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Conep:xaHue padoueii MporpaMmbI

1. TlosicHuTeNbHAS 3aIHCKA.
2. ConeprkaHue yueOHOTO TIPEMETa (10 200am 00yyeHuUsl).
3. [Mnanupyembie 00pa3oBaTEIbHBIC PE3YIIBTATHI:

— JIm4HOCTHBIE PE3YBTATHI,
— MeranpenmeTHble pe3yabTaThl;
— IlpenmertHble pe3yabrarsl (no 200am 00yueHus).

4. Temaruyeckoe/TIOypoOYHOE TUIAHUPOBAHKUE YIeOHOTO TPEMETa C ONpPEIEIICHHEM OCHOBHBIX BH/IOB
y4eOHOU JeATEIBHOCTH, 3JIEKTPOHHBIX (HMU(POBBIX) 00pa3oBaTebHBIX PECYPCOB, BHIOB U (OPM
KOHTPOJIS, C YKa3aHHEM KOJIIMYECTBAa 4acOB, OTBOAMMBIX Ha OCBOCHHME KaKIOW TEMBI, pasjela
(ne155€MCs npunodicenuem k paboueil npocpamme, YmeepuHcoaemcst OmoeIbHbIM JLOKALbHbIM AKIMOM
MAOY «COLL Ne 9y).
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MHNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIseTCSs OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOTO 0OOmIero oOpa3oBaHMs: OHA
o0ecrieynBaeT M3Y4YCHUE IPYTrUX AUCHUILINH, KaK €CTECTBEHHO-HAyYHOrO, TaK M T'YMaHUTapHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO IJii MPOIODKEHHS 00pa3oBaHUS M B IMOBCEAHEBHOW KHU3HU.
PasButne y oOywaromuxcss Hay4dHbIX MPEJICTaBICHUA O TMPOUCXOXKICHUHM M  CYIIHOCTH
anredpanveckux adCTpakiui, criocode OTpakKeHUs MAaTEMAaTHUECKON HAYKOW SIBIICHUH M MPOIIECCOB
B IIPUPOJIC U OOIECTBE, POJIH MATEMAaTHUYECKOTO MOJICIHMPOBAHUS B HAYYHOM MTO3HAHUU U B IPAKTHKE
croco6cTByeT (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUE€CTB MBIIICHUS, HEOOXOIUMBIX IS
ajantaiuyu B COBpeMeHHOM IudpoBoM obuiectBe. M3ydyenue anreOpel oOecrieynBaeT pa3BUTHE
yMeHusi HaOJroAaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEHCTBUS M BBIBOJIBIL, (HOPMYIMPOBATH
yrBepxaeHus. OcBoeHue Kypca anreOppl oOecrneyuBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS
OoOy4aroluXcsi: OHU HCIOJB3YIOT JAEAYyKTHBHBIE U HMHIYKTHUBHBIC PACCYXACHHs, OOOOIICHHE U
KOHKPETH3aIUIo, a0CTparupoBaHue u aHajoruto. OO0ydeHue anredpe MpearnonaracT 3HaAYUTeIIbHbIN
00BEM CaMOCTOSITENTFHON JICATEIIEHOCTH 00YYarOIUXCsl, IIOATOMY CaMOCTOSITETIbHOE peIlIeHUe 3a/1ad
SBIIAETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0yUEeHHUS.

