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NNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBiIgEeTCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT M3y4YEeHUE IPYTUX IUCIMIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK U TYMaHUTAPHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJODKEHHs oOpa3oBaHUS W B IOBCEJIHEBHOM >KU3HU.
Pa3Butne y oOydaromuxcsi Hay4HbIX MPEACTABICHUIN O MPOUCXOKICHUH U CYIIIHOCTH alre0panuyecKux
abcTpakuuid, crmocobe OTpaKeHHsT MaTeMaTHYeCKOH HayKoW SIBICHMH W NPOIECCOB B MPHUPOAE U
o0u1ecTBe, POIM MATEMAaTUYECKOTO MOIEIMPOBAHNUS B HAyYHOM I103HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAueCTB MBILIUICHUS, HEOOXOAUMBIX IJI a/alTaluu B
COBpeMeHHOM HH(ppoBoM ob1iecTBe. M3yduenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI M BBIBOJBI, (DOPMYyIUPOBATH YTBEPXKACHUS.
OcBoenne kypca anredpbl oOecreurBaeT pa3BUTHE JIOTMYECKOTO MBIILICHUS OOy4YaloluXcs: OHU
UCIONB3YIOT JEAYKTHUBHBIE U MHIYKTUBHBIE pAacCyXIeHUs, 0000IIeHHe U KOHKPETU3alHUIO,
abctparupoBanne u aHajorutro. OOydeHwe anreOpe MpearnonaraeT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITENILHOM 1€ATEeIbHOCTH 00yYaOLIUXCsl, I03TOMY CAMOCTOSTEIbHOE PEIICHUE 3a1a4 SIBJIIETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0yUYEHUSI.

B crpykType mporpammbl yueOHOro Kypca «Airedpa» Ajisi OCHOBHOTO OOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMMAIOT COJAEpKATEIbHO-METOANYECKUE JUHUM: «YUucia U BBIYUCICHUS,
«AnreOpanydecKkue BBIPAKCHHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkuum». Kaxmas w3 atux
COJIEPKaTEIbHO-METOAMYECKUX JIMHUM pa3BUBACTCA Ha MPOTSHKEHUH TPEX JIET H3y4YeHUs Kypca,
B3aMMOJICHCTBY C JPYTHMH €ro IJWHUAMU. B Xonae u3ydeHus ydeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTUYECKU PACCyk AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsI3U ¢ 3TUM
B IIpOrpaMMy y4eOHOTo Kypca «AsreOpa» BKIIFOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, TIPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHMYecKoro o0pa3oBaHMsA M  CIIOCOOCTBYIOIIME OBJIA/IECHUIO
00yYaroImyUMHUCs OCHOB YHMBEPCAIBHOI'O MaTeMaTHUecKoro s3bika. CoaepxKaTenbHON U CTPYKTYpPHOMH
0COOEHHOCTBIO yUeOHOT0 Kypca «Aredpa» sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copnepxanue JUHUU «Yucna ¥ BBIYUCICHUS» CIYXUT OCHOBOM Al JaJbHEWIIEro M3y4eHUS
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYalOUIMXCS JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO
YMEHUS MOJIb30BAThCs AITOPUTMAMH, a TAKXKe MIPUOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHA O YMCIIE HA YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMU W HMPPALUOHATIBHBIMU 4YMCIaMH, (OPMHpPOBAHUEM MPEACTABIECHUN O
NEHCTBUTENLHOM 4YHCIIe. 3aBEpIIEHUE OCBOECHMSI YHMCIIOBOM JIMHMM OTHECEHO K CpeaHEMY oOuiemy
00pa3oBaHUIo.

