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IHOACHUTEJBbHAS 3AIINCKA

Anrebpa sBIe€TCSA OJHHM M3 OMNOPHBIX KYypCOB OCHOBHOTO oOmmiero oOpa3oBaHHs: OHa
o0ecrnieurBaeT U3yuyeHue JPYyTrux JUCIUILINH, KaK €CTECTBEHHO-HAYYHOT0, TAK U TYMaHUTAPHOTO IIUKJIOB,
e OCBOEHHE HEOOXOIMMO Ui MPOJODKEHHUS 00pa3oBaHMs M B IOBCEJAHEBHOW >XKM3HU. PasButhe y
o0yJaromuxcsi HAyYHBIX TPEJCTABICHUN O TPOUCXOXKICHUN U CYIIIHOCTH alreOpandecKknx a0CTpaKIIHid,
criocobe OTpakeHUs] MaTeMaTUYeCKOW HAyKOMl SIBJEHHMH M MPOLIECCOB B MpPHUpOJE U OOLIECTBE, POIU
MaTEMaTHYECKOro MOJICIMPOBAHMS B HAYYHOM MO3HAHHUH U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHUIO
HAYYHOTO MHUPOBO33PCHHS M KA4eCTB MBILIUICHUS, HEOOXOMUMBIX JIsi afanTalid B COBPEMEHHOM
muppoBoM obmiecTBe. M3ydueHne anreOpsl 0OeCIeUYMBACT Pa3BUTHE YMEHHsI HaOJIOJaTh, CPAaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOU JCWUCTBUSI U BBIBOJBI, (OPMYyIUpOBaTh yTBepxkaAcHUs. OCBOeHHE Kypca aiareopbl
o0ecrieynBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHHM HCIIOJB3YIOT JCAYKTUBHBIE H
WHIYKTHBHBIE PACCYXIECHUS, 0000IIEeHIE 1 KOHKPETU3aIuIo, abcTparupoBanue u anainoruto. O0yuenue
anredpe mpernoaaraeT 3HaYUTeNbHbBIN 00bEM CAaMOCTOSTENLHOM 1EATETHbHOCTH 00YYarOIINXCS, TOITOMY
CaMOCTOSITENILHOE PEIlIeHUE 3a/1a4 SBIISCTCS peain3anueil 1e1TeIbHOCTHOTO MIPUHIIUIA 00y4eHUS.

B crpykrype mporpamMmbl yueOHOTo Kypca «Anredpa» Uisi OCHOBHOTO OOIIEro oOpazoBaHMS
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeNbHO-METOANYeCKre JUHUH: «Yucia W BBIYUCICHUS,
«AnreOpanueckue BBIpaXKECHHsS», «YpaBHEHHs U HepaBeHCTBa», «Dynkuum». Kaxmas u3 s1ux
COJIEPKATEIIbHO-METOANYECKUX JIMHUWA DPa3BUBAaeTCS HA MPOTHKEHUU TPEX JET H3Yy4YEHHUsS Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JHHHAMU. B Xoze wu3ydeHHs ydeOHOTO Kypca OO0YyYaromumcs
MPUXOJUTCS JIOTHUECKH PACCYkKAATh, UCTIONB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M ¢ 3TUM
B MporpamMmy y4eOHOTo Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO
BCEX OCHOBHBIX pa3Jiesiax MaTeMaTHMYecKoro o0pa3oBaHHsS U CHOCOOCTBYIOLIME  OBJIAJCHHIO
00y4aroIuMUCs. OCHOB YHUBEPCAIBHOTO MaTeMaTH4yecKoro si3bika. CopepikaTellbHOW M CTPYKTYpHOU
0COOEHHOCTBIO YUEOHOT0 Kypca «AnreOpay» sBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Copepxanuve nuHUM «Yucaa M BBIYUCIECHUS» CIY)KMUT OCHOBOM Ui JAJbHEWIIEro W3y4eHUus
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYalOIIMXCS JIOTMYECKOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHUS MOJIb30BATHCS AJTOPUTMAMHU, a TaKXKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX
IUIsS. TIOBCETHEBHOM KHM3HH. Pa3BUTHE MOHATHS O YUCIIE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
CBSI3aHO C DAMOHATIBHBIMH W HPPAMOHAIGHBIMU YHUCIAMH, (OPMHUPOBAHHEM TIPEICTABICHUH O
JeWCTBUTENILHOM 4YHCIe. 3aBepLIEHHE OCBOEHHSI YMCIOBOM JIMHUM OTHECEHO K CpeJHEeMYy OOIIeMy
00pa3oBaHUIo.

Copepxanue AByX alreOpanyeckux JIMHUNA — «AJredpandyeckue BBIPAKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO y OOYYalOIIMXCS MaTeMaTH4YecKoro armapara,
HE00XO0AUMOTO JUIsl peIIeHus 33a]]a4 MaTeMaTUKH, CMEKHBIX TPEAMETOB M MPAKTUKO-OPHEHTHPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro o0Imero o0Opa3oBaHusi Y4eOHBIH MaTepuan TPYHNIHPYETCS BOKPYT
paMoHATBHBIX BRIpXKEHUN. AnreOpa IeMOHCTPUPYET 3HAYCHHE MATEMAaTHKHU KaK SI3bIKA ISl IOCTPOCHUS
MaTeMaTHYECKUX MOJEIeH, ONMMCAaHUs MPOIECCOB M SIBICHWH pealbHOro Mupa. B 3amaum oOyueHUs
anreOpe BXOIAT TaKkkKe AajbHeWIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHHS, HEO0OXOAMMOro, B
YaCTHOCTH, U1 OCBOCHMS Kypca MH(POPMATUKHU, U OBJIAJIEHUE HABbIKAMH JEIYKTHBHBIX PACCYKACHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIMOCOOCTBYET pa3BUTHIO BOOOpaXEHHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanue (yHKIHOHAIbHO-TpagUuecKol JIMHUM HAIEJeHO Ha IMOJIydeHHe O0y4yarolUMUCS
3HAHUN O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKONW MOJENW JUIsl ONMHUCAHHWS M HCCICIOBAaHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBJICHUHN B mpupone U obmiecTBe. M3ydeHne marepuana criocoOCTByeT