B crpykType mporpaMmbl yueOHOTO Kypca «Anredpa» IjIsi OCHOBHOTO 001iero oopa3zoBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJEpKATeIbHO-METOANYECKUE JUHUU: «Yucia MU BBIYMCICHUNY,
«AnreOpanuecKkue BBIPAKEHUS», «YpaBHEHUs M HepaBeHCTBay», «DyHkuumy». Kaxnas uz atux
COJIEP>KaTEIbHO-METOANYECKUX JIMHUIM pa3BUBAeTCS HA MPOTSHKEHUU TPEX JIET H3y4eHUs Kypca,
B3aUMOJICHCTBYSl C JPYTMMH €ro JHMHUAMH. B xone u3ydeHus ydyeOHOro Kypca 0O0ydarouumcs
MPUXOAUTCS JIOTHUECKU pacCy’/aTh, MUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN s3bIK. B cBsI3u C
3TUM B Mporpammy Yy4yeOHOro kypca «Ainredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHMKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jesiax MaTeMaTHYecKoro o0Opa3oBaHUS M CHOCOOCTBYIOLIHE
OBJIA/ICHUIO 00YYarOIMMUCS OCHOB YHMBEPCAJIBHOTO MaTeMaTH4ecKoro sizbika. ConepareabHON U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanue nMHUN «YHHcaa U BBIYMCIEHUS» CIIYXKUT OCHOBOHM Ul JAJbHEHIIET0 M3Y4EHHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOLIMXCS JIOTMYECKOT'0 MBIIIIEHUS, (POPMUPOBAHHIO
YMEHHS TOJb30BaThCsl aNrOPUTMaMHM, a TakkKe MPUOOPETEeHUI0 MPAKTUYECKUX HAaBBIKOB,
HEO0OXOIMMBIX JJIs MOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CBS3aHO C PALMOHAIBHBIMH M HPPAUOHAIBHBIMUA 4YHCIaMH, (HOPMUPOBAHUEM
MIPEICTAaBICHUM O AEMCTBUTEIBLHOM YHCIE. 3aBEPUICHHE OCBOEHUS UYMCIIOBOM JIMHUM OTHECEHO K
cpenHeMy ob1meMy oO0pa3oBaHHUIO.

Copepxanue IByX anredpandeckux JUHUHN — «AnreOpanueckre BhIpaXXeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOYyYalOIUXCS MaTeMaTHYecKoro armapara,
HEOOXOAMMOro JUIs pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX MpPeIMETOB U  IPaKTUKO-
OpPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe oOCHOBHOTO o00ImIero oOpa3oBaHMsl Y4eOHBIN MaTepuan
IPYNIUPYETCS BOKPYT pallMOHAIBHBIX BhIpAXKEHUN. ANredpa 1eMOHCTPUPYET 3HaUCHHE MaTeMaTHKU
KaK fA3bIKa I IOCTPOEHUS MAaTEMAaTUYECKUX MOJIENIEH, ONMCAHUS MIPOLIECCOB U SIBJICHUM PEaIbHOTO
mupa. B 3amaun oOydeHust anreOpe BXOIAT TakkKe JalbHEHIIee pa3BUTHE alNTOPUTMHUYECKOTO
MBIIICHHS, HEOOXOAMMOIO, B YaCTHOCTH, JUIsI OCBOEHHUS Kypca WH(OPMATHUKH, M OBJIAJCHUE
HaBbIKAaMU JEAYKTUBHBIX paccyxieHuil. I[IpeoOpa3oBaHue CHMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHs, CIOCOOHOCTEH K MaTEMaTHYeCKOMY TBOPUYECTBY.

Conepxanne GyHKINOHATBHO-TpaUUecKOi TMHUM HALEICHO Ha MOJy4YeHHEe 00yUYaroIMMUCs
3HaHUN O (QYHKIUAX KaK BOKHEHUIIEW MaTeMaTHYEeCKOW MOJCIH ISl ONMUCAHUS W HMCCICIOBAaHUS
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Pa3HOOOPAa3HBIX MPOIECCOB U SIBICHUW B MpUpPoJIe U obmiecTBe. M3yueHne Mmarepuana crmocoOCTByeT
Pa3BUTHIO Y OOYyYaroIIMXCS YMEHHUS HCIIOJNb30BaTh Pa3IMUYHBIC BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTEMaTHKU — CJIOBECHBIC, CHMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaA B (GopMmupoBaHUE
MIPeJICTAaBICHUM O POJIM MATEMATUKH B Pa3BUTHU HUBUIN3ALUHU U KYIbTYPHI.

