MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOJOHKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yJarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUsI MATEMaTHIECKOW HAYKOH SIBIICHUH U MPOIIECCOB
B MPUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJECIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl a/IalTallid B COBPEMEHHOM IIU(POBOM
obmectBe. M3ydeHue anreOpsl oOecrieynBacT pa3BUTHE YMEHHS HaOJIOIAaTh,
CpaBHHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS WM BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBoeHUE Kypca ajnredpbl 00ECIeuyrnBacT pa3BUTHE
JOTHYECKOI0 MBIIUICHUST OOYYaroIMXCsA: OHM HCHOJIB3YIOT JAEIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNEe U KOHKPETU3aLHI0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroOMMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anuen 1esTeNbHOCTHOTO MPUHIINIIA O0yUEHHUS.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BRIYMCICHUSY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYSI C
IpyrMMH €ro JuHUAMHM. B Xome wu3yueHuss ydeOHOro Kypca 0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTtuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Y4YeOHOTO Kypca «AIredOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHENUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTHYECKOro anmapara, HeOOXOJUMOTO IJisl PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa U1 TOCTPOEHUS MATEMATHYECKUX MOJEJIEH, OMUCAHUS MPOLECCOB H
ABJIICHMA peanpHOro Mupa. B 3agaunm oOydeHHsT aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEO0OXOIUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIQJCHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHMsI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMMHUCS 3HAHUN O (QYHKUIMSIX KaK Ba)KHEMIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS U UCCIIEJOBaHMs Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE
u oduectBe. M3ydyeHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IIPEICTABICHUN O POJIM MaTEMATHUKH B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPBI.

CornacHo yuyeOHOMYy IIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fesibl COICpPKaHUS:
«Uucna u BBIUKCIEHUSN», «AJTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DYHKLIMM.

Ha uzyuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 gaca (3 yaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezieunio).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXO] OT OAHOW (hopMBI 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMoOHANIBHBIMU 4YKciIaMu. PeleHne 3aad U3 peaybHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeAeNIeHue, IpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPEENEHUs, 3auCch O0NbIIMUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHUJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHOMN IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3jIO)KEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPAKECHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3HA4YECHUS NepeMEHHBIX. [IpencTaBnenre 3aBHCUMOCTH MEXKY BEJIMYMHAMU B BHJIE
bopmybl. Beruucienus no popmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BbIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUiIa PACKPBITUSL CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJicTBa CTENEHH C HATypaAIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOUYIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXEHAE€ MHOTOWICHOB. DOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl W KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. Pelenne TEKCTOBBIX 3a/1ad ¢ TOMOIIBbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touky Ha npssmon. Yucnosele mpoMeKyTKH. PaccTossHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe pelieHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YpPaBHCHUU.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoWcTBa apu(pMETUYECKHUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K IIPE0OPa30BaHUIO YHUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpEXwieH, pa3lOKEHHWE KBAJPATHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckasgs ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
ParnmonanbHbIe BEIpaXKEHUS U UX peoOpa3zoBaHUeE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas uHTEpNpeTalrs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPAaBHEHHU C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1au alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpEAENCeHUs] W MHOXKECTBO 3HAaYEHUU
dbynakun. CiocoOb! 3a1aHust PyHKITUH.



I'paduk ynkuuu. Yrenue cpoiictB ¢(yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTPAKAIOIIUX PEabHBIE MPOIIECCHI.

OyHKIUKM, ONUCHIBAIONIME TMPSAMYI0O M OOpaTHYIO MPONOPLUOHATIHHbIE
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|X|. [paduueckoe
peleHre ypaBHEHH U CHCTEM YPaBHEHUI.

9 KIIACC

Yuciaa v BBIYMCICHUA

PanronanbHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
Kak OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOMU IIPSAMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apuMeTudyecKkue JeHCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIEr0 MHPA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHeHHS U HEPaABEHCTBA

JIunelinoe ypaBHEHHE. PenieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBaapatHoe ypaBHeHHE. PenieHue ypaBHEHM, CBOASIINXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas dynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MApaOOJIbI.



