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r. UpkyTrck

HOACHUTEJBHAA 3AIIMCKA

AnreOpa sIBISIETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O 00IEro 0Opa3oBaHUS:
OHa O0CCIEeYMBACT M3YYCHHE JPYTUX IUCIHIUIAH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
T'YMAaHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOIUMO IS TIPOIOJDKEHUST 00pa30BaHUs U B
NOBCEAHEBHON kKu3HMU. PaszButne y oOydaronuxcsi Hay4HbIX HPEACTABICHUA O
IMPOUCXOXKISHUH M CYIIHOCTH ajreOpanmdecKux aOCTpakiui, CIoco0e OTpakeHUs
MaTEMaTUYECKOM HayKOW SBJICEHMM W TIPOLECCOB B MPUPOJAEC U OOIIECTBE, POJIH
MaTEMaTHIECKOTO MOJCIUPOBAHUS B HAYYHOM ITO3HAHMHM M B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PECHHS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTayy B COBpeMEHHOM Hu@poBoM obmiectBe. M3yuenue anreOpsl obecreunBaeT
pa3BUTHE yMEHUs HaO0aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM
JNEUCTBUSA W BBIBOABI, (opmynupoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreOpsl
oOecrieunBaeT pPa3BUTHEC JIOTHYECKOTO MBIIUICHUS OOYYaronIuXcsi: OHU HCIOJIB3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHUBHBIE PAacCyXJCHHS, O0000IIeHHne U KOHKPETH3AIHUIO,
abctparupoBanue u aHanoruto. O0ydeHue anredpe nmpearnonaraeT 3Ha4YuTeNbHbIH 00bEM
CaMOCTOSTEIILHON JIEITEIbHOCTH O0YYarOIIMXCs, MO3TOMY CaMOCTOSITEIBHOE PEIICHHE
3a/1a4 SBISETCS pean3aIueii AesITeIbHOCTHOTO IPUHITUIIA O0yYCHHUS.

B cTtpykrype mporpammbl ydeOHOrOo Kypca «Anredpa» AJis OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIepKATEIHHO-METOANYeCcKue JTMHNN: «Uucna
U BBIUUCICHUS», «ANreOpanvyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBaAY,
«Dynkmuny. Kaxngas w3 3THX COAepKaTeIbHO-METOINYSCKUX JIMHUNA Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET W3YUYeHHUs Kypca, B3aMMOJCHCTBYS C JNPYTHUMH €ro JUHUSMH. B
X0Jle M3y4eHHs] y4eOHOro Kypca oOydaronuMmcsi MPUXOAUTCS JOTHYECKU PACCYXAATh,
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM S3bIK. B CBSI3M € 3TUM B NpOrpamMmy
y4eOHOTO Kypca «AJredpa» BKIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, TIPE/ICTABIICHHBIE BO
BCEX OCHOBHBIX pa3jellax MaTeMaTHYecKoro o0pa3oBaHUsS H  CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalONMMHUCS OCHOB YHUBEPCAIHHOTO MAaTEMAaTHYECKOTO  SI3BIKA.
ConepxaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUEOHOro Kypca «Airedpay sBIsICTCS
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepxanue JTHHUHM «YWcaa W BBIYMCICHUS» CITY)KHUT OCHOBOW ISl JATbHEHIIIETO
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOMUXCSA JIOTHYECKOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO yMEHHUS TIOJNB30BAThCS ~ ATOPUTMAMHU, a  TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JUISI TOBCEIHEBHON IKU3HH.



Pa3BuTue MOHATHSA O YHMCIIE HAa YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHUsSl CBS3aHO C
palMOHAIIBHBIMA U HMPPAIMOHAIIBHBIMU YHUCIaMH, (GOPMHUPOBAHUEM TMPEICTABICHUN O
JEUCTBUTEILHOM YHCIIe. 3aBEPIICHUE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpeaHEMY
o011emMy 00pa30BaHMUIO.

CopaepxkaHue IBYyX anreOpandecKux JIMHUA — «ANTeOpandecKue BBIPAKCHUSI) H
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOyYarOmIuXcs
MaTEMaTUYECKOTO armapara, He0OXOAUMOT0 JJI PeIIeHUs 3a7a4 MaTeMaTHKU, CMEKHBIX
OpEeIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3afady. Ha ypoBHE OCHOBHOro 0O0IIEero
oOpa3oBaHMsl Y4eOHBIM MaTepuaia TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
Anrebpa JeMOHCTpHpPYET 3HAUYE€HHWE MATEeMaTHUKA KakK S3bIKa IS TOCTPOCHHUS
MaTEMaTUYECKUX MOJICJICH, OMMCAHUs IPOLECCOB U ABJICHUN peaibHOro Mmupa. B 3agauun
oOydeHus anredpe BXOAAT TaKkKe JalTbHEHIIee pa3BUTHE aJTOPUTMUIECKOTO MBITTUICHHS,
HEOOXOMMOI0, B YAaCTHOCTH, JUIsi OCBOCHHUS Kypca HWHGOPMATHKU, U OBJAJCHHE
HaBBIKAMHM  JCAYKTHBHBIX paccyxiaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX  (OPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CITOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUYECTBY.