CoracHo yuyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcsi y4eOHBIM Kypce «Airedpa», KOTOPBII
BKJIIOYAET CJICAYIOLIME OCHOBHBIE pa3/ieiibl cofepxkanus: «Hucaa u BeIYUCIEHU», «ANredpandyeckue
BBIPAKECHUA», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMU.

Conepxanue TaHHOM y4eOHOM NHpOrpaMMbl peanu3yeT NPUHIMIBI M 3a7a4d OCHOBHOMN
o0pasoBaTebHOM TporpaMmMbl OCHOBHOTO o6Omiero obpazoBanuss MAOY «COI Ne 9» ¢ yderom
IIpOrpaMM, BKJIIOUEHHBIX B €€ CTPYKTYypy. CozneprkaHue yueOHOro peiMeTa MOXKET pealn30BbIBaThCs
B pa3IMuHBIX opMax, IPOBOJUMBIX, B TOM YHUCIIE, U BO BHEYPOUHOE BPEMSI.

Pabouas mporpaMma mo3BOJISIET YUUTENO MCIONb30BaTh €€ KaK B YCIOBUSAX TPaJULIMOHHON
KJIACCHO-YPOYHOM CHCTEMbI, TaK U JUIsl JUCTAHIIMOHHBIX (POPM U CAMOCTOATEIHLHOTO H3yYCHHS
npeaMeTa 00yJarouMMUCA Pa3HbIX YYEOHBIX BO3MOXKHOCTEH, HAXOSAUIUXCA B Pa3HBIX >KU3HEHHBIX
CUTYaIMIX MIPU HATUYUU HEOOXOAMMBIX TEXHHUECKHUX CPEJCTB.

OneHnBaHUe peE3yNbTAaTOB OCBOCHHS JAHHOW y4eOHOW MporpamMMbl OCYIIECTBISIETCS Ha
OCHOBE KOMILJIEKCA JOKYMEHTOB, PETNIAMEHTHUPYIOIINX CUCTEMY OLIEHKU JOCTHKECHUS TUIAHUPYEMBbIX
pesynbraroB ocsoenust OOIT OO0 MAOY "COLI Ne 9".

TemaTnueckoe/IOypoyHOe TIJIAHUPOBAHUE YUYEOHBIX 3aHATHH O(OpMIISETCS OTIAENbHBIM
JIOKTBHBIM akToM. OHO COJIEP)KUT HAa3BAaHUE TEM, Pa3/IeiiOB, BB YICOHOH NEATEIbHOCTH, BUIBI U
(hOpMBI KOHTPOJIA, ANIEKTPOHHBIE (IIU(POBBIE) 00pa3oBaTeIbHBIE PECYPCHI, 00bEM YaCOB.

Ha uzyuenune yueOHoro xypca «Anredpa» orBoautcs 306 yacoB: B 7 kinacce — 102 yvaca (3
yaca B Hezlelnt0), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 yaca (3 yaca B HeeINi0).
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COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0A OT OAHON (opMbI 3amucu Apoleit K APYyrou.
[loHsATHE palMOHAIBHOIO 4YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSIJNOYMBAHHME PALMOHAIBHBIX YHCEIL.
Apudmernueckue 1eHCTBHS ¢ pallMOHATIBHBIMU unciiaMu. Pemenue 3aqad u3 peajabHON NpakTUKU Ha
4acTH, Ha JIpOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelleM: OIpeAeleHHe, NpeoOpa3oBaHME BBIPAKEHUM Ha
OCHOBE OTIPE/ICICHNS, 3aICh OONBIINX Yncel. [IponenTsl, 3anuch NPOIEHTOB B BUAE Apo0u U 1podu
B BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI, PEIIEHUE 33/1a4 U3 PEAIbHOU ITPAKTUKHU.

[IpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHUs

IlepemeHHBIE, 4YMCIIOBOE 3HAYEHUE BBIPAKECHHMS C IEPEMEHHOM. JlomycTUMBIE 3HA4YEeHMS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEX/y BeJIMUMHAMU B BUje GopMyibl. Beruucienus no
¢dopmynam. [IpeobpazoBaHne OYKBEHHBIX BbIpRXKEHUH, TOXKJIECTBEHHO PaBHbIE BBIPAXKEHUS, IIPAaBUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEACHUH, NMpPaBWIa PACKPBITHS CKOOOK W TPHUBENEHUS MOJO00HBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIIEM.

Opnowiensl U MHorowieHsl. CreneHp MHorowieHa. CiojkeHUE, BBIYUTAHHE, YMHOXCHHE
MHOTrouwi1eHOB. DOpMyJbl COKpAIIEHHOIO YMHOXEHUS: KBagpaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyJiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, INpaBWia MPeoOpa3oBaHMs ypaBHEHHUS, PaBHOCHIIBHOCTb
YPaBHEHUM.

JInneliHOEe ypaBHEHHE C OJJHOM NMEPEMEHHOM, YHMCIIO KOPHEH JIMHEWHOIO YpaBHEHMS, pELICHUE
JTUHENHBIX ypaBHeHUH. COCTaBIEHNE ypPAaBHEHUH 10 YCIOBHUIO 33Ja4d. PelleHne TeKCTOBBIX 3a1a4 ¢
[IOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMsS MepeMeHHbIMU M ero rpadux. Cucrema IBYX JUHEHHBIX
ypaBHEHUN C JABYMs TIEPEeMEHHBIMH. PelleHne CUCTEeM ypaBHEHHUW CIMOCOOOM TIOJICTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBI CUCTEM YPaBHEHUM.

DyHKUMH

Koopannara Touku Ha npssmMoi. YucnoBsle TpOMEKYTKH. PaccTosiHue Mexay AByMs TOUYKAMHU
KOOPJIMHATHOW MIPSIMOIA.

[IpsmoyronbHas cuctema koopaumHaT, ocu OX m Oy. AGcumcca M OpIuHaTa TOYKM Ha
KOOpAMHATHOM miockocT. Ilpumepsl rpadukoB, 3anaHHbIX (opmynamu. YUYrteHue rpaduKoB
peanbHbIX 3aBucumocteil. [lonarue ¢ynknuu. I'padux dynxnuu. CoiictBa QyHkumii. Jluneinas
bynkiyst, e€ rpapuk. ['paduk Gynkmuu y = [X|. ['paduueckoe penieHue JTUHEHHBIX YpaBHEHUH |
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC
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Yuciia 1 BbIYMCTICHUSA

KBampatuplii kopeHb wu3 uucna. lloHarne o0 wuppanuoHAIBLHOM 4Yucie. JlecsaTuunbie
NpUONMKEHNST WPpAlMOHAIBHBIX uYnces. CBOHCTBa apu(METHUECKUX KBAJAPATHBIX KOPHEW U UX
IIPUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIYHUCIECHUAM. [leliCTBUTENbHBIC YUCIIA.

Crenens ¢ nenslM okasaresneMm U e€ coiictsa. CTaHgapTHas 3alluch YUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblii TpEXUIIEH, pa30KEeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO airedpanyeckoi apoou. CiokeHne, BBIYUTaHUE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, QopMmysa KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMI, cBOAALIMXCA K JUHEWHBIM M KBajgpaTHbIM. [Ipocreiimme 1poGHO-
palOHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus YpaBHEHHH C JABYMsI TEPEMEHHBIMA M CHUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IIepeMEHHBIMU. lIpumepsl penieHus CuCcTeM HEIMHEWHBIX YPaBHEHUHU C BYMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3a/au alreOpandeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM NepeMEeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM nepeMeHHOM. CHUCTeMbl JIMHEWHBIX HEPAaBEHCTB C
OJIHOM NEPEMEHHOM.

DyHKUMH

[Tonstne ¢ynkuuu. OOnacTe omnpeneneHUss U MHOXKECTBO 3HaueHUM QyHkuuu. CrocoObl
3aanus QyHKIIAN.

