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INOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOLIEr0 OOpa3oBaHMs: OHA
obecreynBaeT U3ydyeHHE OPYTUX IUCLMILIIMH, KaK €CTECTBEHHO-HAy4HOTO, TaK U I'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOJOJDKEHUS 00pa30oBaHMS U B IIOBCEAHEBHOM JKM3HH.
Pazputue y oOydaromuxcs HayyHbIX IPEACTaBIEHUH O MPOUCXOXKICHUM U  CYLIHOCTH
anreOpandeckux abCTpakIMid, criocode OTpakeHUs] MaTEMaTHUYECKOM HayKOM SIBIEHUI U IPOIECCOB
B IIPUPO/IE ¥ OOIIECTBE, POJIM MATEMaTHYECKOT'0 MOACTHUPOBAHNS B HAYYHOM ITO3HAHUH U B TIPAKTUKE
CIOcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAUECTB MBIIIUICHUS, HEOOXOAMMBIX JIJIs
ajanTanud B COBPEeMEHHOM IdpoBoM oOmiecTBe. M3ydyeHue anreOpbl oOecneumBaeT pa3BUTHE
YMEHHUsI HaONI0/1aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILICHHS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBUS U BBIBOJBL, (DOPMYIUpPOBATH
yrBepkaeHus. OcBoeHMe Kypca aireOpbl oOecreunmBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS
o0yJaroIuxcs: OHM MCIOJIb3YIOT JENYKTHBHBIE W HMHJIYKTUBHBIE DPacCyXAeHus, o0oOuieHue u
KOHKpETHU3alio, abcTparupoBanye u aHainoruto. Odydenue aiaredpe npeanosiaraeT 3HauuTeIbHbIN
00BEM CaMOCTOATENBHOM IEATEIIEHOCTH 00yUYarOIINUXCsl, TIO3TOMY CAMOCTOSITEIIbHOE PEIICHHE 3a/1a4
SBJIAETCS peajan3aluel 1eaTeIbHOCTHOTO PUHIUIIA 00YUEeHHUS.

B cTpykType mporpaMMbl ya4eOHOTO Kypca «Airedpay Ui OCHOBHOTO OOIIETro 0Opa3oBaHMs
OCHOBHOE MECTO 3aHHMMAIOT COJIEPXKATEIbHO-METOINYECKUE JUHUU: «Yuciaa M BBIUKCICHUSY,
«AnreOpanueckue BBIPAXKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3tux
COJIEPKATENBHO-METOANYECKUX JIMHUM pPa3BUBAETCS HAa NPOTSHKEHMM TPEX JIET M3Yy4EHUs Kypca,
B3aMMOJICHCTBYSl C JPYTMMHU €ro JUHHAMHU. B Xozxe m3yueHus ydeGHOro Kypca OOydaroIuMCs
IIPUXOANUTCS JIOTHYECKU PACCYXkIaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B cBsI3u ¢
3TUM B THporpaMMy ydeOHOro kKkypca «AureOpa» BKIIOUEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jieiaX MaTeMaTH4ecKoro oOpa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YyYaroIMMHKCSI OCHOB YHHBEPCAJIBHOI'O MaTeMaTu4eckoro si3bika. CopepikaTreabHOU U
CTPYKTYpPHOM 0COOEHHOCTBIO yUeOHOI0 Kypca «AJredpay siBIsieTcs €ro MHTErpUpPOBaHHBIN XapaKTep.

Copepxanue TuHUU «Yuciaa U BBIYUCICHUS) CIYXKUT OCHOBOM /ISl JalbHEHIIEro U3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIMXCS JIOTHYECKOT0 MBIIUIEHUS, (OPMUPOBAHHIO
YMEHHUS TI0Jb30BAThCA QJITOPUTMaMH, a TakXKe MPHOOPETeHHI0 MPAKTHUYECKHX HaBBIKOB,
HEOOXOAUMBIX IS HOBCEAHEBHOM KHU3HH. Pa3BUTHE OHATHS O YKCIIE HA YPOBHE OCHOBHOI'O O0ILETO
0o0pa3oBaHMs CBSA3aHO C palMOHAIBHBIMU W HMPPALMOHAIBHBIMH 4YMCIaMH, (popMupoBaHHEM
MPEACTABICHUN O JCHCTBUTEIBHOM YMCIIE. 3aBEPIICHUE OCBOCHMS YHMCIOBOM JIMHUM OTHECEHO K
cpenHeMy ob1meMy oOpa3oBaHHUIO.