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

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE II0CIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysol N-To wieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibel N-ro djieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4IE€HOB apUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS IpPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpak/IaHUHA U pealu3allii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, NMPOLEAYP I'PaKIAHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXAEHUIO 3THYECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHUHUIIOB B I€ATEIBHOCTU YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyacTHE€ B pEIICHUWU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAMpPaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMAaTHYECKOTO
o0Opa3oBaHUsS Ha TMPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHON TPAEKTOPUHM 00pAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHUM, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTAlMEe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAUMMOCTHU JUISl PA3BUTHUS LUBUIIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1arONMOTy YU :

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHUU, MNPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa Ipyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM JUIsI OKPYKAIOLIEH Cpebl, OCO3ZHAHUEM
r7100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X pPeLeHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIbHOW U NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTUYECKYIO IEATENBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpUoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIOTE3bl 00 0OBEKTaX U SABJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JCPUUUTHl COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, INIAHNPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMble pEHICHUs U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATh PUCKU U
HOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 10rnyecKkue 1ecTBUA:

e BBIBISITh U XapaKTEPHU30BaTh CYLUIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs] IOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPEOOPA3OBHIBATH  CYXKIACHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30bupath J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CaMOCTOSITENIbHO HECJIOKHBIE JOKAa3aTeNIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALUI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOco0 pemeHuss y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BapUaHTOB peEUIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUMH € Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCIIONIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIHCKUNH MHCTPYMEHT MO3HAHUSA,
(GbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHBOpPEUUE, NpoOIeEmMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUI0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOECHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHUCHUMOCTEHl OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJABI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIOJIEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOHpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMAIIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAUUMU U WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIUSIMHU;

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPHUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATDL U (1)OpMy.III/Ip0BaTB CYXKIACHNA B COOTBECTCTBUU YCIIOBUSAMU



U IelsIMd OOUIeHMsS], SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOUKY
3pEHUs B YCTHBIX W NMHCbMEHHBIX TEKCTaX, JaBAaTh MOSCHEHHS IO XOIYy
pelIeHus 3a/1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIA PE3YyJIbTaT;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PaXKECHMUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMYyIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTEMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI paboT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3yibTaT paboThl, 0000aTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYHNIOBBIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE€ IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaHIbl,
OLIEHMBATh Kauye€CTBO CBOErO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
9acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEeHTUpPOBATb U KOPPEKTUPOBATH
BapUaHThI pEUICHUN C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJibTaTa peIICHUsI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUUUHBI JOCTHKCHUS WM HEJOCTIKCHUS 11ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kJacce OOYyYaroIIMIICS TMOJIYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BeImonHsaTh, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apHU(PMETHUECKUE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOoCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUN, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTh OT OaHOM (HOPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIEC YNCIA.

OKpyIJIsTh YuCa.

BBINIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHHI, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATE AEHCTBUSA CO CTENEHSAMHU C HATYpaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKU  JEIUMOCTH, pAa3JIOKECHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337aul, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, IPONOPLUUOHAIBHOCTHIO BEJIMYMH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIeHus 3a4a4 ¢ YYETOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasa.

Haxoguth 3HaueHHss OYyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BbIloNHATE  TpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NIOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNNUPOBKU — CllaraeMbiX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUJICHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.



Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHON, NPUMEHsSs IpaBHiIa
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonbGupare mnpumepsl Map 4YHUCEN, SBJIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JIUHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C JBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIIOBBIE IPOMEKYTKN Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipapuku THHENHBIX QyHKUUKA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[TonumaTe rpaduyeckuii cnocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH MH(OPMALUIO U3 TPaUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyueHuss B 8 kJiacce OOYyYarOIIMICS TIOTYYUT CIICIYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumensaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJb3Ys MNPU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH



npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpyuMeHAT, TMOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alre0pandecKuMu ApoOsiMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOKUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKEHUM JJIsI PEIICHUS pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEWHBIC, KBaJpaTHbIE YpaBHEHHUS U pallMOHAJbHbIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHCHUM PEIICHHS, €CJIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT CIOBECHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJEIN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOKCTBA YMCIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLECHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 WJUIIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[loHrMaTh W KUCMHOJBL30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHMs), ONPENENsITh 3HaueHHE (YHKIHMH MO 3HAYEHHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=kix,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOMCTBA UMCIOBOIL
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINAE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAMOHAIBHBIE YHCIIA.



Bemonusate apudmernueckue ACHCTBUS C pPalMOHAIBHBIMH  YHCIAMH,
codeTrass YCTHbIE UM TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIYMCICHUSA C
VPpalMOHATIBHBIMY YUCIIaAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrasTe JEHUCTBUTENBHBIE YHCIA, BBIIOJHIATH IPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEMHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHUS, CBOMSIIHMECS K
HUM, IPOCTENIINE TPOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JIMHEUHBIM.