I'padpux pynkiun. Yrenue cBoiictB ¢pyHkuuu no e€ rpadpuxy. Ilpumeps rpadukoB GyHKIMIA,
OTpa)KAIOIIUX PEaTbHbIE IPOLECCHI.

OyHKIMH, OMMCHIBAIOLIUE NPSAMYI0 U OOpaTHYIO MpPONOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxupn Y = X2, Y = X3, Y = VX, y=|x|. T'padudeckoe peureHne ypaBHEHHH U CHCTEM
YPAaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHple umncia, UppalMOHANIbHBIE YKCIA, KOHEYHblE U OECKOHEUHbIE NeCATUYHbIE
npobu. MHOXECTBO JeMCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIC YHCIAa KAK OECKOHEUHBIE IECATUUHbBIE
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIAY MHOXKECTBOM JEHCTBUTENBHBIX YHCEN H
KOOPAMHATHOU IIPSIMOA.

CpaBHeHHEe JEHCTBUTENBHBIX YHCEN, apumeTuyeckue JeHUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 00bEeKTOB OKPYXKAIOLIET0 MUPA, JITUTEIHLHOCTH IIPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnuxEéHHOe 3HAYEHHE BEJIWYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyriaeHue YHcell.
[Ipukuaka 1 OLeHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. Pelenne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Peuienue ypaBHEHMM, CBOASIIMXCS K KBaApaTHbIM. bukBanpaTHOe
ypaBHeHue. [lpumepbl pemieHus ypaBHEHUM TpEeThbeld W YETBEPTOM CTENEHEH pa3JIoKEHHEM Ha
MHOKHTEIH.

Ipunooicenue k 0CHOBHOU 0OPA306aMENLHOU NPOSPAMME OCHO8HO20 00uUezo oopaszosanus MAOY « COLL Ne 9»
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Pemenue npoOHO-paniMoHANBHBIX ypaBHEHMH. PeleHne TEKCTOBBIX 3a/ay anreOpandyecKum
METOAO0M.

VYpaBHeHHE C JBYMs IEpEeMEHHbBIMH M ero Tpaduk. PemeHue cucrteM ABYX IJIHHEHHBIX
YPaBHEHHH € JBYMs IIEPEMEHHBIMU. PellleHne cCucTeM JByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIUHEMHOE,
a Japyroe — BTOpoH creneHH. ['paduyeckas HHTepIpeTanust CUCTEMbl ypaBHEHHUH C ABYyMs
IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aa4 alreOpandeckKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne mnuHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. PemieHue cHUCTEM JMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBagpaTHple HepaBeHcTBa. ['padumueckass WHTepHpeTarys
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [ICPEMEHHBIMH.

DOYyHKIUH

KBagpatuunas ¢ynkuus, e€ rpagpuk u cBoiictBa. IlapaGona, KOOpAMHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

Ipadukn dysxnmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| i ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IIPOrPECCHH

