeckue BbIPpaKeHUS

IlepemeHHbBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTuMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEITUYMHAMU B BUJIE
(dbopmynsl. Beruucnenus no popmynam. [Ipeodpa3oBanne OYKBEHHBIX BbIpaKEHUH,
TOXXKJECTBEHHO paBHbIE BBIPAXKEHHUS, TMpaBWia MNpeoOpa3oBaHUs CyMM U
POU3BEJICHUI, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBoOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowriensl 1 MHOTOWIEHBL. Crenens MHOrousieHa. Cl0KeHUe, BBIYMTAHNUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUHE, KOpEHb YypaBHEHUS, MpaBuia MpeoOpa3oBaHUsA ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JlnHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pELICHHWE JIMHEWHBIX ypaBHEeHHW. CoCTaBlIEHHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4M. Permenne TeKCTOBBIX 3a71a4 C IOMOIIBIO YPABHEHHM.

JIuneliHOEe ypaBHEHUE C JIByMs IIepeMEHHBbIMU U ero rpaduk. CucreMa AByX
JIMHEMHBIX ypPaBHEHUW C JBYMs II€pEMEHHbIMU. PerieHue cucrem ypaBHEHUU
Ccoco0OM MOACTaHOBKHU. IIpuMepbl pemieHusi TEKCTOBBIX 3a4ad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKUNHA



Koopannara Touku Ha npsimon. UuciioBble MPOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOUKAMHU KOOPJAMHATHOU MPSMOH.

[IpssmoyrosbHast cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJAMHATHOMN MIocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucuMocted. [lonsarue ¢ynkmuu. [padux
¢bynkuuu. CoiictBa Gyukuuil. JIunerinas Qynkuus, e€ rpadux. ['padux byakumu
y = |x|. 'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHHUW W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yucjia ¥ BBIYUCTICHUA

KBagpaTtHeiii kopeHb u3 umcia. [loHsTue 00 HppalMOHAILHOM YHCIIE.
JlecsiTuunble TPUOTMHKEHUST UppaIlMOHANIbHBIX yKces. CBOMCTBA apu(pMETUYECKUX
KBaJIpATHBIX KOPHEN U UX MPUMEHEHHE K IPE0OPa30BAHUIO YHUCIOBBIX BHIPAKECHHM
Y BBIYMCIICHUAM. [[eMICTBUTEIILHBIC YUCIIA.

Crenens ¢ 1enbpIM NoKaszaTeneM U e€ cpoiictBa. CTaHaapTHAS 3alKCh YUCIA.

Anredpanueckue BbIpaXKeHUSIAJITeOpandecKkne BbIPasKeHU s

KBamparueiii  TpEXwieH, pa3iioXKEHHE  KBAaApPAaTHOrO TPEXWIEHA  Ha
MHOXHUTEIH.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOWMCTBO anredpandecko JapooOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHUE, JejleHue anredpanueckux JapooOei.
PanonanbHbIe BRIpaXKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHEHMS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienne ypaBHEHU, CBOISIIMXCS K JIMHEUHBIM M KBAJIPATHBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX yPaBHEHUW C JBYyMs NEpeMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anre0OpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMMPYHKIUU

[Tonarue Qynkuun. OOIACTh ONpPEACIICHUS W MHOXKECTBO 3HAYCHUM
¢bynkuuu. CiocoObl 3a1anus QpyHKIUH.

I'paduk dynkmuu. Ytenwe cBoicTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB GYHKIMMA, OTPAXKAIOIIUX PEATTbHBIE MPOIECCHI.



OyHKIMKA, ONUCHIBAOIINAE TPSMYI0 H OOPaTHYIO TMPOTOPIIHOHATBHBIE
3aBHCUMOCTH, uX rpaduku. PyHkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KJIACC

Yucnaa v BIYMCICHUA

PanmonanbHbie yncia, UppallMOHAIBHBIE YUCIa, KOHEYHbIE U O€CKOHEUHbIC
JecATUYHbIE ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, JEHCTBUTENbHBIC YUCTA
Kak OECKOHEUYHBbIE JeCATUYHBbIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXy MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHUE JICUCTBUTENBbHBIX 4YHCEN, apudmeTuyeckue JeHUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpPA, JUIMTEIBHOCTh IIPOIIECCOB B
OKPY>KarOIIEM MHUpE.