Copnepxanue (PyHKIIMOHAIBHO-TpaQUUECKOW JIMHUHM HAIEICHO Ha TOJy4YCHHE
oOydJaronMMucs 3HaHUM O (PYHKIMSX Kak Ba)KHEHIIEH MaTreMaTH4ecKou MoAeNlu IS
OMKMCAHUS W WCCICIOBAaHUS PAa3HOOOPA3HBIX IPOIIECCOB M SBJICHWA B TPHPOAC H
oOmectBe. M3ydenne Marepuana crnocoOCTBYET pPa3BUTHIO y OOYYalOLIMXCS YMEHHUS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEILHBIC CPEJCTBA S3bIKA MATEMATHKUA — CIIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKkre, BHOCUT BKJIAJl B (JOPMUPOBAHUE TIPENICTABICHUNA O POJIH
MaTEMAaTUKH B Pa3BUTUU IIUBUIU3AIMNH U KYJIbTYPHI.

CornacHo y4yebHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcs yu4eOHbIH Kypc «Amredpay,
KOTOPBI BKJIFOYACT CJEMYIONME OCHOBHBIC pa3Aelbl coaepxanus: «Ywcma w
BBIUHUCIICHUS», «ANTeOpandecKkue BBIpAXKCHUS», «YpaBHEHUS U  HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenne yuebHoro kypca «Anredpa» oroautcs 306 dacos: B 7 kimacce — 102
yaca (3 yaca B HeAeno), B 8 kimacce — 102 gaca (3 gaca B Hemento), B 9 kinacce — 102 gaca
(3 yaca B HezelO).



COJEPXAHME OBYUYEHUA

7 KJIACC

Yuciia ¥ BIYMCICHUSA

Jpo6u 0ObIKHOBEHHBIE U JECATUYHBIE, IEPEX0] OT OJHON (HOPMBI 3aUCH APOOEit
K apyrou. lloHsATMe panMOHAIBHOrO 4YHWCIA, 3alUCh, CPAaBHEHHUE, YIIOPSAIOYMBAHHE
palMoHaNbHBIX unced. ApudMeTHuyecKue AEeUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemenue 3aia4 u3 peanbHON NIPAKTUKY HA YAaCTH, HA APOOU.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeJeNieHre, Npeodpa3oBaHue
BBIDAKEHU Ha OCHOBE OINPEIENICHMS, 3alKuch OoJabmuX uuces. [IpoleHThl, 3anuck
IOPOLEHTOB B BUJE JApoOM M JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEaJIbHON IIPAKTUKHU.

[IpumeHeHne MPU3HAKOB ACIIMMOCTH, Pa3jOKEHUE HA MHOYKUTEIN HATypaJbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U1 oOpaTHasi IPOIOPLIMOHATIBHOCTH.

AnreOpandecKkue BbIPAKEHUS

[IlepemeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKEHUS C IepeMEeHHOH. JlomycTthmsle
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTHM MEXAY BEIWYMHAMHU B BHUJIC
dopmynbl. Beruncnenuss no ¢dopmynam. IlpeoGpazoBaHue OYKBEHHBIX BbIpaXEHHIA,
TOKJICCTBEHHO PaBHBIC BBIPAKEHUS, MpaBUiIa MPeoOpa3oBaHUs CyMM U MPOU3BEICHUM,
IpaBUJIa PACKPHITUS CKOOOK U MPUBEACHUS MOTOOHBIX ClaraeMblX.

CBONiCTBA CTENEHU C HATYyPAJIbHBIM II0Ka3aTEJIEM.

OpHowreHsl M MHOrowieHbl. CreneHb MHOrowieHa. ClOKE€HHE, BBIYMTAHHUE,
YMHOXEHHUE MHOIO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS: KBAaJIpaT CyMMBI H
kBagpar pasHoctu. dopmyna pa3HOCTH KBaaparoB. PasimoxeHue MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUsA, INpaBWia MpeoOpa3oBaHUs YpaBHEHHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JIluHeniHOEe ypaBHEHHWE C OJHOM IIEPEMEHHOW, YHCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pEUICHUE JIMHEHHBbIX ypaBHEHMU. COCTaBIIEHHE YPAaBHEHMI IO YCJIOBHIO
3a1aun. Pemenne TeKCTOBBIX 3a4a4 ¢ MOMOLIBIO YPaBHEHU.

JIuneitHoe ypaBHEHHE C ABYyMsl NepeMeHHbIMH U ero rpaduk. Cucrema IByX
JTUHEWHBIX YpaBHEHHH C AByMs MepeMeHHbIMU. PeleHne cucrem ypaBHEHHH criocobom
OACTaHOBKHU. [Iprmepsl pereHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIbIO CUCTEM YPABHEHUM.

DyHKUUHA

Koopaunara touku Ha mnpsMou. UucnoBele nmpomexyTku. PaccrosHue mexny
JIBYMsI TOYKAMU KOOPAMHATHOMN IIPSIMOM.



[IpsimoyroJsibHasi cuctema koopauHat, ocu Ox u Oy. AGcuucca u opaArHATa TOUKU
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. UteHue
rpaukoB peanbHbIX 3aBucumoctel. [lonarue ¢pynkuuu. I'padux ¢pynkuuu. CpoiicTBa
¢ynkuuid. Jluneitnas ¢yukuus, e€ rpaduk. I'padpuk ¢pynkuuu y = [x|. ['papuyeckoe
peLLIEeHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUMH.