[lonsTE 4YMCIOBOW TOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u popmysoi N-ro wieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyssl N-ro 4ieHa apupMeTHdecKon u
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne uieHOB apu(METHYECKOH W TEeOMETPUUYECKOW Iporpeccuii TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUAIbHBINA pOCT. Cl10KHbBIE MPOIIEHTHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHMS  IporpaMMbl  y4eOHOro Kypca  «Anrebpay»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpEca K IMPOILJIOMY M HACTOSAIMIEMY POCCHHUCKOM MaTeMaTHKH, [IEHHOCTHBIM
OTHOIIIEHHWEM K JOCTH)KCHUSM POCCHUCKHUX MAaTEMaTHKOB M POCCHUHUCKOW MAaTeMAaTHYECKOM IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kKIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA MW peaju3allid ero IpaB.,
MPEACTABICHUEM O MaTEMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH,
MPOIIEAYp TPAKIAHCKOrO 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUU HayKd, OCO3HAHHUEM
B2XHOCTU MOPATbHO-ITHYECKUX MPUHIIUTIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMAaTHYECKOro OOpa3oBaHUS Ha MPOTSIKEHUU BCEH
KU3HU I YCHEIIHONW NpodeCCHOHAIbHOU AESITETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUI,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHAMBHIYATbHON TPAEeKTOpUU OOpa30BaHUS U KUIHEHHBIX
MIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CHOCOOHOCTBIO K AIMOILMOHAILHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMAaTHUECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKJICHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlME B JMEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX MPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs YeNOBEKa, MPHUPOAbI M  OOIeCTBa, TMOHUMAHUEM
MaTeMaTHYeCKON HayKu Kak c(hephl UeIoBeUECKOM NesTeNbHOCTH, 3TAlOB € Pa3BUTHS M 3HAYMMOCTH
JUTSL pa3BUTHUS ITUBUIIM3AINY, OBJIAJCHUEM SI3bIKOM MaTEeMaTUKH U MaTEMaTUYECKOW KYJIbTYpOH Kak
CpPEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM TPOCTEUIIMMU  HABBIKAMH  HCCJIEI0BATEIbCKOM
JIEATEeIIbHOCTH;

6) ¢pusnueckoe BocnuTaHue, GopMHpPOBAHME KYJbTYPbl 310POBbSI U 3MOLMOHAJIBHOIO
Os1aromosty4us:

TOTOBHOCTHIO TPUMEHSTh MAaTEMAaTHUYECKUE 3HAHWS B WHTEpPECaX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00pa3a >KW3HHM (30pOBOE MHUTAHUE, COANIAHCHPOBAHHBIA PEXUM 3aHATHUH M OTABIXA,
perynspHas (Qusuveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa peQleKcuH, NPU3HAHUEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO K€ TpaBa APYroro 4eIoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTaIMel Ha TPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWM Jig pelleHwsl 3agad B 00JacTu
COXPAHHOCTH OKpYXKalOUIel cpeapl, IUIaHUPOBAHMS TOCTYNKOB U OLEHKM MX BO3MOXKHBIX
MOCJIEICTBUM ISl  OKPY’XKAIOIIEH Cpeapl, OCO3HAaHHEM TIJI00aJbHOTO XapakTepa HSKOJOTHUYECKUX
po0GJieM U ImyTel X peleHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpe/bl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS y IPYTUX JIIOAEH,
npuoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHITUN U3 OMbITa IPYTUX;

Tpunooicenue x ocnosHoll 0bpazoeamenvHoll npozpamme 0cHogHo2o obwezo oopaszosanus MAOY « COLL Ne 9»
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HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWH, B TOM 4ucie (OPMYJIHPOBaTH HIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaxX M SIBICHHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpPEOYIOUIMA KOHTpPMEp, KOPPEKTHPOBAaTh IIPUHUMAEMble pELIeHUs U  JACeHCTBUS,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU H MTOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble JJoruueckue aAeMcTBUA:
® BLISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX O0OBEKTOB, MMOHATUH,
OTHOIICHUN MEXIy TOHATUSIMH, (POPMYIUPOBATH OIPEACICHUS MOHSATUH, YCTaHABIUBATH
CYIIECTBCHHBIM TpU3HAK KiIacCHU(UKAIIMK, OCHOBAHHS JUIsi OOOOIICHHWs] W CpaBHEHUS,
KpPUTEPUHU TPOBOAMMOI0 aHAIIN3A;

® BOCIIPUHUMATh, (OPMYJIHpPOBATH H NPeoOpa3OBBIBATH CYXICHHS: YTBEpPIUTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBISIBJIATh MaTE€MaTU4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuus B (hakrax,
JaHHBbIX, Ha6JHOI[eHI/I$IX U YTBCPXKIACHHUAX, IpcajiaraTb KpUTCPUU [JIs1 BbIABJICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e Ie/IaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUSHUH M0 aHAJIOTUH;

e pa30bupaTh JI0Ka3aTelIbCTBA MATEMATUYECKUX YTBEpPKACHUU (MpsiMble U OT MPOTUBHOTO),
IIPOBOJIUTH CAMOCTOSITEJIbHO HECIIOKHBIE JIOKa3aTeNbCTBA MAaTeMaTHUeCKuX (hakKToB,
BBICTpAauBaTh apryMEHTAllUI0, TMPUBOJUTH MPUMEPbl U KOHTPHIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE PACCYXKICHNUS;