Pa3BUTHIO y OOydYaloOIIUMXCsl YMEHHS HCIOJIb30BaTh pa3IUYHbIC BbIPA3UTENIbHBIE CPE/ICTBA S3bIKA
MaTeMaTHUKd — CJOBECHBbIC, CHMBOJIMYECKHE, TpaHUuecKue, BHOCHT BKJIaJ B (OPMHUPOBAHUE
IIPEJICTABICHUI O pOJIM MATEMATUKU B Pa3BUTUH LUBUIN3ALUU U KYJIbTYPBI.

CormacHo ydyeOHOMY IulaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHbIH Kypc «Aunrebpa», KOTOPBIU
BKJIIOUAET CJIEAYIOUIMEe OCHOBHBIE pa3fielibl colaepikaHus: «Uucia u BbIUUCICHUS», «ANredpandeckue
BBIPAKCHUS», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoaurcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYHCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIE, IIEpeXo] OT OJHON (hOpMBbl 3amucu Apodel K Ipyroi.
[lonsTie panMOHANBHOIO 4YHCJA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmerndeckre NeHCTBUS ¢ pallMOHAIBFHBIMU YHCIaMu. Pernienue 3ajad M3 peayibHOM MPaKTHKH Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpe/esieHHe, NpeoOdpa3oBaHue BhIPaKEHUI Ha OCHOBE
oIpeJiesIeHus], 3anuch OonbMX 4yucen. [IponeHTsl, 3amnuch NpoLEeHTOB B BUJE ApoOH U JpoOu B BUiE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIBHON ITPAKTUKH.

IIpumeHeHne MPU3HAKOB AEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

AuredpanyecKkne BbIpaKeHHs

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHE BBIPAKECHHUS C IEepeMEHHOM. JlONMyCTUMBIE 3HAYEHHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCHMOCTH MEX1y BeIMYMHAMU B BHJE (GopMysbl. Beruucnenus mo
¢dopmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIPaKEHHH, TOXKIECTBEHHO PAaBHbIE BBIPAXKEHMS, MpPaBUIA
npeoOpa3oBaHus CyMM M NPOM3BEIEHUI, MpaBuiIa PacKpbITUS CKOOOK M TNPUBEIACHHS MOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHNU C HaTypaJbHBIM I10Ka3aTENIEM.

Opnowrensl u MHorowieHsl. CreneHbp MHorowieHa. ClOXEHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOoWwIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHHU: KBaApaT CyMMBI U KBajapaT pasHocTH. PopMmyia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOKHUTEH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHHS, PAaBHOCUIBHOCTD
YpaBHEHHUI.

JIuneliHOe ypaBHEHHE C OJHOW NEPEMEHHOMW, YUCIIO KOPHEW JIMHEWHOIO YpPaBHEHHs, pELICHUE
JTUHENHBIX ypaBHeHMHU. COCTaBlIeHHE ypaBHEHUI MO YCIOBHMIO 3ajaud. PerieHue TEKCTOBBIX 3ahad C
[IOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHUE C ABYMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX JUHEHHBIX ypaBHEHUHN
C JAByMs nepeMeHHbIMU. PemeHue cucreM ypaBHEHHH criocoOom mojctaHoBKHU. [Ipumepsl perieHus
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKUHUU

Koopannara Toukn Ha npsmoil. UuciaoBsle mpoMexyTku. PaccrosHue Mexay AByMS TOYKaMU
KOOPJMHATHOU MPSIMOMA.

[IpsimoyronpHas cuctema koopauHat, ocu Oxu Oy. AGcicca u opJuHaTa TOYKH Ha KOOPIMHATHOM
wiockoctu. [Ipumeps! rpadukos, 3agaHHbIX GopmysniaMu. UteHne rpauKoB peabHBIX 3aBUCUMOCTEH.
[Tonsarue ¢ynxmuu. I'padux dpynkuun. CpoiictBa Qynkumii. Jluneitnas ¢ynkuums, eé



rpaduk. I'paduk Gyakumm y = [x|. ['padudeckoe perneHne IMHESHHBIX YPAaBHEHUN H CHCTEM JIMHEHHBIX
YPaBHECHUI.

8 KJIACC

Yuciia 1 BbIYHCICHUA

KBanpartusiii kopeHs u3 yucina. [lonstue o6 uppannoHaIbHOM duciie. JlecaTuuHbie TPUOIIKEHIS
uppanroHanbHbIX uucen. CBoiicTBa apu(MeTHUeCKWX KBaJpPAaTHBIX KOpPHEH W UX TNPHUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYMCIICHUAM. [leiicTBUTENIbHBIE YHCIIA.

Crenens ¢ nenbIM nokasareseM 1 €€ coiictsa. CTaHgapTHas 3alliCh YHUCIIA.

AsredOpanyeckue BbIPaKeHU s

KBagpartHslil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIN.

Anrebpanyeckas poOb. OCHOBHOE CBOMCTBO anreOpanveckoit napobu. CioxeHue, BhIYUTAHHE,
YMHOKEHHeE, JeJIeHne alre0pandeckux aApooeil. ParrioHanbHble BIpaKeHHsI U UX IpeoOpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, GopMylia KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemienune
YpaBHEHH, CBOASIINXCS K TMHEHHBIM B KBaJpaTHBIM. [IpocTreiinmme npoOHO-palioHaNbHbIE YpaBHEHHUSI.