8 KIIACC

Yucna 1 BBIYMCICHUSA

KBagpatHbeiii kopeHb u3 uuciaa. [loHsAaTne 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHbIe TPUONIKEHUS HPPAIMOHAIBHBIX uncel. CBoicTBa apuMETHYECKHUX
KBaJpaTHBIX KOPHEW WM WX MPUMEHEHHUE K MPEeoOpa3OBaHUIO YUCIOBBIX BBIPAKECHUUN U
BBIYMCIICHUSAM. [[€MICTBUTEIILHBIE YHUCIIA.

Crenens ¢ UenpIM NOKa3aTesneM U e€ cporicTBa. CTaHaapTHAS 3alKCh YUCIA.

Aure0panvecKkue BbIPpaKeHUs

KBagpaTHbIil TpEXUieH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIH.

AnreOpanveckas ApoOb. (OCHOBHOE CBOWCTBO  aireOpanyeckod  JApooOw.
CnoxxeHrne, BBIUMTAHWE, YMHOXXCHHE, JeJieHHe  anreOpandeckux  apoOei.
PanmonanbHbie BIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHnue, (opmylia KOpHEW KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHeHUN, CBOASIIMXCS K JMHEHHBIM U KBaapaTHbIM. [Ipocreimue
JIPOOHO-pAIMOHAIbHBIC YPABHEHHUS.

['padrueckass mHTEpHpeTanys ypaBHEHUN C JABYMsI TIEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX yPaBHEHMM C JBYyMs IlepeMeHHbIMU. [lpuMepsl pemeHns cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandyeckuM Crocooom.

HucnoBble HEpaBEeHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue Qynkuu. OOnacTh ONpENENeHUs] U MHOXECTBO 3HAYEHUHU (YyHKLHH.
CnocoObl 3a1aHus PyHKIUH.

I'padux Pynkuuu. Yrenuwe cBoHCTB (yHKuMU no e€ rpaduxy. I[Ipumepsl
rpadukoB (GyHKIMMA, OTPAKAIOIIUX PEATIbHBIE TPOLECCHI.

OyHKIIMY, ONUCHIBAIOIIME MPAMYIO W OOpaTHyH  MPONOPIUOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pellIEeHHE YPABHEHUN U CUCTEM YPABHECHUM.



9 KUIIACC

Yucna 1 BBIYMCICHUSA

PaumonanpHbie uKcna, WppanUMOHAIbHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, IEUCTBUTENbHBIE YHCIa KaK
OeCKOHEYHbIE JECATUYHBbIE JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEUCTBUTEIBHBIX YHCEN U KOOPANHATHOU MPSIMOM.

CpaBHEeHUE  JIEUCTBUTENBHBIX  4HUCEN, apudMeTHUecKue  JACUCTBUS  C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OOBEKTOB OKPY)KAIOIIEro MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpY’KaroIlEM MUpE.

[Tpubnmx€nHoe 3HAYEHHWE BEIWYUHBI, TOYHOCTH NpuOmmKeHus. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIUYACICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHenue. Perienrue ypaBHEeHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHHsT ypaBHEHUU TPETbEd M UYETBEPTOU
CTEIIEHEH Pa3JI0KEHUEM HAa MHOKHUTEIIN.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHUM. PeleHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHUEe ¢ JByMs MEpEMEHHbIMU U ero rpaduk. PemeHue cucrteM IByX
JIMHEMHBIX YPAaBHEHUU C JIByMs NEPEMEHHbIMU. PemieHuwe cucreM IByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTopod creneHu. ['paduueckas
WHTEPOPETALNUS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemmennie TeKCTOBBIX 33724 adredpanyecKum CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nrHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemeHuwe cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOM nepemeHHoi. KBapaTHeie HepaBeHCcTBa. ['paduueckas
UHTEPIIPETALIS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU.

DOyHKIUMH

KBagpatnunass ¢yskuusi, e€ rpadux u cpoiictBa. Ilapabona, koopAHHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPHUH MApaOOJIbI.

I'paduku byskumii: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCIEI0BATETILHOCTH U IPOrPecCUm

[loHsATHE 4YHWCIIOBOM MOCHENOBATEIBHOCTUA. 3aJaHUE IOCIEIOBATEIBLHOCTH
peKyppeHTHOH HopMyIoit u GopMyJIoi 1-Tro YJieHa.

Apudmernueckass U reomerpuyeckas mnporpeccuud. Dopmynbl n-ro  4ieHa
apu(pMETHIECKON U TeOMETPUUECKON MPOTrPECCuil, CyMMbI MEPBBIX 71 YJICHOB.