Copepxanue AByX airedOpanyeckux JUHUHA — «AnreOpandeckue BhIpaKeHUs» U «Y paBHEHUs
U HEPaBEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Yy OOYYaIOIIUXCS MaTeMaTHYeCKOro ammnapara,
HEOOXOAMMOro Il pelleHHs] 3ajjad MaTeMaTWKH, CMEXHBIX TPEAMETOB U  IPaKTHKO-
OpPHEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHusi Y4eOHBIH MaTepual
TPYNIUPYETCs BOKPYT pallMOHATIBHBIX BBIpAKEHUNH. Anredpa 1eMOHCTPUPYET 3HAUCHHE MaTeMaTHKH
KaK S3bIKa JUIsl IOCTPOEHUS MaTEMaTUUECKUX MOJIEIEH, ONTMCaHUs IIPOLIECCOB U SIBJIEHUN PEAJIbHOTO
mupa. B 3agaum oOyueHus anrebpe BXOIIT TaKkKe AalbHEHIIEEe pPa3BUTHE AITOPUTMUYECKOTO
MBILUIEHUS, HEOOXOAMMOro, B YaCTHOCTH, IJII OCBOCHHS Kypca HMH(OPMATHKH, U OBJIA/JIECHUE
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HaBbIKaMU JI€YKTUBHBIX paccyxjeHuil. IlpeoOpazoBanue cHMBOIBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanrie yHKIMOHATLHO-TPAPUIECKON JTHHUH HAIEIICHO Ha MOTYYCHHE 00yJaromuMucs
3HAHUW O (PYHKIUAX KaK BKHEUIICH MATeMaTHYECKOW MOJENH ISl ONMHCAHUS U HCCIICIOBAHUS
pa3Ho00Opa3HBIX MMPOLECCOB U SBJICHUI B MpUpoe U obmmecTse. M3ydueHne marepuana cnoco0CTByeT
Pa3BUTHIO y OOYyYaroIIMXCS yYMEHHs MCIOJIb30BaTh PAa3IMYHBIC BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTEeMaTHUKU — CIIOBECHBbIC, CHUMBOJMYECKHE, rpauueckue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MIPe/ICTAaBICHUM O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CoracHo yuyeOHOMY IU1aHy B 7-9 Kjaccax u3ydaeTcs y4eOHbIH Kypc «Auredpay», KOTOPHIT
BKJIIOYAET CJIeIYIOIIIEe OCHOBHBIE pa3/elibl coaepkaHus: «Hucaa u BeIYUCIeHUs», «Aredpanyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3ydenue yuebHoro kypca «Anredpa» oroaurcs 306 yacos: B 7 kinacce — 102 vaca (3 gaca
B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B Hezielo).
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COILEP KAHUE OBYYEHUAA

7 KIIACC

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0/ OT OJHON (OPMBI 3amucu ApoOei K APYrou.
IlonsTHe panMOHANIBHOIO 4YMCIIA, 3aIUCh, CPAaBHEHHUE, YIOPSIAOYMBAHHME PALMOHAIBHBIX YHCEIL
Apudmernueckue eicTBUA ¢ pallMOHATIBHBIMU YMciIaMU. Perienue 3ajau U3 peaabHON NPaKTHUKU Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJIbHBIM [10Ka3aTeJIeM: ONpeieieHne, IpeoOpa3oBaHue BEIPaXKEHUI Ha OCHOBE
OIIpeJIeNIeH s, 3anch 0oNMbIINX Yrcend. [IpoeHTsl, 3anuch IPOIEHTOB B BUAE APOOH U APOOH B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HAaTypaJlbHbIX YHCEI.

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

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOH. JlomycTHMblEe 3HA4YEHUs
nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIe GopMyiibl. Beruncienus no
¢dopmynam. [IpeoOpazoBaHe OYKBEHHBIX BbIPAXKEHUM, TOKIECTBEHHO PABHbIE BBIPAKEHUS, [IPABUIIA
npeoOpa3oBaHusl CyMM W TPOHM3BEACHUI, MpaBHia PACKPBITHS CKOOOK M MPHUBEICHHS IOJTO0OHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10Ka3aTEJIEM.

OpnowieHbl U MHorowieHbl. CrteneHb MHorouwieHa. CloxeHHE, BbIYMTAHHME, YMHOXKEHUE
MHOro4JeHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOrOWIEHOB HA MHOKUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHs, NpaBuUiIa IMpeoOpa3oBaHUs YpaBHEHHS, PABHOCHIBHOCTD
YPaBHEHUM.

JInneliHOEe ypaBHEHHUE C OJHOM NIEPEMEHHOM, YUCIO KOPHEH JIMHEHHOTO YPaBHEHUs, pELICHUE
JTUHENHBIX ypaBHeHUH. CocTaBieHHe ypaBHEHUH 1O YCIOBHIO 3a7auu. Pelenre TeKCTOBbIX 3a/1a4 ¢
MMOMOIIBIO YPABHEHHUI.

JIluneiiHOe ypaBHEHHE C JBYMS NEPEMEHHbIMH M ero rpadpuk. Cucrema ABYX JIMHEWHBIX
ypaBHEHMH ¢ IByMs IepeMeHHbIMU. Perienne cucreM ypaBHEHHH ciocoOoM moicTaHoBKU. [TpumMepbt
pELIEeHNs TEKCTOBBIX 3aad C IIOMOILBIO CUCTEM YpaBHEHUM.