I'paduueckas nHTEpHIpETAMS YPABHEHUH C IBYMsI IEPEMEHHBIMH M CUCTEM JIMHEWHBIX YpaBHEHHN
C IByMs niepeMeHHbIMU. [IprMeprl penieHus: CUCTEM HEJTMHENHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

Penrenue TEKCTOBBIX 33134 aNredpandecKuM CrocoooM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON NepeMEHHOH. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpaBeHCTBA ¢ OAHON nepeMeHHOM. CrucTeMbl IMHEWHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

DOYyHKIHUU

ITonarue Gpynkiuu. O61acTh ONnpeeneHnss 1 MHOKECTBO 3HaueHul GyHkimu. CriocoObl 3a1aHus
byHKLU.

I'paduk pynkuuu. Yrenue cBoiictB GpyHkuuu no e€ rpaduky. [Ipumepsl rpadguxoB QyHKIMA,
OTPaXKarOILIUX PEAbHBIE IIPOLIECCHI.

OyHKIMH, ONHUCHIBAIOLINE IPSIMYIO U O0OpaTHYIO MPOINOPLHOHANIbHBIE 3aBUCUMOCTH, UX TpapUKH.
Oynxupn Y = X%, y = X%, y = Vx, y=|X|. Tpaduueckoe pemenne ypaBHEH I i CHCTEM YpaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYHCICHUA

PannonanpHble yncia, UppalMoOHaIbHbIE YUCIAa, KOHEUYHbIE U OECKOHEYHBIE JECATUYHBIE APOOH.
MHOXecTBO NEHCTBUTENBHBIX YUCEN, NEHCTBUTENIbHBIE YHCIAa KaKk OECKOHEUHbIE JECATHUYHBIE JPOOH.
B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEKIY MHOXXECTBOM JCUCTBUTENBHBIX YHMCEN U KOOPAUHATHOU
MIPSIMOM.

CpaBHeHHE IEHCTBUTENBHBIX YUCEll, apu(MeTnyecKue NeHCTBUS C 1eHCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIHLHOCTH MIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HAUEHUE BETMUYMHBI, TOUHOCTh NpuOimxkenus. Okpyriaenue uucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUMN.

YpaBHeHHd U HEPABEHCTBA

JInneiiHoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIIUXCS K JINHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOISIIMXCSA K KBaJApaTHbIM. bukBanpaTHOE
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUN TpETbEd M YETBEPTOM CTENEHEW pas3IoKEHUEM Ha
MHOKHUTEIIH.



Pemenne npoOGHO-pallMOHATBHBIX ypaBHEHHU. PereHue TEKCTOBBIX 3a7ad anreOpandecKum
METOJIOM.

VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €ro rpaduk. Pemenne cucreM IByX TMHEWHBIX YPAaBHEHHUN C
IBYMs IIEpEMEHHBIMU. PellleHne cucreM AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpoO# cTeneHu. [ paduueckas MHTEPIIpETAUs CUCTEMbl YPaBHEHUH € ABYMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1a4 AreOpanyecKiuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penrenne nMHENHBIX HEPABEHCTB C OAHOM IepeMEHHOM. Penienre cucteM TMHEHHBIX HEPABEHCTB C
onHoN mepemeHHOM. KBaapaTHblie HepaBeHcTBa. ['paduueckass HHTEpIpeTanus HEPABEHCTB M CHUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢pyHkuus, e€ rpaguk u cBoiictsa. [lapabosna, KoopAnHATH! BEPIIMHBI 1apadoJIbl,
OChb CUMMETpPHUU NapaboJIbl.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y = Vx, Y = |x|u ux cBOiicTBa.

Yucii0BbIE MOCIEA0BATEIBHOCTH U IPOIPecCHH

[lonATne YMCIIOBOM IIOCIENOBATENBHOCTU. 3aJaHUE IIOCIENOBATEIbHOCTH  PEKYPPEHTHOU
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opMynasl N-ro wieHa apuPpMETHIECKON U
rE€OMETPUUYECKOMN MPOTrPECCUI, CyMMBI IIEPBBIX NYJICHOB.

N3o0paxkeHue wieHOB apu(METHYECKOM M TeOMETPUYECKOW MpOorpeccuii TOYKaMu Ha
KOOpPJIMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJIbTAThl OCBOCHUS IPOrPaMMBbI yUeOHOTO Kypca «Aredpa» XapakTepH3yloTCs:

1) naTpuoTHYECKOE BOCTIUTAHME:

MPOSIBIIEHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTIKEHHUSM POCCHHCKUX MaTeMaTHUKOB M POCCHICKOM MaTeMaTHYEeCKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaskKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBHINOJTHEHHIO OOSI3aHHOCTEH TpakJaHWHA W pealnu3aliil  ero Ipas.,
MPE/ICTABJICHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHWPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM,
MpOIeAyp TPaKIAHCKOTO oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO
ITUYCCKHUX HpO6J’IeM, CBA3aHHBIX C IMPAKTUYCCKUM IMPUMCHCHUEM )IOCTI/I)KGHI/Iﬁ HayKH, OCO3HAaHUEM
B2XHOCTU MOPATHHO-ITHUECKUX MPUHITUTIOB B IEATEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCTIUTAHUE:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTHC B PpPCIICHUU [MPAKTUYCCKUX 3aaad MaTeMaTHYECKOU
HaNpPaBJICHHOCTH, OCO3HAHNEM BKHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKCHUU BCEH JKU3HU
JUIS YCTIEITHON MPOQeCcCHOHANIBHON AeSITeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHUEM HMHIAMBHUIYaTbHON TPAaeKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIHTAHHE:



CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MAaTEMAaTUYECKHX OOBEKTOB,
3a]1a4, pelIeHUH, pacCyKICHUM, yMEHHUIO BUAETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OpHEHTAIMEH B IEATEIFHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI YEJIOBEKA, IPUPO/Ibl U OOIIECTBA, TOHUMAHUEM MAaTEMAaTHYECKON HAayKU Kak
cepbl 4eTOBEYECKON AEATEIBHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIM3ALUY,
OBJIAZICHUEM SI3BIKOM MAaTE€MaTHUKH W MaTEMaTUUYECKON KyJbTYypOll Kak CpeICTBOM IIO3HaHWS MMHpa,
OBJIa/ICHUEM ITPOCTEHIIMMH HaBbIKAMU MCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢u3nyeckoe BocmuTaHWe, (POPMHUPOBAHHWE KYJIBTYPHI 30POBbS M 3MOIMOHAILHOIO
OJiaromoJiyqus:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpPECax CBOErO 3/0pOBbs, BEACHUS
3I0pOBOr0 00pa3a JKM3HU (310pOBOE IUTAHHUE, COAJAaHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
perynsipHasi ¢u3n4ecKas akKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PeQIIEKCUH, IPHU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOI'0 K€ IpaBa JPyroro 4ejIoBeKa;

7) IK0JIOTHYECKOE BOCITUTAHHUE:

OpHEHTalell Ha MPUMEHEHME MaTeMAaTU4YEeCKUX 3HAHMM JUIsl pelleHus 3ajad B 00jacTu
COXPAHHOCTH OKpYXKarollel Cpe/ibl, IUIAHUPOBAHMSI TOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX IOCJIEICTBUI
IUIL OKPY’KaroLIe cpelibl, OCO3HAHUEM INI00AIbHOIO XapaKTepa SKOJOIMUYECKUX MPOOJIeM U IMyTeH HX
pelieHus;

8) aganTanus K H3MEHSIIOIIUMCS YCJIOBHSM CONUAILHOI W PUPOIHON CpebI:

TFOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JIeATeIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCS y APYTHX JIIOJEH,
puoOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBbBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OIbITA APYIHX;

HE00X0IMMOCTbIO B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4YHCIIe POPMYIUPOBATH UIEU, TOHSATHS,
runore3bl 00 0OBEKTax M SBICHUSX, B TOM YMCIE DPAHEE HEU3BECTHBIX, OCO3HABaTh JEPHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO Kak
BBI30B, TPEOYIOINUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U eHCTBUS, (POPMYIUPOBAThH
1 OLICHHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATbBI
ITo3naBaTenbHBIC YHHBEPCAJbHbIC Y4eOHbIE JeHCTBHA

ba3oBble Jornyeckne AeMCTBUSA:

® BBIIBJIATHh U XapaKTEPU30BATh CYIIECTBEHHBIC IMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHATHMH,
OTHOIICHUNA MEXIy TMOHATUSAMHU, (QOPMYIHpPOBATH OIpEAeTCHUs TOHSATHH, YCTaHABIUBATh
CYIIECTBEHHBI MPU3HAK KIACCHU(UKALWU, OCHOBAHUS JJIs OOOOIICHHUS W CPAaBHEHUS, KPUTEPHUH
MPOBOJMMOT0 aHAJIN3a;

e BOCIOPHHHMATH, (OopMynIHpOBaTH UM  TPEOOpPA3OBBIBATH CYKACHHS: yTBEPAUTEIbHBIE W
OTpHUIIaTENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BBIIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpPEUHs B (DaKTax, MaHHBIX,
HaOMIOJICHUAX W YTBEPXKACHUSIX, TpEIIaratb KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH |
IIPOTUBOPEYUH;

e JenaTh BBIBOJBI C HCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX UM HWHIYKTHUBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIKOUYEHUH 110 aHAJIOTUH;



pa3duparth J0Ka3aTenbCcTBA MATEMAaTUYECKUX YTBEPkKACHUH (IpsIMbIE U OT IPOTUBHOIO), IPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JI0KA3aTesIbCTBA ~ MaTeMaTH4YecKMX  (akToB,  BBICTPAUBaTh
apryMEHTaLUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpPATh cII0COO perieHus y4eOHOM 3agaun (CpaBHUBaThb HECKOJIbKO BapHaHTOB peELICHUS,
BbIOMpATh HanboJee MOIXOASIINNI ¢ YIETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBarenbcKkue aeiicTBUS:

MCIOJIH30BATh BOIPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOIPOCHI,
¢buKkcupyomue TpoTHBOPEYHEe, MPoOJieMy, CaMOCTOATENBHO yCTaHABIMBATh MCKOMOE M JIaHHOE,
(bopMHpOBATh TMIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOXKHBIM 3KCIIEPUMEHT, HEOOJIbIIOe
UCCIIEIOBAaHHE II0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYecKoro OObEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOO0M;

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh OOOOLIEHUSI W BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOIO
HaOJIOACHNUS, UCCIICOBAHMS, OLEHUBATH JTOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
000011EeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIABUTATh MPEATONIOXKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS PELICHHUS
3a7a4m;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHMIO PA3IUIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BEIOMpAaTh (hopMy mpeacTaBIeHus HHOOPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH,
JrarpaMMamu, MHOM rpadukoil 1 nX KOMOMHAIUSIMU;

OLICHMBATh HAA&KHOCTh HMH(POPMAIMK TIO  KPHUTEPUSIM, TPEIIOKEHHBIM  YUYHUTENEM UM
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMyHHKaTHBHBbIE YHHBepcaIbHbIe YUeOHbIe JeficTBUs:

BOCIIPHHUMATH U (OPMYJIMPOBATH CYXKJCHUS B COOTBETCTBUHU C YCIOBHSIMH M LEJISIMHU OOIICHHMS,
SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Iy PELIeHHUs 3a71aui, KOMMEHTUPOBATh MOJIy4YEHHBIH pe3ysbTar;