H300paxkeHne 4iIE€HOB apu(PMEeTHUYeCKOM UM TIeOMETPUYECKOM mporpeccui
TOYKaMU Ha KOOPJMHATHOM TUIOCKOCTU. JIMHEWHBIM W SKCHOHCHUUAIBHBIA POCT.
CJ105kHbBI€ TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JJUHHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Pe3yJbTAThl OCBOCHHUS IPOTPaMMbI YUEOHOT0O Kypca «Airedopay
XapaKTEePU3YOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHHE:

MPOSIBJICHUEM HMHTEpEca K MPOLUIOMY W HACTOSIIEMY POCCHUMCKOW MATEMATHKH,
LICHHOCTHBIM OTHOIIIEHUEM K JIOCTHMKCHHUSIM POCCHUHUCKHX MAaTEMaTHKOB M POCCHMCKOMN
MaTeMaTHYE€CKOM IIKOJIbl, K HCMOJIb30BAaHUIO ITUX JOCTHKEHUM B JIPYrUX HayKax u
MPUKIIAJIHBIX chepax;

2) rpa:KIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpakJIaHWMHA M peaiu3allid €ro
1paB, MPEJCTABICHUEM O MATEMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBIICHHM, TIPOIEAYp TpaKJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI,
OMpPOCHl), TOTOBHOCTBIO K OOCYXKACHUIO OTHUUYECKUX TpoOJieM, CBSI3aHHBIX C
NPaKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTU MOPaJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYaCTUE€ B PEIICHUHM [MPAKTUUECKUX 3aaad
MaTeMaTH4YeCKOW  HAINpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU  MaTEMAaTHYECKOTO
o0pa3oBaHMsI Ha NPOTSIKEHUU BCEM JKM3HM JUIsl YCIEMHONM NpodecCHOHaIbHON
NEATCIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHAUBUYATbHON TPAeKTOpPUH OOpa30BaHMS U >KU3HCHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY M OCTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pPEIICHWH, pPACCYXJICHHH, YMCHHUIO BHUICTH
MaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpPUEHTALIMEd B  JEATEIBHOCTH HAa COBPEMEHHYI) CHCTEMY  HAyYHBIX
IpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI YEJIOBEKA, MPUPOJBI U
oOmiecTBa, IMOHMMaHHWEM MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEYCCKOU
NEATEIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTUS 1MBUJIM3AlIUM,
OBJIQJICHUEM SI3bIKOM MaTE€MaTMKH M MaTEeMaTU4YECKOW KYJbTYpOW Kak CpeJICTBOM
MO3HAHUSI MHUpa, OBJIAJICHUEM MPOCTEUINIMMU HABBIKAMU  HCCJEA0BATEIbCKOM
JIeSITENLHOCTH;

6) ¢usuuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJBTYPbI 310POBbA H
IMOUMOHAJIBLHOIO 0JIarONmoJIyYus:



FOTOBHOCTBIO TPUMEHSTH MAaTeMaTUYECKUE 3HAHUS B MHTEpPEcax CBOEro
3JI0pPOBbsI, BEJCHHS 37J0POBOTO 00pa3a XU3HU (30pOBOE MHUTAHHUE, COATaHCUPOBAHHBIN
peKUM  3aHATAA W OTHbIXa,  peryispHas  (usuyeckas  aKTHUBHOCTD),
c(hOpMHUPOBAHHOCTHhIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOEro IpaBa Ha OIIMOKY U
TaKOI0 Y€ IpaBa JAPyTroro 4YeJioBeKa;

7) IK0JIOTHYeCKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHWM ISl pelieHus 3ajady B
00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH Cpellbl, MIIaHUPOBAHMS MOCTYIKOB M OLEHKH HX
BO3MOJKHBIX TIOCJICICTBUM IS OKPYXAIOIIEW Cpelbl, OCO3HAHUEM TJI00AJIbHOTO
XapaKkTepa SKOJOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aganTanms K M3MEHAKINMMCH YCJOBHSIM COLMAJIBHON W NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCJIE yYMEHHE
YUHUTBCSI y APYTHX JIIOACH, TPHOOPETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUSA,
HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HAHMK, B TOM YHCIIE
dbopMyIUpoBaTh HUJIEU, TOHSATUSI, TUIIOTE3bl 00 OOBEKTAX W SIBICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, 0CO3HABATh JACPUIIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMIO, BOCIIPUHUMATL CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMBbIE
peuieHuss W AedcTBUS, (OPMYIMpOBaTh W OLEHMBATh PUCKU U TOCIEICTBUS,
(bopMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue a1eiicTBUs:

. BBIABJISAITh U XapPaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKU MATEMAaTUYECKHUX
00BEKTOB, TMOHSATUH, OTHOIICHUN MEXIy MOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS
MOHSTHH, YCTaHABIMBATh CYLIECTBEHHBIM MpPHU3HAK KJIACCU(PUKAILIMK, OCHOBAHHUSA IS
0000111eHHs U CPAaBHEHUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

. BOCHIPUHUMATh, (OPMYJIUpPOBaTbh U  NpPeoOpa3oBbIBATh  CYXKIACHHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;
. BBIBJIATD ~ MAaTeMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W

npotuBopeursi B (akTax, JaHHBIX, HAONIOJIEHUSIX M YTBEPXKICHUAX, MpeasiaraTh
KPUTEPUH 7Sl BBIABICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

. JenaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHUM, YMO3AKIIOUEHUN 110 aHAJIOTHH;



. pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUN (MIPSAMBIC U OT
MPOTHUBHOTO), IPOBOIUTH CaMOCTOSITEIIbHO HECJIOXKHBIE JI0Ka3aTehCTBA
MaTeMaTU4ecKux (haKTOB, BBICTpaUBaTh aAPryMEHTAlLMIO, TPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BbIOMpATh CHoco0 pernieHus y4eOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BbIOMpaTh HauOojee MOAXOJAIUMUA C YYETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