DOyHKIUH

Koopaunara Touky Ha npsimoi. UncnoBsle IPOMEKYTKHU. PaccTossHuE MeXAy JBYMsI TOUKaMU
KOOPIMHATHOW IIPSIMOIA.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuucca M OpIMHATa TOYKU Ha
KoopauHaTHOM miockoctu. [lpumepsl rpadukoB, 3agaHHbIX ¢GopMmynamu. UYreHue rpadukoB
peanbHbIX 3aBUcHMOcTel. [lonsatue ¢ynkuuu. I'paduk ¢ynxnuu. CsoiictBa ¢yHkiuil. JIunelnas
¢bynkuus, e€ rpapuk. I'padux ¢pynkuun y = [x|. ['paduueckoe pemieHue JTUHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHCHUM.

8 KVIACC

Yucyia 1 BLIYUCIEHUSA
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KBagparupiii kopeHb u3 uucna. Ilonsatue o0 wuppamuoHasTbHOM uyucie. JlecsaTU4HbIC
NpUOIMKEHNs MPPALMOHANbHBIX 4Ynces. CBolcTBa apu(METHYECKUX KBAJIpATHBIX KOPHEH U HX
pUMEHEHHE K IPe00pa30BaHUIO YUCIOBBIX BHIPAKEHUHN M BHIYMCICHUSAM. JleCTBUTEIbHBIC YUCIIA.

Crenens ¢ 1enbpIM ITOKa3zaresieM U e€ cBoiictBa. CTaHaapTHas 3alKch YKUCIIA.

Auredpanyeckue BbIpasKeHUs

KBagpartsslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanyeckas Apoos. OCHOBHOE CBOMCTBO anrebpanyeckoit npoou. CiokeHHne, BBIYUTAHHE,
YMHOXXEHUE, JiefieHne anredpanyeckux ApoOeil. PanonanbHble BEIpaXXeHUS U UX IIpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanparnoe ypaBHeHue, popMyiia KOpHe# KBajpaTHOro ypaBHeHnus. Teopema Bueta. Pemenue
yYpaBHEHMH, CBOSIIMXCA K JIMHEHHBIM M KBagpaTHbIM. [Ipocteifmme apoOHO-paioHaIbHBIC
YpaBHEHUS.

I'paduueckas mHTEpHpeTanuss ypaBHEHUH € JABYMS IMEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpPaBHEHUHU ¢ ABYyMs IepeMeHHbIMU. [IprMepsl pemeHuss CUCTEM HEIUHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0iHOM NepeMeHHON. PaBHOCHIIBHOCTD
HEpaBEeHCTB. JIMHEelHbIe HEpaBEHCTBA C OJHOM INepeMeHHOM. CHCTEMBl JIMHEHHBIX HEPABEHCTB C
OJTHOM NEPEMEHHOM.

DOYyHKIUH

[Monsarne ¢ynkumu. OOmacTh ONMpenesieHUs] ¥ MHOXKECTBO 3HadeHWH (yHKuuu. CrocoObr
3aanus QyHKIUH.

I'padux pynkmmm. Yrenune cBoiictB pyHKuuu 1o e€ rpaduxy. [Ipumeps! rpadukoB GyHKINH,
OTpa)KAIOIIUX PeaTbHbIE POLECCHI.

@DyHKIUY, OMUCHIBAIOIIME MPSAMYI0 U OOpaTHYI MPOMOPIHOHAIBHBIE 3aBHCHUMOCTH, HX
rpadukn. Oynkuun y = x2, y = x3, y = VX, y=|x|. ['paduueckoe pelieHne ypaBHEHH H CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanpHbple 4ucna, UppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE AECATUYHBIC
npoOu. MHOXECTBO JIeHiCTBUTENBHBIX YUCEN, NeHCTBUTENIbHBIE YNCIIa KaK OECKOHEUHBIE IECITUYHbIE
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JICHCTBUTENBHBIX YHCEN H
KOOPAMHATHOU IIPSIMOA.

CpaBHeHHE [E€HCTBUTENBHBIX 4HCEN, apu(METHYECKHe JeHCTBUA C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBHOCTh IPOLECCOB B OKPYXKAFOIEM MUPE.

[TpubnmxE€HHOE 3HaYEHNE BEIMYUHBL, TOYHOCTH pubmkenus. Okpyrienue uucedn. [Ipukunka
1 OLICHKA PE3YJIbTATOB BBIUYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASILUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOAAIIMXCS K KBaJpaTHBIM. bukBaapaTHoe
ypaBHeHue. [IpuMepsl pellleHHs ypaBHEHUM TpPETbeW U 4YETBEPTOM CTENEHEHW pAa3JIOKEHHEM Ha
MHOUTEH.
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Pemenue npoOHO-pallMOHANBEHBIX ypaBHEHUH. PelmeHrne TeKCTOBBIX 3ajad aire0pandecKum
METOJIOM.