[TpubnmxEnHoe 3HaUYCHUE BEIMYMHBI, TOYHOCTH NpuOIKeHus. OKpyTieHue
yucell. [Ipuknika u oueHkKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHOe ypaBHEHUE. Penienne ypaBHEHUN, CBOIAIIUXCS K JIMHCUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIIMXCSA K KBaAPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEU U YETBEPTON
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTENU.

Pemenue npoOHO-paliMOHaIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemienue cucrtem IByx
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Pemenne cucrem JByX ypaBHEHUM,
OJIHO U3 KOTOpPBIX JHHEIHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NHEpeMeHHOH. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass wuHTepnperanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

OyHKIMNPYHKIUA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apadOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

I'paduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBONCTBA.



YucnoBble  1ocienoBaTeabHOCTUYHMCIOBBIE  MOCAEI0BATEJIBHOCTH M
MPOrpeccuu

IlonsgTe 4YMCIOBOW MOCJIENOBATEIHFHOCTH. 3aJlaHHUE II0CIIEIOBATCIBHOCTH
peKyppeHTHOM (hopmyiol u popMyoit #-ro uieHa.

Apudmerrueckass U reoMmerpuueckass mporpeccuu. DopMmysibl #-ro ujeHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4wiIeHOB apuU(PMETHUYECKOM W TeOMETPUYECKOW MpOrpeccHit
TOYKaMu Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIbHBIM POCT.
Cl10KHbBI€ POLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anredpa» XapaKkTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY W  HACTOSIIEMY POCCHMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHICKUX
MAaTeMaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIBbI, K HMCIOJIb30BAHUID ITUX
JOCTUXKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00S3aHHOCTEN IpaXkJIaHWHA M peaIU3ally ero
npaB, NPEICTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IPaKJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B JACSTEIILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTe€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MAaTeMaTH4E€CKOIro
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKM3HM JJISl YCHEMHON MNpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUYyAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOe BOCMIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHWH, pacCyXICHUH, YMEHUIO BHUACTb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPObI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl UeIOBEUYECKOi
JEATENBHOCTH, ATANOB €€ pa3sBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MAaTHYECKOM KYJIbTYpPOHl KaK CpelICTBOM
IIO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIBbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbsl H
IMOLUMOHAJIBLHOIO 0JIArONOJIyYHs:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanTanusa K M3MEHSAKIIUMCH YCJOBHUSM COLUMAJIBHOM U NMPUPOTHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKK MAaTEMaTUYECKHUX
O0OBEKTOB, MOHATUN, OTHONICHWH MEXIY IOHATUIMH, (OPMYIHPOBATH
OTIpENCNICHNs]  TOHSATWUH, YCTAHABIWBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKauy, OCHOBAaHUSA IS OOOOIICHWS W CPaBHEHUS, KPUTCPUU
MIPOBOJIMMOT0 aHAJIN3A;

e BOCIpPHHHMMATh, (OPMYIMPOBATH H  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC W OOIIHE,
YCIIOBHBIE;



BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX MU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30uparh JI0Ka3aTelIbCcTBAa MATEMATUUECKUX YTBEPKIECHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apryMEHTAllMI0, MPUBOAUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pemieHus y4uyeOHOU 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKe 1eHCTBUSA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMyaupOBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOPEUYHUE, MpOoOIEMY,
CaMOCTOATENFHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy coO0M;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJIEHUS, HCCIIEI0BaHus, OLEHUBATh JI0CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/a4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH)OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEIACTABIICHHUS,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIMU TI0 KPHUTEPHUAM, MPEATIOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMmmyHukaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1elCTBUS:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUS, ICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pElICHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJICTBO IO3UIIHHA, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUA C YYETOM 33J]1a4 IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMYyIIECTBA  KOMaHJHOM  H
UHAMBUIYAJIbHONM paboThl MpU pPELIEHUH YUYEOHBIX MAaTEMaTHYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOU JEATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOH paboThl, pacHpenensaTb BHAbI paboT, JOroBapUBaThCA,
00Cy’KIaTh IPOLIECC U pe3ysIbTaT padOThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoOBbIX (opmax paboTsl (0OCyXaeHHs, 0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMBbl WM JPYTHE), BBIIOJHATH CBOK 4YaCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJI€HAMH KOMAaH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENBHO COCTABJIAThH IUIaH, AITOPUTM PELIECHUs 3aJadyu (WU €ro
4acTh), BBIOMpaATh CIOCOO pelIeHUsl ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BapUAHThI pEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIN HHTEJJIEKT:

BIAQJETh CIOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJIL IIpouecca H
pe3yibTara peleHnss MaTeEMaTUIEeCKOM 3a1auu;

IIPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PEILICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IOCTABICHHOM LEIU
U YCIIOBUSIM, OOBACHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce oOOyd4arolmMiCs TMOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BolimonHsTh, codeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeTHUeCcKHUe
JEUCTBUS C PAllMOHATbHBIMU YHCIIAMU.