. UCII0Ib30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WMHCTPYMEHT MO3HAHUS,
dbopMyIHpOBaTh BOIPOCH, (DUKCUPYIOIIHNE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OpPMHUPOBATH THIOTE3Yy, apTyYMEHTHUPOBATh CBOIO
MO3ULINI0, MHEHUE;

. IPOBOJUTH IO CAMOCTOSTEIBLHO COCTaBIIEHHOMY TIUIaHY HECIOXKHBIH
AKCIIEPUMEHT, HEOONbIIOE HCCIAEJOBAaHUE IO YCTAHOBJIEHUID  OCOOEHHOCTEU
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOi;

. CaMOCTOSATENbHO (HOpMyIUpOBaThH 0OOOIICHHS U BBIBOJBI 1O pe3ybTaTam
POBEIEHHOIO HAOJIOJECHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTHh MOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

. IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TaKXKe BBIIBUTATH
IIPEOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

. BBISIBJISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWHGOpPMAIUU, IaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHMS 3a/a4H,

. BEIOWpATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAITUIO Pa3IUYHBIX BUIOB U (POPM IIPEICTaBIICHNUS,

. BbIOMpaTh (opmy mpencraBieHuss WHOOpPMAIMKM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4l cCXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 NX KOMOWHAIUSIMU;

. OIICHWBATh HAAEKHOCTh HHPOPMAIMH TIO KPUTEPHUSAM, IPEITOKESHHBIM

yUUTEIEeM WiIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKAaTHBHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBHUS:

. BOCIIPUHUMATh U (OPMYJINPOBATH CYXK/IE€HUSI B COOTBETCTBUHU C YCIOBUSMU
U LEJISIMU OOILEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJy PELIEHUs 3a/1auyd, KOMMEHTHUPOBATh
NOJIyYEHHBIN PE3yNbTaT;

. B X0J1e 00CYX/IeHU 3a7]aBaTh BOIPOCHI 0 CYIIECTBY 00CYX/1aeMOI TEMBI,
npoOJieMbl, pelaeMoi 3aJauM, BbICKA3bIBAaTh MJICU, HALIEJICHHBIC HAa IOUCK pPELICHUS,
COMOCTAaBJIATh CBOM CYXKIEHUSI C CYXICHUSMU JAPYIMX YYaCTHHUKOB JIMAjora,
0oOHapy>KMBaTh pa3jIMuMe U CXOACTBO IO3MIIMI, B KOPPEKTHON (opMe (HOopMyIMpOBaTh
Pa3HOIIIACHsI, CBOU BO3PAXKEHUS;



. MIPECTABIATD pe3yJIbTaTbl  PEIICHUSA 3a7a4u, JKCIIEpUMEHTA,
UCCJIEIOBAHUS, TTPOCKTA, CAMOCTOSITEIIbHO BhIOMpATh (hOpMAT BBICTYIUICHUS C YU4ETOM
3a/1ay Ipe3eHTallMU U OCOOEHHOCTEN ay IUuTOpHUU;

. NIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHINBUAYAJIBHOU
paboThI NpU PEIICHUH YYEOHBIX MaTEMAaTUUYECKUX 3a/1aY;
. IPUHUMATH LI€JIb COBMECTHOM NEATENBHOCTH, INIAHUPOBATH OPraHU3ALUIO

COBMECTHOM pabOThI, paclpeaesaTh BUIbI padoT, 10roBapuUBaThCs, 00CYKAAaTh MPOIECC
U pe3ynbTatr paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

. y4yacTBOBaThb B TPYNINOBBIX (opMax paboTbl (00CyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBbI€ INTYpMBI W JpPYTHE), BBINOJHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOU JEHUCTBUS C APYTMMHU WICHAMH KOMaH[Ibl, OLICHUBATh Ka4y€CTBO
CBOET0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YUaCTHUKAMHU
B3aUMOJEHCTBUSL.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe AeCTBHSA

Camoopranusanus:

. CaMOCTOATENIBHO COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUs 3a1adu (WIM €ro
4acTb), BBIOMPATh CIIOCOO pEIEHUsl C YUYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C YYETOM
HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

. BJaJeTh crnoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca U
pe3yiibTara peleHnss MaTeMaTUIEeCKOM 3a1auu;
. OPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU

3a/la4yd, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJCHHBIX OIMIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH ITOCTaBICHHON LEIH U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHIKCHHSI WU HEIOCTHKEHUS IIeJIM, HAXOJUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

K koniry oOy4enus: B 7 kjacce 00yJaronuiicss MOJy4YHT CIAEAYIOIINE MPEIMETHBIC
pe3yabTaThI:

Yucjaa v BbIYHCTIEHUA

BbInonHsATh, coueTass yCTHbIE W MHUChbMEHHbIE NPUEMBI, apuUPMETHUUECKUE
JNEUCTBHUSI C PAMOHAIIBHBIMU YHCIIAMU.

HaxoauTh 3Ha4YeHUsS YHCIOBBIX BBIPAKCHHH, IPUMEHITh pPa3sHOOOpa3HbBIC
CrocoObl W TPUEMBI BBIYMCICHUSI 3HAYCHUM JPOOHBIX BBIPAXKESHUM, COJEpIKaIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.