VYpaBHeHHe ¢ ABYMS IepeMEHHbBIMH W ero rpaduk. Pemienue cucrem IBYX JHMHEHHBIX
YPaBHEHUH C JIBYMs IIEpEMEHHBIMU. PellieHne cuctem IByX ypaBHEHMM, OAHO U3 KOTOPBIX JJUHEHHOE,
a Jpyroe — BTOpoil crenenu. ['paduueckas wHTepHpeTanus CHUCTEMbl ypaBHEHHH C JBYMS
IIEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aa4 alredpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOM MEepeMeHHOW. PellleHHe CHCTEM JIMHEHHBIX
HEpaBEeHCTB ¢ OJHOW mnepemeHHOW. KBanpaTHble HepaBeHcTBa. I'paduueckas HMHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

DOYyHKIUH

KBanpatuunas ¢pynkmwsi, e€ rpaduk u cBoiicTBa. [lapabona, KoOpAMHATHI BEPIIMHEI TapadoJIbI,
0Cb CUMMETpPUH 1apaldoJIbl.

I'paduxu Gpymxmmit: y =kx, y=kx + b, y=k/x, y =x3, y = VX, y = || 1 ux cBoiicTpa.

YucaoBbie MOCIEI0BATEILHOCTH H IPOrPecCHH

IlonsTHie YMCIIOBOM IOCIEAOBATENBHOCTU. 3aJaHHUE IIOCIENOBAaTEIBHOCTH PEKYPPEHTHOU
dbopmyoii u popmynoi n-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opMyiibl #-ro wieHa apupMeTudeckoin u
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHne 4ICHOB apU(PMETUYECKOH M TEOMETPUYECKOW MPOrPecCHii TOYKaMH Ha
KOOPJAMHATHOMN TUIOCKOCTU. JINHEWHBIN U SKCITOHEHIMAJIbHBIN pocT. CI0KHbIE TPOLEHTHI.
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IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS TNpOrpaMMmbl y4eOHOro Kypca «Anredpay»
XapaKkTepU3yIOTCS:

1) marproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECA K MPOUUIOMY M HACTOSILIEMY POCCHUICKOM MATEMATUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTUKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX U MPHUKIATHBIX cepax;

2) rpa:ka1aHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHCHHUIO OOS3aHHOCTEH TpaJIaHWHA W peau3allid ero TIpas,
MIPEJICTaBJICHUEM O MaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpOLEYp TPa)JAaHCKOro O0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXIIEHUIO
ATHUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3ZHAHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaoBOEe BOCIMTAHHE:

YCTaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHHM NPAKTUYECKHX 3aJa4 MaTeMaTU4YECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYE€CKOTrO OOpa30BaHMs Ha MPOTSIKEHWU BCEH
KU3HHU IS YCIIEMTHON MpodecCHOHaIbHON NEATebHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HHIUBUIYATbHOW TPACKTOPUU OOPA30BAHMS U KU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY W JCTETUYECKOMY BOCIPHUSATHIO MaTeMaTHUECKUX
00BEKTOB, 3a/a4, PEIICHHH, pacCyKJIeHU, YMEHUIO BUICTh MaTEMaTUYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIIMe B JEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX TNPEJCTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUA 4YENOBEKa, MPUPOABI U OOIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKu KaK cepbl YeIOBEUECKOM AeSITENFHOCTH, 3TAMOB € Pa3BUTUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL UBUIIU3ALIMY, OBJIAJCHUEM SI3bIKOM MaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYpOM Kak
CPEICTBOM TIO3HAHUA MHUpPA, OBJIAJEHUEM NPOCTEHUIIMMU HaBBIKAMU  HCCIIEOBATEIbCKON
NeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHUPOBAHUE KYJbTYPbI 310POBbS M 3MOLHOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTHUUYECKHUE 3HAHUSI B MHTEPECAX CBOETO 30POBbS, BEACHUSA
3I0pOBOTO OOpa3a JKW3HH (340pOBOE MHUTaHHE, COATAaHCHPOBAHHBIM PEKUM 3aHSATHH W OTHABIXA,
perynspHas ¢u3nuecKkas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(dIEKCHU, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTaIel Ha MPUMEHEHHWE MaTeMaTHYeCKMX 3HAHUHM Uid pelieHus 3aJad B 00JIacTu
COXPAHHOCTH OKpYXKAIOWIEH Cpebl, IJTAaHUPOBAHUSA TMOCTYNKOB M OLEHKH WX BO3MOXKHBIX
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MOCTICICTBUI IS OKPY)KAIOUIeH Cpellbl, OCO3HAaHHEM TIJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX
po0JieM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHAOIIMMCS YCIOBHUSM COIHAILHONH U MPUPOTHOI cpebl:

TOTOBHOCTBHO K I[efICTBHSIM B YCJIIOBHUAX HCOHpeI[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH 4YC€PEC3 NPAKTHYCCKYIO ACATCIILHOCTb, B TOM YHUCIC YMCHHC YUUTLCA Y APYIrux
J’IIOI[Cﬁ, HpI/IO6peTaTL B COBMECTHOH JACATCIIPHOCTH HOBBIC 3HAHHUA, HABBIKY M KOMIICTCHIIMH U3 OIIbITA
JPYTHUX;

HEOOXOJMMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM 4Hcle (HOpMyTHUpOBaTh WJIEH,
MOHATHUS, TUTIOTE3bI 00 OOBEKTaX W SBICHHSX, B TOM YHCJEC paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TpEOYIOLIMI KOHTPMEp, KOPPEKTHpPOBAaTb IPUHUMAEMbIE pELIEHUS U JEHUCTBUA,
(hopMyIIMpOBATh U OIICHUBATH PUCKHU U MOCIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIE YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue aeiicTBus:

® BBIIBIIAITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NMPU3HAKU MaTeMaTHYECKUX OOBEKTOB, NOHATHIH,
OTHOLICHUHA MEXAy HOHATUAMH, (DOPMYIUPOBATH OIpENEeNeHUsl MOHATUH, YCTaHaBIMBATb
CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALIMK, OCHOBAHUS JUIsl 0000IIEHUs U CPaBHEHUs, KPUTEPHU
IIPOBOJAMMOIO aHAJIN3a;

® BOCIPUHMMATh, (OPMYyIHpPOBaTh U MPeoOpa3oBBIBATh CYKICHUSA: yTBEpIUTENbHbIE H
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

® BBIIBIISATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOpeUns B (hakTaX, JaHHBIX,
HAOJIOACHUAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUU JUIsL BBIABICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBAa MAaTEMATUYECKUX YTBEPKJIEHUU (IpsiMble U OT MPOTUBHOIO),
MPOBOAUTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JO0Ka3aTelbCTBA  MaTeMaTH4YeCKHX  (aKToB,
BBICTPaMBaTh AapryMEHTAllUIO, TPHUBOJAUTH NPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbIOMpaTh CHocoO pemieHus ydueOHOW 3aiay (CpaBHHBATh HECKOJIBKO BapHAHTOB pELICHUS,
BbIOMpPATh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBICICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue AeHCTBUA:

® CIIOJIB30BAaTh BOIPOCHI KakK HCCIENOBATENbCKUM MHCTPYMEHT MO3HaHUS, (HOpPMYIUpOBAThH
BOIMPOCHI, (PUKCUPYIOIKE TPOTUBOPEUNE, MPOOJIEMY, CAMOCTOATENBHO YCTAaHABIUBATh HCKOMOE
U JJaHHO€, (OPMUPOBATH TUTIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IJIAaHY HECJIOXKHBIM 3KCIEPUMEHT, HEOObIIOE
HCCIIEIOBaHNE MO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro O0beKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOOM;

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 60 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CtpaHunua 8 n3 19. CtpaHnua cosgana: 01.11.2023 14:41 =¥ TATAPCTAH



® CaMOCTOATENFHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOABI MO pE3yJbTaTaM IPOBEAEHHOTO
HaOJII0ACHNUS, UCCIIEI0BaHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTATOB, BEIBOAOB U
000011IeHMI;

® [IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECcCa, a TAKXKE BBIABUTrATh MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

® BBIIBISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(GOpPMAIMH, JAHHBIX, HEOOXOAWMBIX IS
pelIeHns 3a/1a4y;

e BHIOMpATH, AHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIMIO PA3THYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

e BbIOMpaTh GOpMy IIpeaCTaBICHHS MHPOPMALUU U WILTFOCTPUPOBATh PEIIaeMble 3a/1a4H CXEMaMH,
ararpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

® OLIEHUBaThb HAAEKHOCTh MH(OpPMAIMM 10 KPUTEPUSAM, IMPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUA:

® BOCIPUHMMATh U (OPMYIUPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSAMH U LIETIIMH OOLLEHMS,
SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4i, KOMMEHTUPOBATh ITOJIYYE€HHBIN pe3yJIbTarT;

e B X0JIe 00CYXKAEHUS 3a/1aBaTh BOIPOCHI 10 CYILECTBY 00CYX1aeMOH TEMbI, TPOOIEMBI, PELIaeMOi
3aJla4yM, BBICKA3bIBAaTh UJCH, HALICIICHHBIC HA ITOMCK PELUEHUS, COIIOCTABIATE CBOU CYXIECHHUSA C
CYXJIEHUSIMH APYTUX YYaCTHUKOB JHajiora, oOHapy>XUBaTh Pa3jM4he U CXOACTBO IMO3ULMMH, B
KOPPEKTHOH Gopme (HOopMyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

® IIPEACTaBIATh PE3yJIbTaThl PELIEHUS 3aJaud, OKCIIEPUMEHTA, WUCCIEI0BaHMs, IPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (hOpMAaT BEICTYIJICHUS C YUETOM 3a]1a4 MPe3eHTallul U 0COOEHHOCTEN
ayIUTOPHH;