Pemars TekcTOBBIE 3alauM  aJreOpanvyeckuM CHocoOOM C  MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIICTOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX MpeICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUMN PEILICHUs, €CJIA UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHElHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTEMBl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIME KBaJPaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacno3naBate (QyHKIMM HU3y4eHHBIX BHUIOB. I[loka3piBaTh CXeMaTHYECKH

pacIoyio’keHUe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKIM Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢, y=x3, y=1x, y = |x|, B 3aBucumoctu ot
3HauYeHUN KOA(DPHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U H300paxarb cxemMaTH4eCKu rpaduKu KBaJApaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 10 UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CTIOCO0aX 3a/IaHMUs.



BbINONMHATE  BBIUMCIACHHUS C UCHOJIB30BaHUEM (OpPMYyNIT n-ro 4jieHa
apu(MeTHYeCKON U TeOMETPUUECKOI MPOTrpecCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIENOBATEIBHOCTH TOYKAaMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHM IOCJIEIOBATEIBHOCTAMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ OpPOrpaMMBI Beero KOHT%OJILHLIG HpaKTﬁnquKne 0BPA30BATEILHBIC
padoThI padoThI pecypesl
bubnuoreka [{OK
1 Yucia 1 BeryucieHus. PanmonansHbIe Ynucia 25 2 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJIrCOPAHHCCKHC BLIPKCHILA 21 % https://m.eds00.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCPABCHCTBA R 2 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopunarst u rpagukn. Cyniuun X % https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
> Tosroperne i 060bmerne \ ! https://m.edsoo.ru/7f415b90
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8 KVIACC

Kosun4yecTBo yacos JJIeKTPOHHBIE
No ni/u HaumeHnoBanue Pa3aejioB U TEM (un(l)pOB])]e)
i nporpamMMbl Beero Kontpoubnbie  Ipakruyeckue 00pa3oBaTeJbHbIC
padoThI A% paiionﬂ < pecypeb
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue Beipakenus. KBaapaTHsiit 5 bubnuorexa [JOK
TpEXUWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 16 5 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 16 9 bubnmnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 Oykim. OCHOBHer HSHHTM h N > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9 1
YHIID HCHO]?IG q)yfmmi https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 I1 4 1
OBTOperte 1 o6o6menie Q https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
e HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbI (upposbic)
/o pa3j porp Beero Kontpoabnbie IlpakTunyeckue 06pazoBaTebHbIE
padoTshI P paﬁﬁonai pecypebt
1 Yucna u Beluncienus. JleiicTBUTenbHbIE 9 1 bubnuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 VYpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHHUSI C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 14 2 bubnnorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
° YHIIH 6 https://m.edso00.ru/7f419d08
6 HucnoBble OCIEA0BATENBHOCTH 15 1 Eggjﬁ&fgﬁ)?g}; £419408
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 18 1 bu6nmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

Maremaruka. Anrebpa: 7-i kimacc: 0a30BbI ypOBEHb: y4eOHHK, 7 Kiacc/ MakapbiueB
IO.H.,, Munmoxk H.I'., HemxoB K.M. u npyrue; nom pen. TenskoBckoro C.A.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenne»

Maremaruka. Anrebpa: 8- kimacc: 0a30BbI ypOBEHb: y4eOHHK, 8 kiacc/ MakapbiueB
IO.H.,, Munmoxk H.I'., HemxoB K.M. u npyrue; nom pen. TenskoBckoro C.A.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocsemenne»

Maremaruka. Anredpa: 9-i kimacc: 0a30BbI ypOBEHb: Y4eOHMK, 9 kiacc/ MakapbrueB
IO.H.,, Munmok H.I'., HemxoB K.M. u npyrue; mon pen. TenskoBckoro C.A.,
AxunonepHoe obmectBo «M3natenberBo «lIpocsenienue»

METOJUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

Maremaruka. AnreOpa: 7-i kiacc: 0a30BBIM ypOBEHB: Y4eOHUK, 7 kiacc/ MakapbraeB
IO.H.,, Munmok H.I'., HemxoB K.M. u npyrue; nom pen. Tenskosckoro C.A.,
AxunonepHoe obmectBo «M3natenberBo «Ilpocsenienue»

Marematuka. AnreOpa: 8-if kiiacc: 6a30Bblil ypoBeHb: ydeOHUK, 8 kiacc/ MakapblueB
IO.H.,, Munmok H.I'., HemxoB K.M. u ppyrue; mon pen. TensikoBckoro C.A.,
AxunonepHoe o6mectBo «M3narenserBo «IlpocBenienue»

Marematrka. AnreOpa: 9-i kiacc: 0a30BbIii ypoBeHb: y4eOHUK, 9 kiacc/ MakapbrueB
IO.H.,, Munmok H.I'., HemxoB K.M. m npyrue; non pen. Tenskockoro C.A.,
Axuunonepsoe obmectso «M3marensctBo «lIpocsemenne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6muorexa [JOK
https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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