[lepexonuTes OT oxHOW (POpPMBI 3amMcH YHUCEN K APYyroil (mpeoOpa3oBBIBATH
JECSITUUHYIO Ap0oOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIIBHBIC YUCIA.

OKpyIJIsTh Ynca.

BpImonmHATE NPUKHUIAKY M OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLEHKY 3HA4YCHHU
YUCJIOBBIX BBIPAKCHUHN. BBINOIHATE AEUCTBHS CO CTENEHSAMU C HaTypaJbHBIMU
MIOKa3aTEISIMH.

[IpuMeHATh NpU3HAKU ACIMMOCTH, PA3J0KEHUE HA MHOXKHUTEIM HATypPaJIbHBIX
quced.

Pemare mpakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUHUOHAIBHOCTBI)  BEIWYMH, IIPOLICHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl pELICHHS 3a7ad4 C YYETOM OrpaHUYEHUW, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJiredOpanvecKne BbIpaKeHHU s

Hcnonp30BaTh aaredpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
poliecce OCBOEHUSI yueOHOTO MaTepHalia.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BoinonsaaTe npeoOpa3zoBaHus LIEJIOTO BBIPAXKEHHSI B MHOTOWIEH IMPUBEICHHEM
M0JIO0HBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BpINOMHATE YMHOKEHUE OJHOUYJIEHA HA MHOTOWIEH U MHOT'OUYJIEHA HA MHOTOYJIEH,
OpUMEHSTH (POPMYJIbl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCymeCcTBIATh  Pa3IOKEHUE MHOTOYWIEHOB HA MHOMWTEIH C MOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXUTENS, IPYNIUPOBKU CIIaraeMbIX, NMPUMEHEHHUS
(GopMyJ1 COKpAIEHHOTO YMHOXKEHHUS.

[TpumensTey mpeoOpa3oBaHKs MHOTOYICHOB JIJISl PEIICHUS Pa3UYHBIX 3a1ad U3
MaTE€MaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMM IIOKA3aTEISAMM  JUIS
npeoOpa3oBaHus BRIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, IIPUMEHsAS NpaBUIIa
Iepexo/ia OT UCXOJHOTO YPaBHEHMs K PaBHOCWIBHOMY eMy. [IpoBepATsh, sSBISIETCS JIH
YHUCJI0 KOPHEM YPaBHEHHS.

[TpumensaTey rpaduyueckue METOIbl MPU PEUICHUU JIMHEWHBIX YPaBHEHUNU U X
CUCTEM.

[TonOupaTh mpUMeEpHI AP YUCEI, SIBIAIOMIUXCS PELICHUEM JIMHEMHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMU.



CTpouTh B KOOPAWHATHOW IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHS C JIBYMs
epEMEHHBIMHU, MOJIb3YSACh I'pa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctemsl ABYX JIMHEWHBIX ypaBHEHUH C JBYMs INIEPEMEHHBIMHU, B TOM
qucIie rpaguuecku.

CocTaBisITh U pelaTh JUHEMHOE YPABHEHHUE WUJIM CUCTEMY JIMHEWHBIX YPABHEHUNI
II0 YCJIOBMIO 3aJa4, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4H
NOJIyYECHHBIN PE3YNIbTAT.

DyHKUUHA

N300paxkatb Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAIbI, 3alHUChIBATh YHUCIIOBBIE MPOMEXYTKH Ha
anredpanveckoM S3bIKe.

OTmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKHM I10 3aJaHHBIM KOOpJAMHATaM,
cTpouTh Tpaduku TuHEHHBIX QyHKIMH. CTpouTth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIbIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTH MEXK]y BETUUMHAMMU:
CKOpOCTb, BpEMS, PAacCTOSHMUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, ITPOU3BOJUTEIIBHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIUYU [0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 NpPEACTaBICHUA W aHalW3a HHPOpPMALUH,
U3BJIEKaTh U UHTEPIPETUPOBATh MH(GOPMAIUIO K3 rpadUKOB PEabHBIX MPOLECCOB U
3aBUCHUMOCTEM.

K koniy o0yuenus B 8 kjiacce 00yyaroniuiics moy4yuT ciaeayIonye npeaMeTHbIe
pe3ybTaThl:

Yuciia 1 BBIYMCTICHUS

Hcnonb30BaTh Ha4YalbHbIE NMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX YHCEIl
IUI CpaBHEHMs, OKPYIJIEHHS U BBIYHUCICHHUM, HM300pa)kaTh JEUCTBUTENbHBIC YHCIA
TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[TpumeHATh MOHATHE aApUPMETHUUECKOTO KBAJAPaTHOIO KOpHS, HAXOAMTh
KBaJIpaTHbIE KOpPHHU, MCHOJB3Yd MpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOIHATh
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpKAIIUX KBAJpPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3amucu OOJBUIMX M MaJbIX YHMCENI C IOMOLIbIO JECATHUYHBIX
npoOeii u creneHelt yucna 10.

AJredOpanveckne BbIpaKeHUs

[IpumeHsATP MNOHATHE CTENEHM C  LEJbIM  [I0Ka3aTelIeM,  BBINOJHATH
npeoOpazoBaHus BEIPAXKECHHM, COIEPIKALIUX CTENEHH C LEJIbIM MOKa3aTelIeM.