® [IOHHMMAaTb M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHANBUIYaIbHONW pabOThI IPU peIIEHUH
y4eOHBIX MaTeMaTHYECKUX 3aj1ay;

® [IpUHUMATbH LI€Jb COBMECTHOW AESTENBbHOCTH, MJIAHUPOBATh OPraHU3AlMI0 COBMECTHON paboTHI,
pacripenienath BUABI paboOT, JOroBapHBaThCs, OOCYXXIaTh IpoOLEcC U pe3yilbTaT padoThl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

® y4acTBOBATh B IPYMNMOBBIX (hopMax pabOThI (00CYkAeHNS, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMBI
U JIpyrue), BBIMOJHATH CBOIO YacTh pabOThl U KOOPAUHHPOBATH CBOM JEHCTBUS C APYTUMH
YJieHaMU KOMaHJbI, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIa/Ja B OOMIMHA NMPOJYKT MO KpPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszauus:

® CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aJrOPUTM pELIeHHs 3ajadd (WIM €ro 4acTb), BBHIOMpATh
croco0 pemeHus ¢ y4ETOM HMEIOIIMXCS PECYpCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OPMAaLIUU.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH MHTEJIEKT:

e BJaJeTh CIOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJS TIIpolecca U pe3ysibTaTa pelIeHHs
MaTeMaTHUYECKOH 3a7auu;
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® MPEIBUJAETH TPYJAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh TP PEILICHUH 33]Ja4H, BHOCUTH KOPPEKTUBbI
B JICATEJBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAaWIEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3yJIbTATa ICATEIIbHOCTH MOCTABIICHHOM 11€JIU U YCIIOBUSIM, OOBSICHATh
MPUYMHBI  JOCTUXKCHHS WM HEJOCTHXKCHHS IeIH, HAXOJWTh OINMMOKY, J/aBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIy 00y4ueHus B 7 KJacce 00yJarOmUics MOTYIHT CICAYIONINE IPEIMETHBIC Pe3yabTaThl:

Ymucna v BbIYMCTICHUS

BbimonHATe, coyeras yCTHbIE W TNHCHbMEHHBIE NPUEMBI, apu(METHUECKUE ACHCTBHS C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTh 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIePKAILNUX OOBIKHOBEHHBIE U IECSTUYHbIE TPOOH.

[lepexoauTh OT OJJHOM (GOPMBI 3aIUCH YUCEll K APYroi (IIpeoOpa3oBbIBaTh JECATUUHYIO IPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYO IECATHUHYIO 1pOOb).

CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh yucIa.

BbINONMHATE NMPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLICHKY 3HAYEHMH YHCIOBBIX
BbIpaK€HUI. BBINOIHATH AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YU CEIL.

Pemarp mNpakTUKO-OPUEHTHUPOBAaHHBIE 3a/layd, CBS3aHHBIE C OTHOLICHHEM BEJINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYHH, MTPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YyJIbTaThl PEIICHUS 3a/1ad C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHHUA

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHHOJIOTHIO U CHUMBOJMKY, NMPUMEHSATh €€ B IMpoliecce
OCBOEHUS y4eOHOI0 MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoeinonHATe MpeoOpa3oBaHus 1LIEJIOT0 BBIPAKEHHUS B MHOTOUIEH NPUBEIECHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH 1 MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHSITh
(bopMyIIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1iecTBIATh pa3inokeHne MHOTOWIEHOB Ha MHOKUTENHN C IOMOIIBIO BEIHECEHUS 32 CKOOKH
0011ero MHOXKHTES, TPYNIUPOBKY ClIaraéMbIX, IPUMEHEHUS (GOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpa3oBaHKsI MHOTOWIEHOB ISl pEIICHUs Pa3IMYHBIX 337a4 U3 MaTeMaTUuKH,
CMEXKHBIX [TPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENW € HATypaJbHBIMU MOKa3aTeSIMHM Ul MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHEiHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NPHUMEHSAA IpaBWia IEPEXojaa OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[IpumensTh rpaduueckre METOIbI P PEIICHUH JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupats npuMepsl ap 4UCell, SIBISIOUIMXCS PEIIEHUEM JIMHEHHOIO ypaBHEHHs C JIByMs
IIEPEMEHHBIMH.
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CTtpouTh B KOOPAMHATHON TNIOCKOCTH Ipa)UK JTMHEHHOTO0 YpaBHEHMsI C JBYMS IEPEMEHHBIMH,
HOJIB3YsICh T'pa)MKOM, IIPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucreMbl IBYX JIMHEWHBIX YPaBHEHHHW C JBYMs I[E€PEMEHHBIMM, B TOM YHCIIE
rpaduUecKu.

CocTaBiATh U pelaTh JMHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEMHBIX YPABHEHUM 110 YCIOBUIO
3a/1a4, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIN pe3yibTar.

DOYyHKIUN

N300paxkaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIME 3a/laHHBIM KOOpJIMHATaM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YUCIOBbIE IPOMEXKYTKU Ha alnredpanueckoM s3bIKe.

OTMmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpPAMHATAM, CTPOUTH Ipaduku
TUHEWHBIX QyHKIU. CTpouTh rpaduk GyHKIMA y = [X|.

OnwuchIBaTh ¢ NOMOIIBIO (DYHKIMKA W3BECTHBIC 3aBUCHMOCTH MEX]y BEIMUMHAMH: CKOPOCTbD,
BpeMs, PacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM paboTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuil crnocod NpeACTaBiICHHUS M aHaIW3a MHPOpPMALUU, U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPaQUKOB peabHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xoH1ly 00y4yeHus B 8 kJacce 00y4aroUMiics MOIy4UT CIEIYIOLINE IPeAMETHbIC PE3YyIbTAThI:

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTENIBHBIX YHCET VIS
CPaBHEHHUs, OKpPYIJIEHUS M BBIYMCICHUH, H300pa)kaTb JE€HCTBUTEJIbHbIE 4YHUCJIa TOYKAaMU Ha
KOOPJIMHATHOMU IIPSIMOA.

[TpuMeHsATh TOHSATHE apUPMETHIECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHBIE KOPHH,
UCIOJIb3YSl TMpU HEOOXOJUMOCTH KaJbKYJISTOP, BBIIOJHATH IPEoOpa3oBaHUSl  BbIPAXKCHUI,
coJepaKalluX KBaJgpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEM.

Vcnonb30BaTh 3anMcH OOJIBIIMX M MAJIBIX YHCEJI C TIOMOIIBIO IECTUYHBIX ApoOeil U cTeneHei
gucina 10.

AuaredpanyecKkue BbIpaKeHHUA

[IpuMeHsATh TMOHSATHE CTENEHH C LEeJIbIM I[IOKa3aTeleM, BBIIOJHATh MPeoOpa3zoBaHUs
BBIPAKCHU, COAEPIKAINX CTEIIEHU C LIEJIBIM ITOKA3aTEJIEM.

BbINONMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALlMOHAIBHBIX BBIPAKEHUI HA OCHOBE MPaBUII
JeHCTBUI HaJl MHOTOYWIEHaMHU U aJireOpandyeckKuMH IpOoOsiMHU.

PackianpiBaTh KBaspaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumeHnsaTh MpeoOpa3zoBaHUs BBIPAKEHHUM I peIIeHUs pa3lUyHbIX 337ay U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHelHbIe, KBapATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPAaBHEHHUS, CBOJSAIINECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IByMsI IEPEMEHHBIMU.

[IpoBomuThs mpocTelIMe HCCAEAOBaHUS YPaBHEHHM M CHCTEM YPaBHEHHI, B TOM YHCIE C
MIpUMEHEeHHEeM TpaduyecKuX Mpe/CTaBlIeHUN (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexoauThb OT CIOBECHOH (POPMYIHMPOBKH 3a/1auu K €€ anreOpanyeckoil MOJIeNU C IOMOUIbIO
COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPAaBHEHMM, HWHTEPIPETUPOBAaTL B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M I10JIy4YEHHBIN pe3yJIbTar.
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[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyro WILTIOCTPALIMI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[TonuMaTh W HUCIONB30BAaTh (PYHKUIMOHAIHHBIC MOHATUS U S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HAaYCHHS), OMpPENeNATh 3HaYeHHE (DYHKIMM 10 3HAYEHUIO apTyMEHTa, OINpPEIeNsATh CBOWCTBA
¢dbyHkumm 1o e€ rpaduky.

Crpouts rpaduku 3J€MEHTapHbIX (PYHKIUH BUJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBON QYHKIMH 110 e& rpaduKy.

K xoH1ly 00y4yeHus B 9 KJacce 00y4aroLuiics MOIy4UT CIeIYyOLe IPeAMETHbIE Pe3yIbTaThl:

Yucsia 1 BbIYHCIEHUS

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmMeTnueckue NEHCTBHS C PalMOHATIBHBIMH YWCIIAMH, COYETasl YCTHBIC H
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUS C UPPALMOHATIBHBIMU YU CIIAMHU.

HaxonuTh 3HayeHHs CTeNeHeW C LeNbIMU MOKa3aTeNIIMU U KOPHEW, BBIUYUCIATH 3HAYCHMS
YHCIIOBBIX BBIPa)KEHUI.

OKpyrasTh JeMCTBUTENIBHBIEC YUCIIA, BBIIOIHATh NPUKUAKY Pe3yJibTaTa BIYUCICHHUH, OLEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeliHble U KBaJlpaTHbIE YpaBHEHUS, YPaBHEHMsI, CBOJAIIMECS K HUM, POCTEUIIINE
JNpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarb cucrteMbl ByX JIMHEHHBIX YpaBHEHUN C JABYMs INEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAECTCS JTUHEUHBIM.