¢ BEIOMpATh Croco0 perieHust ydeOHOW 3ajjauu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILEHMUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKkue AeiCTBUA:
® [ICTIOJIB30BaTh BOMPOCHI KaK HCCIENOBAaTENbCKUII MHCTPYMEHT MO3HaHUA, (HOPMYyIHUPOBATH
BOIIPOCHI, (DUKCUPYIOIINE TMPOTUBOpEUHEe, MpoOJIeMy, CaMOCTOSTEIBLHO YCTaHABIMBATh
HMCKOMOE€ U JaHHOe, (OPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO TTO3UIINI0, MHEHHE;

® [IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY HECJIOKHBIM 9KCIIEPUMEHT, HEOOIbIIIoe
HCCIIEJOBAaHHE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 00BEKTa, 3aBHCUMOCTEN
00BEKTOB MEXTYy CO00ii;

® CaMOCTOSITENIBHO (OPMYIHUPOBATh OOOOIIEHUST M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOJICHUsI, MCCJIEIOBAaHUS, OIICHWBATh JOCTOBEPHOCTh TIOJYUYCHHBIX PpPE3yJIbTATOB,
BBIBOJIOB M O0OOIIIEHUN;

¢ [IPOTHO3UPOBATH BO3MOXKXHOC PA3BUTUC MPOLECCA, 4 TAKIKC BBIABUI'ATH NPCAIIOJIOKCHUA O €TO
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:
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® BEISIBIISITh  HEIOCTATOYHOCTh M HM30BITOYHOCTH WMH(OpPMAIMU, MTAHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a1a4u;

® BEIOWpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

e BpIOMpaTh (OpMYy IMpeACTaBICHHS WHPOPMAIMKM ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJadu
CXeMaMH, AUarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHALUAMU;

® OIICHUBATh HAIEKHOCTh HWHGOPMALMKU MO KPUTEPHSM, TMPEAJIOKEHHBIM YYHUTEIeM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:
® BOCIIPUHUMATh U (OPMYIHpPOBATH CYXKIEHUS B COOTBETCTBHUM C YCJIOBUSIMH U IIEJIIMHU
OGH.ICHI/IH, SICHO, TOYHO, 'PAMOTHO BBbIpaXXaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMMCbMCHHBIX
TCKCTAaX, AaBaTb IOACHCHUSA IO XOAY PCHICHUA 3adadyv, KOMMCHTHUPOBATH HOJIyquHI)If/i
pe3yJibTarT;

®B X0/¢ OOCYXKJEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEMbI, MPOOIEMBI,
peraemMoit 3a71aun, BbICKa3bIBaTh UJI€U, HAIICJICHHBIC HA MTOUCK PEIICHUsI, COTIOCTABIIATh CBOU
CY)KJIEHUS C CYXICHUSMU JIPYTUX YYACTHUKOB JHAJIOra, OOHAPYXKMBATh pa3IHUUE WU
CXOZCTBO MO3UIHI1, B KOPPEKTHOH opMe hOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

o [IPCACTABJIATL PEC3YJbTaTbl PCHICHUA 3adadyd, OKCICPpHMMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSATCIIbHO BI)I6I/IpaTI> (1)0pMaT BBICTYIIVICHHUA C y‘-IéTOM 3aaa4 Mpe3CHTauuu ¢
0COOEHHOCTEN AYOAUTOPUH;