BbINONHATE TOXKIECTBEHHBIE NPE0OpPa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alredpandyecKuMu ApoosiMu.

PacknanpiBath KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.



[TpumenaTs mpeoOpa3oBaHMS BBIPAKEHUN AJI PEIICHUS PA3NUYHBIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHble, KBaJpaTHbIE YpaBHEHHS M pALMOHAJIbHbIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE POCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUMH, B TOM
quciie C MpPUMEHEHHEM TIpaduyecKux MpeacTaBieHui (ycTaHaBIMBaTb, HUMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U TPOUEe).

[lepexoauth OT CIOBECHOU (hOPMYJHUPOBKH 3a7auM K €€ anreOpandecKon Mojienu
C MOMOIIBIO COCTABJIECHUSI YPABHEHUSI WM CUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJTYYEHHBIN pe3yJbpTarT.

[TpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHUsS, OLEHKH, PEIIaTh
JVHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMBI, JaBaTh IpapUUYECKyIO
WUTIOCTPALIMIO MHOKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate W HCNONB30BaTh (PYHKUMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0003HA4YeHMsI), OINpEeAeNsITh 3HAuYe€HHE (PYHKIUU 10 3HAYCHHUIO
apryMeHTa, OlpeAesiTh CBOMCTBA PYyHKUUHU O €€ rpaduKy.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIUNA BUJIA:

y =k/x, y =x2,y = x3,y = |x|, y = VX, OIIICBIBATH CBOHCTBA YHCIOBON (hyHKIHH
1o e€ rpaduxy.

K koniry oOydenusi B 9 kjacce oOy4aronuiicss HOJy4YUT CIAEAYIOIIHUE MPEIMETHBIC
pEe3yJbTaThI:

Yuciia 1 BBIYMCTICHUS

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE U HPPAMOHAIbHBIE YHCIIA.

BoinonusaTe apupmMernueckue OEHCTBUS C PAllMOHAIBHBIMU YHUCIIAMHU, COYETas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATh BBIYUCIEHUS C HPPALUOHAIBHBIMU
YUCJIaAMU.

HaxonuTte 3HaueHHs CTENEHEW ¢ LEIbIMHU MOKA3aTENsIMU U KOPHEW, BBIYHMCIIATH
3HAYEHHUS] YUCIIOBBIX BBIPAKEHUN.

OKpyrJisiTh  JEWCTBUTEIBHBIE YHWCJA, BBINOJIHATH NPUKUIKY pe3ysbTaTa
BBIYMCIIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

PewaTe nuHeiiHbIE W KBaJpaTHbIE YpaBHEHUs, YPAaBHEHMs, CBOJSAILMECS K HUM,
npocTeiiiue ApoOHO-paoHaIbHbIE YPaBHEHUS.

Pemars cucrtemsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU U CUCTEMBI
JBYX YpaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SBISAETCS JTUHEHHBIM.

Pematp TekcTOBBIE 3a/1a4K ANTreOpandecKuM CIIOCOOOM C MTOMOIIBIO COCTaBICHHUS
YPaBHEHUS WM CUCTEMBI ABYX YPABHEHUH C IByMsI IEPEMEHHBIMU.



[IpoBOAUTE POCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUMW, B TOM
quciie C MPUMEHEHHEM TIpaduyecKux MpeacTaBieHui (ycTaHaBIMBaTb, HUMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUN PEILICHUS, €CJIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate JnuHEHHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, HW300paXkaTh
pelIeHNEe HEPABEHCTB HA YHUCIOBOM NPSIMOM, 3alMChIBaTh PEUIEHUWE C IMOMOLIBIO
CHUMBOIJIOB.

Pemars cuctempl JTMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIHE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTb PELICHUE CUCTEMbl HEPABEHCTB HAa YHMCIIOBOM
IPSAIMOM, 3aIMCBHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPY PELICHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUHA

PacrioznaBate (QyHKIMM M3yuyeHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKH

PacIoIOKEeHUE Ha KOOPJMHATHON TIJIIOCKOCTH TpadukoB GyHKumid Buna: y = kx, y = kx
+b y=kx,y=ax2 +bx +c y=x3 y=1x y = |x|, B 3aBUCHMOCTH OT 3HAYCHHiI
K02(pPUIIMEHTOB, ONMKUCHIBATh CBOMCTBA (DYHKITUH.

Ctpouth M wu300pakaTb CXEMaTHYECKH TpadUKH KBaJAPaTHUHBIX (QYHKIIHA,
OIMCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKITUH 11O UX Ipadukam.

Pacno3naBaTh KBajgpaTHUHYI (GYHKIHIO IO (opmylie, NPUBOIUTH IMPUMEPHI
KBaIpaTUYHBIX (YHKIIUHA U3 PEaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

YucaoBble MOCTA€T0BATEIHLHOCTH W MPOrPecCHM

Pacmo3naBaTh apudMETHUECKYI0 M T€OMETPHUYECKYIO MPOTPECCHUU TPH Pa3HBIX
criocobax 3agaHusl.

BBITONHATE  BBIYMCICHUS C  HCIOJNB30BaHWEM  (HOpPMYyJ n-ro  4YieHa
apu(PpMETHICCKON U TeOMETPHUIECKOM MPOTrPECCUii, CYMMBI ITEPBBIX N YJICHOB.