B X071 00CYXJIEHUS 3a/1aBaTh BOIPOCHI 10O CYILECTBY 0O0CYXk/1aeMON TeMbl, IPOOIEMBI, peraeMoi
3aJjauy, BBICKA3bIBaTh WJIEH, HAlleJICHHbIE Ha MOMCK PEIICHUs, COMOCTABIATh CBOM CYXKJIEHHS C
CYXKIEHUSIMH JIPYTHX YYaCTHUKOB JAWANOTa, OOHApY)KUBATh pa3jiMdhe W CXOJCTBO MO3HIIWH, B
KOPPEKTHOH Gopme (HopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTAaBIATh  PE3yAbTaThl  PEIICHWS  3aJaud, OJKCIIEPHUMEHTAa, HCCIEOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/1ay MPEe3eHTalUd U 0COOeHHOCTEN
ayJUTOPHH;

MMOHUMATh W HMCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHONW M WHAWBHIYATBHON pabOTHI NPH pPEIICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

MPUHUMATH 1IeJTb COBMECTHOW JEATENBHOCTH, TUIAHUPOBATh OPTraHU3AIlUI0 COBMECTHOW pPaboTHI,
pacrmpenensaTh BB padoT, JOTOBAPUBATHCS, 00CYKIAaTh MPOIECC U PE3YJIbTAT PabOoThI, 0000IIaTh
MHEHHS HECKOJIbKUX JIIO/IEH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00Cy:k1eHUsI, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
JpyTHUE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOM JIEHCTBHA C IPYTMMH YICHAMHU
KOMaHJIpl, OLIEHUBaTh KauyeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT 1O KPUTEPHUSM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.



PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranu3aunus:

CaMOCTOSITENIbHO COCTaBIIATh ILJIaH, AITOPUTM pElIeHUs 3a7auu (WM €ro 4acTh), BBIOUpATh Crioco0
pelieHUs ¢ YY4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ y4€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, JMOIIMOHAJIBHBIN UHTE/VIEKT:

BIIQJIETh  CIIOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTPOJISL Tpollecca ¥ pe3yibTara pemieHus
MaTeMaTHUYECKOM 3a1a4u;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTUBBI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAHACHHBIX OIMOOK, BRISIBICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJibTaTa ACSITEILHOCTH IMOCTABICHHON IEJIM U YCIOBUSAM, OOBSCHSTH
MPUYMHBI  JOCTY)KCHUS WM HEJOCTHIKCHHS IeJIM, HaXOIUTh OIMUOKY, J/aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATHI

K xoH1y 00y4enus B 7 kj1acce 00 y4aroIHiiCs MOTYYUT CIACAYIOMNE IPEIMETHBIC PE3YIIbTAThI:

Yucia v BHIYUCICHUA

BbinmonHATe, coyeras yYCTHbIE M IHCbMEHHbIE MNPHEMBI, apudmMeTHueckue AEHUCTBHUS C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTp 3Ha4€HUS YMCIIOBBIX BBIPAKEHHA, TPUMEHITH pa3HO0Opa3HbIe CIIOCOOBI U IPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U IECSITUYHbBIE TPOOH.

[lepexoauThb OT 0AHOM GOPMBI 3aMKCH YKCeN K APYroi (mpeoOpa3oBhIBaTh AECATHUHYIO APOOh
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECSATHUHYIO
Tpo0B).

CpaBHMBATB U YIOPSI0UYMBATh PALlMOHAIBHBIE YHCIIA.

OxpyryTh uncia.

BBINONMHATE NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYMCIEHUHN, OLIEHKY 3HAYEHMH YHCIIOBBIX
BbIpaK€HUI. BBINOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh NpU3HAKU AETUMOCTH, Pa3I0KEHUE Ha MHOKHUTENIN HATYPaJIbHBIX YHCEIL.

Pemarp mpakTHKO-OPHEHTUPOBAHHBIE 3a/1ayd, CBA3aHHbIE C OTHOIICHWEM BEJIUYUH,
MIPOIMOPLMOHAIBHOCTBIO BEJIMYMH, NMPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 33]a4 C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs1

Hcnonb3oBare anreOpandeckyr0 TEPMHHOJIIOTHIO U CUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxoauTs 3HaueHHns OYKBEHHBIX BBIPQXEHUH MPH 33JJaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BoinonHsATe nmpeoOpa3zoBaHus 1I€JI0TO BBIPAXKEHHS B MHOTOWIEH MPHUBEAECHHUEM IOJIOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbIMONHATE yMHOXEHHE OJIHOWIEHAa Ha MHOTOWIEH M MHOTOWIeHa Ha MHOTIOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3oKEHHE MHOTOWIEHOB HA MHOKUTENU C IOMOIIBIO BEIHECEHUS 32 CKOOKHU
00I11er0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUS (hOpMYI COKPALIEHHOTO YMHOXKEHUSI.

[TpuMeHnsaTH IpeoOpazoBaHKUs MHOTOWIEHOB ISl PELIEHUS Pa3IMYHBIX 3a/1a4 U3 MaTEeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTEMEHEHW C HATypalbHBIMH ITOKA3aTeNIsIMH IS MPeoOpa3oBaHUS
BBIPAYKEHUM.

YpaBHeHusI 1 HEPaBeHCTBA

Pemate sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexofa OT
HCXOJIHOTO YPABHEHUS K pAaBHOCUIILHOMY eMy. IIpoBepATh, SABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOAbl MPU PELICHUH JTUHEHHBIX YPaBHEHUN U UX CHCTEM.