Coneprxanue AByX aireOpanyeckux JUHHUNA — «AJredpanyeckue BIPAXXKEHU» U «YpaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Yy OOyYarOIIMXCs MaTeMaTU4YecKoro arrmapara,
HE0OXO0UMOT0 JJIsl pEIIeHUsI 3a]1a4 MaTeMAaTUKH, CMEKHBIX PEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX
3agady. Ha ypoBHe OCHOBHOro o0Iero oOpa3zoBaHMs Yy4eOHBIM MaTepual TPYIIHUPYETCS BOKPYT
pallMOHATIBHBIX BBIpAXKEHUH. AnreOpa JEMOHCTpUPYET 3HAU€HHE MaTeMaTHKH KakK s3bIKa JUIs
MOCTPOCHUS MaTeMaTUYECKUX MOJeJiel, OMMCaHMs MPOLIECCOB U SIBJICHUN peaiabHOro Mupa. B 3amaun
oOyueHuss airedbpe BXOAAT TakKe JalbHeWIlee pa3BUTHE AJITOPUTMUYECKOTO  MBILIUICHHUS,
HEOOXOJIMMOr0, B YacTHOCTH, JUIS OCBOCHHMS Kypca HMH(DOpPMAaTHKH, U OBJaJCHHE HaBBIKAMHU
JeyKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHue CHMBOJIBHBIX (DOpPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpaXe€HUsI, CIOCOOHOCTEHN K MaTeMaTHYECKOMY TBOPUYECTBY.

Copnepxanne GyHKIMOHATBLHO-TPA(QUUECKON JTMHUHM HAIEICHO Ha MOJyuyeHUE 00ydaroluMucs
3HaHMA O (DYHKIMAX KaK BaKHEUIIEH MaTeMaTHYeCKON MOJIENH IJs ONMHCAHUS W HCCICIOBaHUS
pPa3HOOOpPa3HBIX MPOIECCOB U SBICHUN B MpHpoOjAe U obOmecTBe. M3yueHue marepuana CrocoOCTBYeET
pa3BUTHIO Yy OOy4aloOlMXCSd YMEHHsI MCIIOJb30BaTh pPa3jMYHbIE BBIPA3UTENbHBIE CPEACTBA SA3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHMBOJHMYECKHE, Trpapuueckue, BHOCUT BKJIad B (OpMUPOBAHUE
NPECTaBICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBUWIIN3ALUH U KYJIBTYPHI.



CormacHo yueOHOMY TuTaHy B 7-9 Kjaccax u3ydaeTcsi YUeOHBIH Kypc «Aredpa», KOTOPBIH
BKJIIOUYAET CJIEAYIOLINE OCHOBHBIE pa3JieNbl coaepkaHus: «Uucna u BeIYUCICHUSY, «ANredpanyeckue
BBIPAKECHUSY, «Y PABHEHUS U HEPABEHCTBA», « DyHKIIMNY.

Ha uzydenue yue6HOrO Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 gaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B Heemio0).

COJIEPKXAHUE OBYYEHMUSI
7 KJIACC
Yucaa ¥ BLIYUCIECHUS

HpoOu OOBIKHOBEHHBIC W JECATHYHBIC, IEPEX0]l OT OAHOW (POpMBI 3amucu ApoOei K Ipyroi.
[TonsiTHE paNMOHATLHOTO 4HCIA, 3alUCh, CPABHEHHE, YIOPSJOYMBAHUE PAIMOHAIBHBIX YHCEN.
ApudmeTndeckne ISHCTBHS ¢ PallMOHAIBHBIME YUCIIaMUu. Perienue 3a1ad u3 peaabHOW MPAaKTHKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelIeM: OMpeeieHre, MpeoOpa3oBaHUE BRIPAKEHUN HA OCHOBE
OTIpe/ICIICHUS, 3aMMCh OONBIINUX Yucell. [IpOIeHThI, 3aNuCh MPOIICHTOB B BHUJE APOOU U ApOOH B BHJIC
TPOIEHTOB. TpH OCHOBHEIC 33/1a4H HA MPOIICHTHI, PEIICHHUE 3a/1a4 U3 PeaTbHOU MPAKTHKH.

[TprumeHeHre MPU3HAKOB AEIMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYyPaJIbHBIX YHCEN.

PeanbHbIE 3aBHCMOCTH, B TOM YHCIIC TIpsIMasi 1 0OpaTHast MPOTOPIIMOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYECHHE BBIPDAKEHUS C IEPEMEHHOH. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpeicTaBieHne 3aBUCMMOCTH MEX]y BeIMYMHAMU B Buje (GopMyiibl. Beruucinenus mno
dopmymnam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKEHHH, TOKIACCTBEHHO PAaBHBIC BBIPAKCHHS, MTpaBUIIA
npeoOpa3oBaHUsl CYMM W TpPOMU3BEACHUH, MpaBWiIa PACKPBITUS CKOOOK W TPUBEACHUS IMOJOOHBIX
cllaraeMbIXx.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