HaxonuTe 3Ha4eHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH pPAa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYID B JI€CATHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyrisaTh yucia.

BBINIONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OUEHKY 3HAUCHH
YUCJIOBBIX BbIPAXKEHUN. BBIMOMHATH HEUCTBUS CO CTENEHSIMU C HATypaJlbHBIMHU
MOKa3aTEISAMH.

[IpumeHsATh  TpPU3HAKU  JETUMOCTH,  pa3JIO)KEHHWE HAa  MHOMXKHUTEIH
HaTypaJbHbIX YHUCEIL.

PemaTe NpakTUKO-OpPHEHTHPOBAHHBIE 3aJa4ud, CBS3aHHBIE C OTHOILIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pEMICHUS 3a7ay C YYETOM OIPAaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Auiredpanyeckue BbIPpaKeHU S

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSThH
e€ B Ipolecce OCBOEHUS y4eOHOro MaTepuara.

Haxonute 3HaueHUs OyKBEHHBIX BBIPDAKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUS  LENOrO0  BBIPAXKEHUS B MHOTOWIEH
MPUBEJECHUEM MTOJIOOHBIX CIIATa€MbIX, PACKPHITHEM CKOOOK.

BBINIOJIHAT YMHOKEHHE OJHOYJIEHA Ha MHOTOYIEH M MHOrO4jieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyniecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMTENs, TPYNIUPOBKU  CJIAraeMbIX,
pUMEHEHUS (POPMYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumensaTs npeoOpa3zoBaHKUsl MHOTOUWIEHOB JUIsl PELICHUs Pa3InYHbIX 3aad
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATypajJbHBIMH IOKa3aTeNIAMH IS
peoOpa3oBaHUsI BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pewiaty NMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexoja OT UCXOJHOTO YPAaBHEHUsS K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBISAIOMIMUXCA PEIICHUEM JHMHEHUHOIro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK IJUHEHHOTO YpaBHEHUS C
IBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPABHEHUMN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie TpaQUIeCKu.

CocraBnsTh W peuiaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN 1O YCJOBHUIO 3a/lauyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHbIN Pe3yJIbTar.

DyHKUNHA

N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, MHTEPBaJIbl, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QpyHKIIMHM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUS W aHalu3a UHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPHUKOB peagbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydYarOHIMICS TOJNYYHUT CIETYIOIIHNE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUHN, N300paxaTh J1eWCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATs NOHATHE apU(PMETUYECKOIO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIIOJIB3Yys MPU HEOOXOAMMOCTH KAJIBbKYJATODP, BBITOIHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEPNKAIIMX KBaJpaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucyu OOJIBIIMX M MaJIbIX YUCENT C MOMOIIBIO JTE€CITHYHBIX
npoOeii u creneneit yucia 10.

AJire0panyvecKue BbIPaKeHUs

[IpyMeHsATh, TMOHSTHE CTENEHH C IEJIbIM [OKa3aTelieM, BBIOIHATh
mpeoOpa30BaHus BRIPAKECHUH, COJEPKANUX CTETICHH C IETbIM ITOKA3aTEeIeM.

BbITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PallMOHATBHBIX BBIPAKECHHIM
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIre0OpandecKUMu APOOsSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mpeodpa3oBaHus BRIPAKEHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiine uccaeaoBaHusl YpaBHEHUH U CUCTEM ypaBHEHH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauiecKuX MpeCTaBIeHUM (yCTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILICHMS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHO (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OICHKH,
peniarh JMHEHWHbIE HEPaBEHCTBA C OJIHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMPEACNATh 3HaueHHE (PYHKIMU TO 3HAYEHUIO
aprymMeHTa, ONpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y =x3,y = [x|, y = VX, onucsBaTh CBOHCTBa UYHCIOBOIL
byHKmn 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOJTYYUT CIEAYIOIIHUE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAJIBHBIC U UPPAIlMOHATIBLHBIE YHCIIA.