[TonOupats mpuMepsl Map 4Kces, SBISIOUUXCS PEHICHUEM JIMHEHHOTO ypaBHEHUS C JIBYMs
[IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTU Tpa(pUK JIMHEHHOTO YpaBHEHHS C IByMsI TI€PEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOAUTE PUMEPHI PELICHUS YPABHEHUSI.

Pemate cuctempl ABYX JHMHEHHBIX YPABHEHUW C JBYMS I[EPEMEHHBIMH, B TOM YHCIIE
rpaduyYecKy.

CocTaBidTh U pelaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUM 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aui MOJYYEHHBIN pe3ynbTar.

DOyHKIHUU

N306paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3a/IaHHBIM KOOPAUHATAM,
JIy4H, OTPE3KH, UHTEPBaJbl, 3aIIUCHIBATH YMCIIOBBIE IPOMEKYTKH Ha AIreOpandeckoM s3bIKe.

OTMeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH T10 33JaHHBIM KOOPJIMHATAM, CTPOUTH IpaduKu
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU Y = |X].

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXKy BEIMYMHAMH: CKOPOCTb,
BpEMs, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTh 3HaueHue QyHKIMY 110 3HAUEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii coco® mpeacTaBieHUS U aHalu3a WHGOpPMAIUU, U3BJIEKATh U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaQUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHus B 8 kjacce oOydaromuiicss MOMYyYUT CIEAYIOIME IPEeIMETHbIE
pE3yJIbTaThI:

Yucna v BbIYUCICHUA

Hcnonp30BaTh HayallbHbIE TNPEICTABICHUS O MHOMECTBE JCHCTBUTENBHBIX YHCEN JUIs
CpPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHUH, H300pakaTh JAEHCTBHUTEIbHBIE YHWCIA TOYKAMHU Ha
KOOPIMHATHON IIPSIMOIA.

[TpuMeHsATH MOHATHE apUPMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNb3ysd MpU HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOJHATh IPEeoOpa3oBaHUsl BBIPAKECHUH,
coJieprKalliX KBaJpaTHbIe KOPHHU, UCIIOIb3Yys CBOWCTBA KOPHEH.

Hcnonb30Bath 3anmucu OOJBUINX U MaJIbIX YHCEI C TOMOIIBIO IECATUYHBIX ApOoOe U cTeneHen
yucna 10.

AJiredpanyecKkue BbIpaKeHUs1

[IpuMeHsTh TOHSATHE CTENEeHM C LEeJIbIM I0Ka3aTesleM, BBIMOJHATh IPeoOpazoBaHus
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE TPEOOPA30BaHMSI PALIMOHATIBHBIX BBIPAXKEHUN HA OCHOBE MpaBUII
JeHCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckuMH IpOoOsiMU.

PacknanpiBath KBapaTHBINA TPEXUJIEH HA MHOXKUTEIH.

[IpumensTh mpeoOpa3oBaHusl BHIPAKEHUHN JUISI PELICHUS Pa3IMuYHBIX 3a/1ad U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaIpaTHBIE YPABHEHUS U PALMOHAIBHBIC YPAaBHEHNU S, CBOISIIMECS K HUM,
CUCTEMBI IByX YPAaBHEHMI C IByMsI IEPEMEHHBIMU.



[IpoBoauTh mpocTeIME MCCIECTOBAHUS YPABHEHHH M CUCTEM YPaBHEHWH, B TOM YHCIIE C
MPUMEHEHHEM TpaUuecKux MpeICcTaBICHU (YCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
ypaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

[lepexonuth OT clioBeCHOU (OPMYIUPOBKH 3a/1a4M K €€ anreOpanueckoil MOAeNu ¢ TOMOIIbIO
COCTaBJICHHUSl YpaBHEHUS WJIM CHCTEMbl YpaBHEHUW, HHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4i TOJy4YEeHHBIA pe3ysbTarT.

[TpuMeHsATH CBOWCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLIEHKH, peIIaTh JHHEHHBIC
HEPaBEHCTBA C OJHOU EPEMEHHOM U UX CUCTEMBI, JaBaTh rpaUuecKylo MILTIOCTPAIIMI0 MHOYKECTBA
pelIeHH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIIUU

[ToHnMaTh M HCMOJIB30BaTh (PYHKIMOHATIBHBIC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJIHNYECKUE
0003HaYeHHUsI), ONpPEAENATh 3HAUeHHE (DYHKIUU MO 3HAUEHUIO apryMEHTa, OMpeAeNsiTh CBOICTBa
¢byHKIMY M0 e€ rpaduKy.

Crpouts rpaguku 351eMeHTapHbIX QYHKIUHI BUA:

y=k/x,y=x%y=x%y=IX|, y = VX, onucsiBath cBOiicTBa 4MCI0BOI (yHKIHMH 110 €€ rpaduKy.

K xoH1y 00y4enus B 9 kj1acce 00y4aroIHiics MOTYYUT CIASAYIOMNE IPEIMETHBIC PE3YIIbTAThI:

Yucjaa 1 BBIYUCICHUA
CpaBHHBATh U YIOPSIIOYUBATH PAIMOHAIBHBIC U UPPAITHOHAIBHBIC YHCIIA.

BoimnonuATe apugmMernueckue AEMCTBHUS C pAalMOHAIBHBIMU 4YHMCIAMH, COYeTas YCTHBIE U
IIMCBbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHHS C UPPALMOHAIBHBIMUA YU CIAMHU.