Opnowienbl u MHorouieHsl. CreneHb MHorowieHa. CroXeHHe, BBIYMTAHHUE, YMHOXKEHHE
MHOTOWIEHOB. DOPMYJIbI COKPAIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaApar pazHoctu. Popmyna
pa3HOCTH KBagpaToB. PasnoxeHne MHOrO4WIEeHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHUe, KOpeHb YypaBHEHMs, NpaBWiIa NpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHIBHOCTb
YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIIO KOpHEH JIMHEWHOrO0 ypaBHEHMS, PEIICHUE
JUHENHBIX ypaBHEHMI. CocTaBileHUE YpaBHEHUI IO YCJIOBHIO 3ajaun. PemeHune TEeKCTOBBIX 3ahad ¢
IIOMOILBIO YPAaBHEHUM.

JluneitHoe ypaBHeHHE C JABYMs IepeMeHHbIMU U ero rpaduk. Cucrema JBYyX JUHEHHBIX
yYpaBHEHUH C ABYMsI IEpeMEHHbIMU. Perenne cucreM ypaBHEeHUM criocoOoM mojictaHoBKU. [Ipumepsr
pELICHUS TEKCTOBBIX 3aa4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukn Ha npsamon. YucnoBsle NpoMexyTKU. PaccTossHue Mexay AByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHass cucrema koopaumHaT, ocu Ox m Oy. Alcuucca W oOpauMHATa TOYKH Ha
KOoOpAnHaTHOH miockocTu. ITpumepsl rpadukos, 3aganHbeix popmynamu. YteHune rpadMKoB pealbHbIX
3aBucuMocTteil. [lonstue Pynkmuu. ['paduk ¢pynknuu. CBoiictBa GpyHkiuid. Jlunelinas ¢yHkuus, €
rpaduk. ['paduk pynkuun y = |X|. ['paduueckoe pelieHne IMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KJIACC
Yucia 1 BBIYUCIECHHUS



KBaapatusiii kopenb u3 uncna. [lousatre o0 upparmoHaibHOM yucie. JlecaTuaHbie TPUOIMKEeHUS
UppalMoHaIbHBIX uncesl. CBOHCTBa apu(METHYECKHX KBaJpaTHBIX KOpPHEH M MX NPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIEHUAM. [leficTBUTENIbHBIE YNCIIA.

CreneHb C 1ebIM MoKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckasi 1pobb. OCHOBHOE CBOWMCTBO anredpamnueckoi Apodu. CriokeHue, BEIYUTAHNUE,
YMHOXXEHUE, JieNIeHHe anreOpanyeckux Apooeil. ParonanbHbie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHusI U HepaBeHCTBA

KBanpaTtHoe ypaBHeHHe, popMyia KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMIA, CBOJALIMXCS K JUHEWHBIM M KBaapaTHeIM. [Ipocteiimme IpoOHO-palMoHaIbHbIC
YpaBHEHHUS.

['paduueckass WHTEpHIpeTalnusi ypaBHEHHUH C JByMsl TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpPaBHEHUHU ¢ AByMs IepeMeHHbIMH. [IpuMepsl penieHus CUCTEM HEIMHEHMHBIX YpPAaBHEHUH C JBYMs
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3329 AJIreOpandecKiuM CIocCOOOM.

YucnoBble HEPABEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ 0HON NEepeMEHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeHbIE HEPABEHCTBA C OJHOU NepeMeHHOM. CHucTeMBbl TMHEUHBIX HEPABEHCTB C OAHON
TIEPEMEHHOM.

DOyHKIUH

[Tonstue pynkuu. O61acTh ONpeneIeHns U MHOXKECTBO 3HaUeHu QyHkimu. CriocoObl 3a1aHNs
byHKIHIA.

I'paduk dynknuu. Urenue coiictB QpyHkuuu no e€ rpaduxy. [Ipumeps! rpadukos GyHKIHA,
OTPaKaIOIIUX peaslbHbIE MPOLIECCHI.

QOyHKINY, OTMCHIBAIOIHE TPSIMYIO U 0OpaTHYIO MIPOMOPIIHOHAIBHBIE 3aBUCHIMOCTH, X TpaduKH.
Oynxmum y = x4,y =x3,y = VX, y=|x|. I'paduueckoe perieHne ypaBHEHU U CUCTEM YpaBHCHUH.