M300pakaTh WICHBI TOCICIOBATEIBHOCTH TOYKAMH HAa  KOOPJAMHATHOU
IIJIOCKOCTH.

Pemate 3ajauu, CBA3aHHBIC C YMCIOBBIMHU IOCIICIOBATEIBHOCTSIMH, B TOM YHCIIC
3aJlaydl M3 PEaTbHOM JKM3HM (C WCIOJB30BAHUEM KaJIBKYyJIATOpa, IU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Ne i/

Yuciaa ¥ BEIYUCIIEHUS. PaliioHaibHbIe
quciia

Anrebpanyeckue BbIpaKEHUS
YpaBHEHUS 1 HEPABEHCTBA
Koopaunats! u rpapuku. OyHkunu

[ToBTOpeHue u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

25

27

20

24

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7415b90




8 KIIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Yucna u Beruncnenns. KBaapatHeie KOpHU

Yuciaa u BerunciicHusa. CTeneHb ¢ [eIbIM
IoKa3aTrejieM

Anrebpanueckue BHIPaXKCHHUS.
KBagpartsslii TpEXuineH

AnreOpanyecKue BIPaKECHUSL.
AnrebGpanueckas qpoob

YpaBHeHus v HepaBeHCTBA. KBasipaTHbie
ypaBHEHHUS

VYpaBHeHust 1 HepaBeHCTBAa. CHCTEMBI
ypaBHEHUH

VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
@yukiyu. OCHOBHbBIE TIOHATHUS
Oynkuuu. Yncnosie GyHKINN

[ToBTOpEeHME M 000OIIEHNE

KoanuecTBo 4acoB

Bcero

15

15

13

12

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/71417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8




9 KIIACC

HaumenoBaHue pa3ieioB U TeM
NPorpamMmslI

Ne i/

Uucna u BerunciaeHus. JleicTBUTENbHBIE
yucna

YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus v HepaBeHCTBA. CUCTEMBI
YPaBHEHUU

VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa
OyHKIMU

YucnoBbie MOCIEA0BATEIILHOCTH

[ToBTOpeHnue, 06001IeHNE, CCTEeMaTU3alus
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Beero padoThI
9
14 1
14 1
16 1
16 1
15 1
18 1
102 6

Kontpoabsnsie IIpakTnueckue

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bubnuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmmorekxa [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUEOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkumonepHoe o0mectBo «M3aarenbctBo «IIpocBemenue»

» Anrebpa, 8 kimacce/ Mepsnsak A.T'., [lononckuii B.b., Axup M.C.; ox
penakuueii [Togonsckoro B.E., O61iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nenTp « BEHTAHA-I'PA®»; AkiimonepHoe o011ecTBoO
«3marensctBo «IIpocBemenue»

» Anre6pa, 9 kinacc/ Mepsnsak A.T'., [Tononckuit B.b., AAxup M.C.; nox
penakuueii [Tononsckoro B.E., O0miecTBoO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3narensckuii eHTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBenieHune

METOJANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

1. Mepznsax A.T'., [Tononckuii B.b., SAxup M.C.; nox penakuueit [logonbckoro
B.E., unaktuueckue matepuaibl, Anredpa, 7 kiacc, OOIIEeCTBO ¢ OrpaHUYEHHOMN
oTBeTcTBeHHOCTHIO "M3narenbckuii nenHtp BEHTAHA-I'PA®"; AkuuonepHoe
obmectBo "M3narenscTBo [IpocBemenue";

2. Mepznsik A.T'., TTononckuit B.B., SAxup M.C.; non penakuueit [Togonsckoro
B.E., Iunakrudeckue matepuansl, Anredpa, 8 kiacc, OOIIecTBO ¢ OrpaHUICHHOMN
otBeTcTBeHHOCThIO "M3narensckuii nentp BEHTAHA-I'PA®"; AkiimonepHoe
obmectBo "M3narenscTBo [IpocBemenue",;

3.Mepznsak A.T'., [Tononckuii B.b., Axup M.C.; noa penakuueit [Togonbckoro
B.E., Iunaktiueckue matepuansl, Anredpa, 9 kimacc, OOIIeCTBO C OrpaHUYCHHON
orBeTcTBEHHOCTHIO "M3narensckuii uentp BEHTAHA-T'PA®"; AkunonepHoe
obmectBo "U3narensctBo [IpocBemenue".

4. Marematuka. Anre0pa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., Hemukos K.W. u npyrue; noxg pen.
TensikoBckoro C.A., AkimonepHoe oouiectBo «M3aatensctBo «lIpocBenienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. www. edu - "Poccutickoe o0pazoBanue" denepanbHblil MOPTal.

2. www.school.edu - "Poccuiickuii 061ieodpa3oBaTeabHbIN TOpTaI".

3. www.school-collection.edu.ru/ Ennnas komnexius nudpoBbix
o0pa30BaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - doche MIKOJIBHOTO y4uTENsl MaTeMaTUKH JloKyMeHTalus,
paboune MaTepuabl A1 YIUTENI MAaTEMATUKU

5. www.it-n.ru"CeTb TBOpUECKUX yUUTENCH"



6. www.festival. 1 september.ru @ecTuBab MegarornaecKux uaeu
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