HaxonuTe 3HaueHus CTENEHEH € LEJIbIMM IIOKa3aTeIsIMU U KOPHEH, BBIYMCIATH 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh NEHCTBUTENbHBIE YHCIIA, BBITOJHATH NPUKHUAKY pE3yjbTaTa BBIYUCICHHUH, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHHd U HEPAaBEHCTBA

Pemrate nuHEHHBIE W KBaJApaTHbIC YPABHEHUsS, YPAaBHEHUS, CBOAAIIMECS K HUM, IIPOCTEUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemrate cucTemsl IByX JMHEHWHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHH,
B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

Pemrate TekCTOBBIE 33/]a4n AIreOpandecKM CIIOCOOOM C MOMOIIbIO COCTABICHHS YPaBHEHUS WU
CUCTEMBI JIByX YPAaBHEHHMI C IBYMs IEPEMEHHBIMHU.

[IpoBoNUTE MpOCTEHIIME MCCIEIOBAHHUS YPAaBHEHMM M CHCTEM YpaBHEHMH, B TOM YMHCIIE C
IpUMEHEHHEM TIpaduuyecKuX MpeacTaBleHuil (yCTaHaBIUBaTh, MMEET JIM YpaBHEHHE WIH CHCTEMa
YPaBHEHUH PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHNe HEPaBEeHCTB Ha
YHUCJIOBOM MTPSIMOM, 3aITMCHIBATh PEIICHHUE C TIOMOIIIBIO CHMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOLIUE KBaJIpaTHOE
HEPaBEHCTBO, 300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOI, 3aUChIBATh pEIICHHUE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPU PELLIEHUN PA3JIUYHbIX 3a/1a4.

DOYyHKIHUU

Pacno3naBath (QyHKIMM W3y4eHHBIX BUIOB. lloka3piBaTh CXeMaTHYECKH paCHOJIOKEHUE Ha
KOOP/AMHATHOM MJIOCKOCTH TpaduKoB PyHKIMIA BUaA:

y=kx,y=kx+b,y=k/x,y=ax2+bx+cy=x%y=vX,V = |X|, B 3aBHCHMOCTH OT 3HavYcHHii

KO3 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA () yHKIIUH.



Ctpouts 1 N300pakaTh CXeMaTHIECKU IpaUKN KBaIPATHIHBIX (DYHKIHA, ONICHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKLIUH 110 UX Tpadukam.

Pacrnio3naBath KBaJpaTH4YHYIO (YHKLHIO TIO (OpMyIe, MPUBOAUTH MPUMEPHI KBaIPAaTUYHBIX
GbYHKIMIA U3 peabHOM KU3HHU, PU3NKH, TEOMETPUH.

Yuci0BbIe MOCJI€10BATEIbHOCTH H POTPECCHH

Pacnio3naBath apupMEeTHYECKyl0 M TEOMETPUYECKYI0 MPOTPECCMH MPH pasHBIX CIOCO0ax
3a/1aHus.

BBIMONHATE  BBIYMCICHUS C HUCIOJBb30BaHMEM (GOpMydT N-To uieHa apu(METHYECKOH U
reOMETPUYECKON MPOrpecCuii, CyMMBI IIEPBBIX N YICHOB.

N300paxkaTh WiCHbI HOCIEA0BATEIbHOCTH TOYKaMH Ha KOOPAWHATHOMN TJIOCKOCTH.

Pematp 3amaum, cBsS3aHHBIE C YHCIOBBIMH IOCIIEAOBATEIBHOCTSIMH, B TOM YHCJIE 33/1a4d W3
peanbHOM )KMU3HU (C UCHOIB30BaHUEM KaJIbKYIATOPA, IM(POBBIX TEXHOJIOTHN).



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

HaumeHoBanue KoiniecTBo 4acoB DJIeKTPOHHBbIE
. pa3aesioB U TeM IpakTHyec (uudpossbie)
Ne NMPOrpaMMbI Bcero KOHTP(;) JIbH KHe o0pa3oBaTe/ibHbIE
bIC paboTLI padoThI pecypchl
Yucna u bubmuorexa [IOK
1 | BerHCIeHmA. o5 1 https://m.edsoo.ru/7f415b9
Panmonansubie 0
qucha.
Anrebpandeckue bubnmoreka [JOK
2 | BBIp@KEHUS. 27 1 https://m.edsoo.ru/7f415b9
0
YpaBHeHus u bubnuoreka [IOK
3 | HepaBeHCTBa. 20 1 https://m.edsoo.ru/7f415b9
0
Koopaunats! u bubmmoreka [JOK
4 | rpapuxu. yHKIHH. 24 1 https://m.edsoo.ru/7f415b9
0
[ToBTOpEHUE N bubnnorexa [JOK
5 | obo6uieHue. 6 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO
YACOBIIO 102 5 0
I[TPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

KoanuecTBO 4acoB 3J'[eKTp0HHBIe
No HanmeHnoBaHue pa3aesioB 1 Kontpo IIpakTu4 (uudposbie)
B TeM NMPOrpaMMbIl Bcero JIbHbIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypcnl
UYwucna v BBIYUCIICHUS bubmorexa LIOK
1 KBapaTHbe Kopi ' 15 https://m.edsoo.ru/7f4
' 17af8
Uwucna u Berunciienusi. CTeneHb bubmorexa LIOK
2 ‘ 7 https://m.edsoo.ru/7f4
C IIEJIBIM TTOKa3aTeJIeM.
17af8
bubnunoreka LIOK
3 ﬁg;?g?:;;cm? BBIP&CHIA. 5 1 https://m.edso0.ru/7f4
p TPEXUJIEH. 17af8
AnrebpandecKue BhIpaKECHUS bubmmorexa [IOK
4 Anre6panteckas podh ' 15 1 https://m.edsoo.ru/7f4
‘ 17af8
YpaBHEeHHsI 1 HEPABEHCTBA. bubsmorexa LIOK
5 KBazipaTHbIe ypaBHeHHs 15 1 https://m.edsoo.ru/7f4
' 17af8
YpaBHEeHHsI 1 HEPABEHCTBA bromiorexa LIOK
6 CHCTeMLL VPABHOHITH ' 13 https://m.edsoo.ru/7f4
yp : 17af8
bubmnoreka IIOK
7 gg ABHCHITT 1 HEPABCHCTRA. 12 1 https://m.edso0.ru/7f4
pPaBEHCTBA. 17af8
bubmnoreka IIOK
8 | ®yukiuu. OCHOBHBIC TIOHITHS 5 https://m.edsoo.ru/7f4
17af8
bubmnoreka IIOK
9 | ®dynknun. Yucnossie pyHKIUH 9 https://m.edsoo.ru/7f4
17af8
but6mmorekxa [IOK
10 | TloBTOpenue u 0000IIECHNE 6 1 https://m.edsoo.ru/7f4
17af8
OBIIEE KOJIMYECTBO HACOB 102 5 0
I1O ITPOT'PAMME
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https://m.edsoo.ru/7f417af8
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoaudecTBO 9acoB