9 KVIACC
Yuciia 1 BLIYUCICHUA

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHbIE U OSECKOHEUHBIEC JIECATHYHBIC
npodu. MHOXKECTBO JIeHICTBUTENBHBIX YHUCEN, JEHCTBUTENbHBbIE YHUCIA Kak OECKOHEYHbIE
JecATU4HbIe ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEXy MHOKECTBOM JAECHCTBUTEIbHBIX
YKUCeJl U KOOPAMHATHOU IIPSMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apu(MeTHUecKue ACUCTBUS C ICHCTBUTEIBHBIMU
YHUCJIAMHU.

Pa3zmMepbl 00bEKTOB OKPY:KAIOLIEr0 MUPA, JUIMTEIBHOCTh IPOLIECCOB B OKPY KAIOLIEM MUpE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh HpuOIMKeHUs. OKpyIJIeHUE YHUCEll.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pemienue ypaBHEHUM, CBOASIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHEHHN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUM TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOKHTEJIH.

Pemenue 1poGHO-paliMoHaNbHBIX ypaBHEHUN. Perienne TeKCTOBBIX 3a1a4 ajaredpandyecKum
METOJIOM.

VYpaBHeHUE C ABYMs NEpEeMEHHBIMH W ero rpaduk. Pemenuwe cuctem ABYX JIMHEHHBIX
YPaBHEHHUH € ABYMs IIEpEMEHHBIMHU. PellleHne CUCTEM [BYX YPaBHEHMH, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpHpeTalys CUCTEMBbl YpaBHEHHH C
JIBYyMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOU. PerieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangpaTHele HepaBeHcTBa. ['padumyeckas MHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPUIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyskmuit: y = kx, y = kx + b, y = kix, y = x3, y =V, y = |x|, u ux cBoiicTsa.

Yucii0BbIe MOCI€10BATEIBHOCTH M NPOrPECCUH

[TonsiTE YMCIOBON MOCIENIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIBLHOCTH PEKYPPEHTHON
dopmyoit u popmysoii N-ro wieHa.

Apudmerndeckas 1 reomerpuueckas nmporpeccuu. @opmyisl N-ro yieHa apupMeTHIecKon
Y TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o00paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE MPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE  pe3yJbTaTbl  OCBOGHUS  IporpamMmbl  y4eOHOro Kypca  «Amrebpa»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIIECHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUHCKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTEMaTUKOB M POCCHUCKON
MaTEMaTUYECKOH IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pean3allud €ro Ipas,
NPEJCTAaBICHUEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHU, TPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpOOJieM, CBSA3aHHBIX C MPAKTUUYECKUM INPHUMEHEHHEM JOCTHXKEHHH
HayKH, OCO3HAHMEM BAKHOCTH MOPAIbHO-ITHUECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMAaTUYECKOI0 00pa30BaHUs HA MPOTSKEHUU BCEH
AKHU3HU Ul YCHEIHON Mpo(ecCHOHANIbHOM AeATeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAJbHOW TPAeKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCy>K/IeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAllMe B JEATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYecKOl HayKu Kak c(epbl 4eloBEYEeCKOW NeATelNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHS LUBUIN3ALUHU, OBJIAJICHUEM SI3bIKOM MaTeMaTHKH U MaTeMaTHYeCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHUS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HaBbIKAMU
MCCIIEIOBATEIBCKOM 1€ATENBHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAJILHOI'0
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAllMe Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HaHWW NIl pelieHHs 3afad B 001acTH
COXPAHHOCTH OKpPYXKalOLIeW Cpelbl, IJIaHUPOBAaHUSA IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
HOCJIEICTBUM Il OKpY’Karollel Cpesibl, 0OCO3HAaHUEM IJI00AIBHOIO0 XapakTepa 3KOJOIMYECKUX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COUAILHOH M IPUPOAHOI cpelbl:



TOTOBHOCTBIO K JCHCTBHSM B YCJIOBHSX HEOMPEAEIEHHOCTH, TIOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATEeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Y APYTHX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA JIPYTHUX;

HE0OXOAMMOCThIO B (JOPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIIe (hOPMYIUPOBATH UIIEH,
MIOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SBICHUSAX, B TOM YHCJIC PaHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITUIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMACMbIC DPEIICHHUS W JCHCTBHUS,
(GbopMyIIMPOBATh U OIICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATDI
[lo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Jlornueckne A1eHCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY MOHATHIMH, (HOPMYJIHPOBATH OMPEICIICHUS MOHSITHMA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIN3A,