Breimonuare apudmeTuyeckue JEUCTBUS C  pallMOHAIBHBIMU  YHCIIAMH,
codeTrass YCTHbIE UM TNHUCbMEHHBIE TMPUEMBI, BBIIOJHITh BBIYUCICHUS C
UpPpalMOHATBHBIMUA YUCTAMH.



HaxoguTh 3HadeHWs CTENEHEHW C MEIbIMH II0Ka3aTeisiIMU MU KOPHEW,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyriiarh [I€UCTBUTEIbHBIC YHCJA, BBINOJHATh MPUKUJIKY pPe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC yPABHCHUS, YPABHECHUS, CBOASIIUECA K
HUM, POCTENIITNE TPOOHO-paIlMOHATIbHBIE YPAaBHEHHUSI.

Pemate cucrtempl ABYX JMHEHMHBIX YPAaBHEHHUU C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHECHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBJISIETCS IUHEWHBIM.

Pemath TekcTOBBIE 3ajayM  alreOpaMvdecKUM CIIOCOOOM C  ITOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIC ¢ IPUMEHECHHEM Trpad@uIecKux IpeacTaBiecHul (ycTaHABIUBAaTh, HMEET
I YPAaBHEHUE WIIM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pa)KaTh
pEIIEHHE HEPAaBEHCTB HA YHUCJIOBOW MPSAMOM, 3alMCHIBATH PEIICHHWE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeéMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIINE KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3ITUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM U3y4eHHBIX BUJIOB. [loka3piBaTh CXEeMAaTHUYECKU

pacnosoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QpyHKUMNA Buaa: y = kx, y
=kx+b y=ki y=ax2 +bx + ¢ y=x3 y=1x y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crpouts 1 M300paXkaTh CXEMATUYECKU IpaUKU KBaJIpaTUYHBIX (DyHKUUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaapaTUyHyr0 (QyHKIMIO 1O (OpMYyJIEe, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUHU.

YuciioBble M0OCI€10BATEIBLHOCTH H POrPeccuM

Pacno3naBath apumMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HbIX Crlocobax 3aJaHusl.

BbINONHATE  BBIUMCICHHS C  HUCHOJb30BaHUEM (OpPMYNT N-ro 4jieHa
apu(MeTnyecKoil U reOMeTPUUYECKOM MPOrpeccuii, CyMMbI IIEPBHIX N YJICHOB.

N300paxxkath wiieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYM M3 PeabHOM JKMU3HM (C MCIOJIb30BAaHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosnn4yectBo yacos DJIEKTPOHHBIE
HanmenoBaHmue pa3jesioB U TeM uudposbie
Ne i/ P Kontposbubie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 UYucna u Beruncienus. PanmonanbHbie 75 1 bubnmoreka [JOK
4ucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJreOpaHIeCKHe BLIPAKCHHA 27 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
3 ¥ PaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 KOOpHHHaTBI " rpaq)HKI/L qDYHKHI/H/I 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> lostopenue u odobmenue 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
but6mmoreka [JOK
1 Uucna u Beruucienus. KBaapataoie KOpHA 15 httos://m.edsoo.ru/7f4 178
) UYucna u Beruncienus. CTeneHs ¢ UenbIM 7 bubnuorexa [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHUS. 5 1 bubanorexa [JOK
KBanpaTHbiii TpéxwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXKeHHUS. 15 1 bubnuoreka [IOK
AnreOpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBapaTHbie 15 1 bubnmnorexa [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo /741 7af
but6mmoreka [JOK
8 DyHKuHH. OCHOBHBIC HOHATHA > https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
o 4
? yHictH. HCIIOBbIC QyHKIH ? https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
1 IT 1
0 OBTOpeHUE 1 0000MmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KJIACC

Konn4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Uucna u BeruucieHus. JleiicTBUTENbHbIC 9 bubmuoreka [JOK
qpcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEpABEHCTBA. Y paBHEHUS C 14 | bubnmoreka [JOK
OJHOU NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCcTBa. CHUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hits://m_edsoo.rw/7f419d08
bu6mmoreka [JOK
> Py 16 ! https://m.edsoo.ru/7f419d08
Bbu6mmoreka [JOK
6 YucnoBbIe TOCIEA0BATEIILHOCTH 15 1 hitps://m_edsoo rw/7f419d08
. [ToBTOpenue, 0600IIEHUE, CUCTEMAaTH3ALIUS 13 | bu6mmoreka [JOK
3HAaHUH https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET https://resh.edu.ru/subject/16/



https://resh.edu.ru/subject/16/