Koutp JJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB OJIbHBI IpakTuy (uudposbie)
B U TeM NPOrpaMMmbl Bcero e ecKue o0pa3oBaTejIbHbIE
padort padoThI pecypcsl
bl

Yucna v BBIYUCIICHUS bubmorexa [IOK

1 N ‘ 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIC YHUCIIA. 08
YpaBHEHUs U HEPABEHCTBA. bubnuorexa [JOK

2 | YpaBHeHHs C OJHOM 14 1 https://m.edsoo.ru/7f419d
MIEPEMEHHOM. 08
v bu6mmoreka [IOK

3 | 7 PaBiCHHi HICPaBetctBa. 14 1 https://m.edsoo.ru/7f419d
CucreMbl ypaBHEHHH. 08
v bubmuorexa [JOK

4 PABHCHIT M HEPABCHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencrsa. 08

bubmuorexa [JOK
5 | ®OynHkimu. 16 1 https://m.edsoo.ru/7f419d
08

- bu6mmoreka [IOK

6 HCIOBIC 15 1 https://m.edsoo.ru/7f419d
MOCJIEI0BATEIHLHOCTH. 08
o 6506 bu6mmoreka [IOK

7 | OBTODCIHE, 0DODIICHHC, 18 1 https://m.edsoo.ru/7f419d
CUCTEMAaTH3aIHsI 3HAHHHA 08

BIIEE KOJIMYECTB
OB © ¢TBO 102 6 0

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka. Anrebpa: 7- kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 7 kitacc/ MakapsraeB FO.H., Munmatox

H.I'., HemkoB K.U. u npyrue; nox pen. TemskoBckoro C.A., AkimoHnepHoe obmectBo «3marenscTBo

«[Ipocsenienue»

Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 8 kiacc/ MaxkapsrueB F0.H., Munatok

H.I'., HemkoB K.W. u npyrue; nox pea. TemskoBckoro C.A., Axkimoneproe o0miectBo «l31arenbeTBo

«IIpocsemenue»

Matemaruka. Anreopa: 9-i kiacc: 6a30BbIl ypoBeHb: yueOHUK, 9 kimacc/ Makapsraes FO.H., Munarok

H.I'., HemkoB K.W. u npyrue; nox pen. TemsxkoBckoro C.A., AkunonepHoe obmectBo «M3narenbcTBo

«[Ipocsernienue»

Matemartuka. BeposTHOCTB U cTatucTuka: 7-9-e kinacchl: 0a30BbIil YpOBEHb: YUeOHHUK: B 2 4acTsx, 7-9

kimaccel/  Beicomkmit WP, fAmenko W.B.; moxm pen. SfAmenko W.B., AxknuoHepHOoe 0OIIECTBO

«U3narensctBo «lIpocBenienuey

Marematuka. ['eomerpust: 7-9-e kmacchl: 0a30BbId ypoBeHb: yueOHHK, /-9 kiaccbl/ ArtanacsaH JI.C.,

byty3os B.®., Kagomues C.b. u apyrue, AxkunonepHoe oduectBo «M3narensctBo «IIpocBenienue»
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

Marematuka. AnreOpa: 7-i kiacc: 6a30Bblif ypoBeHb: yueOHUK, 7 kinacc/ MakaperueB FO.H., Munarox
H.I'., HemkoB K.W. u npyrue; nmox pen. TensikoBckoro C.A., AkuuonepHoe o0miecTBo «M31arenscTBo
«IIpocBemieHue»

Marematuka. Anredpa: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ MakapbrueB FO.H., Muniok
H.I'., HemikoB K.W. u npyrue; nox pexn. TemsikoBckoro C.A., AkuuoHepHoe obmectBo «M3marenscTBo
«IIpocsenieHne»

Maremaruka. Anrebpa: 9-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 9 kiacc/ MakapsraeB FO.H., Munmatox
H.I'., HemikoB K.W. u npyrue; nox pexa. TemsikoBckoro C.A., AkunoHnepHoe obmectBo «M3narenscTBo
«IIpocemienue»

Matemaruka. BeposSTHOCTB U cTaTucTUKA: 7-9-¢ Kitacchl: 0a30BbIi YPOBEHb: YUeOHUK: B 2 4acTsx, 7-9
knaccel/  Beiconkmit  M.P., Smenxo WU.B.; monm pen. SAmenxko W.B., AxmuonepHoe 0OIIECTBO
«M3narenscTBO «IIpocserienne»

Matemaruka. ['eomerpust: 7-9-¢ kiraccel: 0a30BbIi ypoBeHb: ydueOHUK, 7-9 kmaccel/ AtanacsH JI.C.,
byry3os B.®., Kanomues C.b. u npyrue, Akunonepaoe obmiectso «M3narensctBo «IIpocsemienue»

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubmmorexa LIOKhttps://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

OO E



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