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUSA: YTBEPAUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABJISTH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHs B (haKkTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, MpeiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHMKHU, JEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dUpaTh JOKA3ATEIHCTBA MATEMATHUCCKUX YTBEPKACHHH (TIPSIMBbIE U OT TPOTUBHOTO),
MIPOBOJIUTH CaMOCTOSITEIPHO HECIIOXKHBIE JOKA3aTelbCTBA MaTeMaTHYEeCKUX (aKTOB,
BBICTPAWBAaTh apryMEHTAIIUIO0, PUBOJIUTh MMPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

e BBIOMpaTh CcrocoO perieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YYETOM CaMOCTOSTENIHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciieoBaTejIbCKue AeHCTBUS

® JWCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIAEAOBATEIIbCKUNA  WHCTPYMEHT  TIO3HAHUA,
bopMyTUPOBaTh BOMPOCHI, (GUKCUPYIOIIHE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSTEIILHO
yCTaHABIWBAaTh UCKOMOE W JIaHHOE, (POPMHUPOBATh THIIOTE3Yy, apTyYMEHTHPOBATh CBOIO
TO3UIMIO0, MHEHHUE;

® [POBOJUTH MO CAMOCTOSTEIbHO COCTaBIICHHOMY IUIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJBIIOE WCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOO0M;

® CaMOCTOATENHbHO (OpMyIHUpOBaTH OOOOIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MIPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

® TIPOrHO3UPOBATh BO3ZMOXHOE Pa3BUTHUE MPOLIECCA, @ TAKXKE BBIIBUTATh MPEATIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.



PatGora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHHsSI HH()OPMAIIMK ¥ UJUTIOCTPUPOBATH PElIaeMble 3a1a4n
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

BOCIIPHHUMATh U (DOPMYJIHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTyYCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHHUS 3a/1aBaTh BOMPOCHI 110 CYMIECTBY 00CYKIaeMON TEMBI, TIPOOJIEMBI,
perraeMoii 3a1a9u, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXKJICHUS C CYXICHHUSIMH JIPYTUX YYaCTHUKOB JIHAJIOTa, OOHAPYKUBATH Pa3Indne
U CXOJICTBO TO3UIUIA, B KOPPEKTHOW ¢GopMme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

MPEIICTABIISITh PE3YIbTAThl PEUICHUS 3a7aud, YKCIIEPUMEHTa, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITEIIFHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3aqad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATH ¥ UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ UHAMBUAYATbHON paOOTHI IPH
pelIeHNH y9eOHBIX MATEMaTHICCKHUX 33]1aY;

MPUHUMATH 1IeJTb COBMECTHOU JIeATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpenesaTh BUABI pa0doT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PEe3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

y4acTBOBATh B TPYMIOBLIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U JPYTHE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IpYTMMH YJ€eHAMH KOMAaHJbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHuss ¢ yd€ToM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C y4ETOM
HOBOM MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpPOIEcca U Pe3ysbTara pPerieHus
MaTeMaTHUYeCKOM 3aJ1auH;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUU 3a0a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBIBJIEHHBIX TPYJHOCTEN;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETN M YCIOBHSIM,
OOBACHATH IPUYNHBI TOCTHXKEHHSI HITH HEJOCTHKSHHUS LIEJIH, HAXOJUTh OIINOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 7 kjacce oOydYarolIMiics TMOMYYHUT CICAYIOLIUE IpeIMETHbIE
pe3yIbTaThI:

Yuciia ¥ BBIYHMCICHUSA

BrImonHATh, couyeTras yCTHbIE M NHCbMEHHBbIC NPUEMBI, apu(MeTHUecKue ICUCTBUS C
palurOHAIbHBIMH YHCIAMHU.

Haxoauth 3HaueHusT 4YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHW JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKUCH YUCEN K Ipyrod (peoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPAIOUMNBATH PALIMOHAIBHBIE YUCIIA.

OKpyriarh yucnia.

BbINONMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BbIYMCICHUM, OLEHKY 3HAYEHHI YMCIIOBBIX
BbIpaXCHUI. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHbIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATH PE3YJIBTATH PELICHUS 3a7a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonb30Bath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yUeOHOT0 MaTepuana.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrinonHATe npeobpazoBaHus LEI0r0 BBIPAXEHUS] B MHOTOUWIEH MPUBEACHUEM OI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEHHE MHOTOWIEHOB HA MHOMKUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisS€TCA JM YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METObI MPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKcen, ABISIOIUXCS PEIIeHHEM JUHEHHOTO ypaBHEHUS C IBYMs
MIEPEMEHHBIMM.



CtpouTh B KOOPAWMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMH, MOJIb3YSICh TPpaUKOM, TPUBOIUTH PUMEPHI PEIIICHUS YPABHCHHUS.

Pemate cuctembl ByX JMHEHHBIX ypaBHEHUH C JBYMsI MEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, HUHTEPIPETUPOBAThH B COOTBETCTBUM C KOHTEKCTOM 3a/layd IMOJYYEHHBIN
pe3yJibTar.

DOyHKIUHA

H300paxarb Ha KOOPAWHATHOW NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbl, 3allUCHIBATh UHUCIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu muHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = |X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMA M3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMUYUHAMH:
CKOPOCTb, BpEMs, pacCTOSIHME, I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB peatbHBIX IPOIECCOB U 3aBUCHMOCTEH.

K konmy oOydenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOIIUE IpPEeIMETHBIC
pEe3yIbTaTHI:

Yuca U BbIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJIEHUS M BBIYHCICHUH, M300pakaTh ACUCTBUTENbHBIE UYMCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSMOM.

[IpumeHATh TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBaJpPaTHHIC
KOPHH, UCTIOJIb3YSI PU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHUS BBIPAKEHUH,
co/iepXkKaluX KBaJpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHE.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHCET C MOMOMIBIO JECATUYHBIX IpoOeil u
crenene uucina 10.

AuiredpanyecKkue BbIpaskeHUs1

[IpuMeHsSTh TOHSATHE CTENEHH C IIeNIBIM IOKa3aTelieM, BBIMONHATh MpeoOpazoBaHUs
BBIPKEHUM, COAEPKALIUX CTEIIEHH C LIEJIBIM MTOKa3aTelIeM.

BBITIOHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PANMOHATBHBIX BBIPAKECHHH HAa OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh TpeoOpa30BaHUs BRIPAKEHUH JIJIS pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON TTPAKTHUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YPABHEHUS U pallMOHAIbHBIE YPAaBHEHUS, CBOJASILINAECS K
HUM, CUCTEMBI IByX YpPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM ypPaBHEHHWH, B TOM YHUCJE C
MpUMEHEHHEM IpaduiecKiX MpeCTaBlIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIH CHCTEMA
ypaBHEHUH pELICHHUs], €CJIM UMEET, TO CKOJIbKO, U TIpouee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
IOMOILIBIO  COCTaBJICHUS ypPaBHEHHMS WM CHUCTEMbl ypaBHEHHMH, HWHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaTb TIpadUUYECKyI0 HILTIOCTPALNIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonnmath U UCTIONB30BaTh (HYHKIMOHAIBLHBIC TOHITUS U SI3bIK (TEPMHHbBI, CHMBOJIMYECKHE
0003Ha4YeHHUs), ONPEENIATh 3HaUeHHE (PYHKIMH 10 3HAYEHUIO0 apryMEeHTa, ONpeAesiTh CBONCTBA
byHKIMY 10 e€ rpaduky.

Crtpoutsb rpaduku 3JIeMeHTapHBIX (YHKIUN BUA:

y=k/x,y =x%y =x%y=|x|, y = VX, onuceIBaTh CBOHCTBA YHCIOBON (DYHKIMH 110 €&
rpaduky.

K konmy oOydenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOIIUE IpEeIMETHBIC
pe3yNbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh ¥ YHOPSI0YMBAThH PAIlIOHAIBHBIC M HPPAIIMOHAIBHBIEC YHCIIA.

BrimonuaTe apudmeTrnueckue JeHCTBHUS C PallMOHAIBHBIMHU YHMCIaMH, COYeTas YCTHBIC U
MUCbMEHHBIC TPUEMBI, BBHITIONHATH BRIYUCICHUS C UPPAIIMOHATBHBIMU YHCIIAMH.