Pemiate TekcTOBBIE 33a/aUN aNreOpandecKuM CIocoOOM € MOMOIIBIO COCTABICHUS YPABHEHUS
VI CUCTEMBI JBYX YPAaBHEHHH € IByMsI I€pEMEHHBIMHU.

IIpoBoauTH NPOCTEMIINE MCCIENOBAHMSI YPAaBHEHUN U CHUCTEM ypaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM rpaduyecKux NpencTaBleHU (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIM CHCTEMa
YpaBHEHUI pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U ITPOYee).

Pemats nuHeliHbIE HEpaBeHCTBA, KBaIpATHbIE HEPABEHCTBA, N300paXkaTh pelIeHNE HEPABEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBI0 CHUMBOJIOB.

Pemarb cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMBbI HEPAaBEHCTB, BKJIOYAIOLINE KBaJApaTHOE
HEPaBEHCTBO, M300pakaTh peEIlIeHUE CUCTEMbl HEpAaBEHCTB Ha YHMCIOBOH MpPsIMOH, 3alUCHIBATh
pELIEHNE C TOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMUHBIX 3a/]ad.

DOyHKIUH

Pacnio3znaBate (yHKIIMM M3ydeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKH pPacCIHOJIOKEHHE Ha
KOOPJIMHATHON TIJIOCKOCTH rpadukoB QyHKINM BUAa: y = kx, y =kx + b,y =k/x, y=ax2 + bx + ¢, y
=x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMII KOSDDHUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U wu300pakaTb cXxeMaTHMUeCKU TIpadUKH KBapaTUUYHBIX (QYHKIMH, OMHCHIBATh
CBOMCTBA KBaJIpaTUUHbBIX (PYHKUIMN MO UX rpaduKam.

Pacrnio3HaBath KBaJpaTuuHyr0 (QYHKIHIO 1O (opMyIie, MPUBOJUTH MPUMEPHI KBAJAPaTUUHBIX
GyHKUIMN U3 pealbHOM KHU3HH, GU3UKU, TEOMETPHUH.

YucnoBblie NOCAEA0BATEIBLHOCTH U NPOrPecCHu

Pacnio3HaBath apuMeTHUECKyI0 M T'€OMETPHUYECKYIO0 HPOTPECCMU IPH PA3HBIX CIIOCOOAaX
3aJJaHHU4.
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BbINONMHATE BBIYUCIEHUS C HUCHOJIB30BaHHWEM (GOpPMYJI N-ro wWieHa apupMeTHYecKoil u
F€OMETPUUYECKON MPOTrPECCHid, CYMMBI IEPBBIX N YJIEHOB.

N300paxaTh 4iICHBI OCIEIOBATEIILHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemarn 3ada4yu, CBA3aHHBIC C YHCJIIOBBIMHU IIOCJICAOBATCIBHOCTAMMKU, B TOM YHUCJIC 3aJa4u U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIUPPOBBIX TEXHOIOTHIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m KonrpoJsbusie | IIpakruyeckue
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUKCICHUS. ParnoHanbHEIC )5 | bubnunorexa LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJITEOpanecKue BLIpRKCHH / https://m.edsoo.ru/7f415b90
3 v 20 | bubnunoreka LIOK
DABHEHHA 1 Hepapercta https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
. D 24 1
4 Koopaumatst u rpaguici. Gyniiun https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
> losroperne i 06obmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOIT'PAMME
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8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbusie | IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
1 UYucna u Beruncienus. KBagparuele 15 bubmumoreka [IOK
KOpHHU https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1eIbIM 7 bubmuoreka [JOK
roKazaresem https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 | bubnuorexa [JOK
KBanpatHsiit Tpéxuiien https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 | bubnuorexa [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnnorexa [HOK
5 15 1
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnnoreka [JOK
ypaBHEHM https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 bubmmorexa HOK
https://m.edsoo.ru/7f417af8
8 OyHkunu. OCHOBHBIE TOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
? Oynicuii. ducrosbie pymxin ) https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Hosropene 1 06o0Ouerne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabsnsie | IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
1 Uucna u Beruucienus. JlelcTBUTENIbHbIC 9 bubmmoreka [JOK
qrcna https://m.edsoo.ru/7f419d08
5 YpaBHEHHUsI U HEPABEHCTBA. Y PAaBHEHUS C 14 | Bu6mmoteka [JOK
OJTHOH TIepeMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 Bbu6moteka [JOK
ypaBHEHHH https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 .H 1 1
VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
) 16 1
> YT https://m.edsoo.ru/7f419d08
6 YucnoBsle OCae10BaTENbHOC 15 1 bubnuorexa LOK
WCJIOBBIC IT BaTEIIBHOCTH
g HEAOBATET https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 18 | bubmmoteka IIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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JIuct cormacoBanus k moxkymenty Ne 60 ot 01.09.2023
Wuunnmatop cornacosanust: [Tapdpunosa H.B.
CornacoBanne nauuupoBano: 01.11.2023 14:42

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 [ap¢unosa H.B. 01.11.2023 - 14:42
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