HaxonuTe 3HaueHMs CTENEeHEel ¢ IeNbIMU TOKa3aTesIMA M KOPHEH, BBIYHCIISTh 3HAYCHUS
YHCIIOBBIX BBIPKEHHIA.

OKpyriisiTh JAEHCTBUTEIbHBIC YHUCIIA, BBIMOJIHATH NPHUKUAKY pe3yibTaTa BBIYHMCICHUH,
OLIEHKY YHMCIJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHEHHBIC M KBaJpaTHBIC ypPaBHEHHUSI, yPaBHEHHS, CBOIAIIINECS K HUM, IPOCTEHTIINE
JpOoOHO-pallOHANIbHBIE YPABHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpPaBHEHUH C JIBYMs MEPEMEHHBIMH U CHUCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBIISCTCS INHEHHBIM.

Pemate TekcToBBIe 3amaum  anreOpandecKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WJIM CUCTEMBI JBYX YPaBHEHHH ¢ ABYMS MepEeMEHHBIMU.

[TpoBoaUTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMH, B TOM YHUCIIE C
IpUMEHEHHEM rpauyecKux MpeacTaBlIeHui (YCTaHaBIMBaTh, UIMEET JI ypaBHEHHUE WU CUCTEMa
YpaBHEHHI PENICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHEWHbIE HEpaBEHCTBAa, KBaJpaTHBIE HEPABEHCTBA, HM300pa)kaTh pEIICHUE
HEpaBEHCTB HA YMCJIOBOW MPSAMOM, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJJPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CUCTEMbI HEPAaBEHCTB HAa YMCIIOBOW TPSMOM, 3alMCHIBATH
pelIeHne C ITOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUH Pa3IMYHbBIX 33j1au.

DOyHKIUHA

Pacno3naBaTh GyHKIIMM U3yYeHHBIX BIIOB. [l0Ka3pIBaTh CXeMaTUYECKU PACIIONOKEHHUE Ha

KOOPJIMHATHOH TI0CKOCTH rpadukoB QyHKIH Buaa: Y = kx, y = kx + b, y = k/x, y = ax® + bx +
c,y=x3y= VX, Yy = |X|, B 3aBHCHMOCTH OT 3HAUCHHUI KOA(PPHUIIMEHTOB, ONMUCHIBATH CBONCTBA

(byHKUIHHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3naBate KBapaTH4HYI0 (YHKIHIO 110 (hOpMyJie, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMH MTOCIEI0BATEIBLHOCTSIMH, B TOM YHCIIE 3a/1a41 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ KonTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI
1 Yucna u BeluKcieHus. PaiioHanbHbIe o5 1 bubnuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AITEOpaHECKHE BLIPDKCHH 21 . https://m.edso0.ru/7f415b90
bubnuoreka [{OK
3 Y PaBHCHH H HCPABCHCTRA 20 . https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopamatst u rpaguici. Gymicin 24 . https://m.edso0.ru/7f415b90
bubnunoreka LIOK
> Tosroperue u obobmenue 6 3 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

HaumenoBanue pa3aesioB U TEM

Koan4yecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne i/ KoHTpoJbHbIe
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
bubnunorexa LIOK
1 Uwucna u Beruncinenus. KBagpaTabsie KopHU 15 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 0 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 0 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 PyHK1H. OCHOBHBIC IOHATH ® : https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
o PymKumH. HHC0BLIE QyHKIMH 9 0 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
10 Tosopenne i 06obmerme 6 3 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIIACC

HaunmenoBaHmue pa3ae/ioB U TEM

Koan4yecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/ KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 Yucna u BeuucieHus. JleicTBUTEIbHBIC 9 0 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
9 VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHHUS C 14 1 bubnmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.eds00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
° PyHKuHH 16 . https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 3 bubnnoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7 kinacc/ Makaperue FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexn. TensikoBekoro C.A., AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBenieHne»

* Marematuka. AnreOpa: 8-it kinacce: 6a30BbIid ypoBeHb: yueOHHK, 8 kinace/ Makaperue FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narenbcrBo «IIpocBenieHnes»

» Marematuka. Anrebpa: 9-i kiacc: 6a30BbIif ypoBeHb: yueOHUK, 9 kinacc/ Makaperues FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE

obuiectBo «M3aarenscTBO «IIpocBemenne»