®[IOHMMaTb W HCIOJB30BaTh NPEUMYILECTBA KOMAHJHON M WHIUBUAYaJIbHOW pPabOTHI Mpu
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;

e [I[PUHUMATh IeNlb COBMECTHOM JEeATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThI, pacrpeneisTh BUABI padOT, JOTOBAPUBATHCS, OOCYXIATh MPOIECC M PE3YJIbTaT
paboThl, 0000111aTH MHEHUSI HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B TIPYMIOBBIX (popmax paboTel (0OCykJIeHHs, OOMEH MHEHHSIMH, MO3IOBbIE
IITYPMBI U JIPYTHUE), BBITIOIHITH CBOIO YacTh PaOOTHI U KOOPAMHHUPOBATH CBOM JCUCTBUS C
JIPYTUMH WICHAMH KOMaHbI, OIEHHBATh KaYeCTBO CBOETO BKJaJa B OOMIMHA MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1efiCTBUSA
Camoopranu3anmus:
® CaMOCTOSITENIBHO COCTaBIIAThH IUIaH, aJTOPUTM peIleHUs 3aladyu (UM €ro 4acTh), BHIOMPATH
croco0 pemeHus ¢ Y4ETOM HMMEIOLIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJ/JIEKT:
®BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TIpollecca M pe3yibTara pelieHus
MaTeMaTHYeCKOM 3aJ1a4H;

® [IPEJBUJETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IIPU pELICHUM 3a7a4d, BHOCUTH
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEN;

Ipunooicenue k 0CHOBHOU 0OPA306aMENLHOU NPOSPAMME OCHO8HO20 00Wezo oopaszosanus MAOY « COLL Ne 9»
Pabouas npocpamma yuebnozo npeomema «Aneebpar, 7-9 kaacc
10



® OIICHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTH IIOCTABJICHHOM IIEMM W  YCIOBHSM,
OOBSACHATH NPHYMHBI JOCTIDKCHHUS WM HEJOCTIKECHHUS IeNM, HaXOAWUTh OUIMOKY, aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBbTATbBI

K koHIy 00y4enus B 7 KJacce 00yJarOIIHACs MOJYIHUT CIICIYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia 1 BbIYMCTICHUS

BoimonHsATe, coderass yCTHbIE M NHUChbMEHHbIE TPUEMBI, apuMETHUYEeCKHe ACHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTps 3Ha4eHUs YUCIIOBBIX BBIPAKEHHH, MPUMEHATh pazHOOOpa3Hble CHOCOOBI M MPUEMBI
BBIYHCIICHHS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COIepKaIUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[lepexoauth OT 0AHOM (OPMBI 3aMKUCH YHCEN K APYroil (Mpeodpa3oBbIBaTh AECATUYHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHUBaTh U YHIOPSAJ0YUBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisaTh yucna.

BbINONHAT, NPUKUAKY U OLIEHKY pPE3yJbTaTa BBIYMCICHHM, OLIEHKY 3HAYEHUI YHCIOBBIX
BbIpaK€HUI. BBINOIHATH AEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IpU3HAKU JEIUMOCTH, Pa3I0KEHIE Ha MHOKUTEIN HaTypaJIbHbIX YHCEl.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIC 33Ja4d, CBS3aHHbIE C OTHOLICHUWEM BEJIMYHH,
MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTATHl PEIIEHUS 3aJay C
y4€TOM OIpaHUYEHHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcnonb3oBarh anreOpanyecKyr0 TEPMHUHOJOTHIO U CHMBOJUKY, NPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

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

BoinonHATe npeoOpa3oBaHMsl 1LENOT0 BBIPAKEHHUS B MHOTOWIEH IPUBEACHUEM MOJO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA HA MHOTOYIEH M MHOIOWIEHAa HA MHOTOYJIEH, IPUMEHSATH
(dbopMyIibl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcyiecTBIATh pa3ioK€HNEe MHOTOWIEHOB HAa MHOKUTENH C MOMOIIBIO BBIHECEHUS 3a CKOOKH
00I11er0 MHOXKUTEIS, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (POpMYIT COKPAILIEHHOTO YMHOKEHHS.

[TpumMeHnsaTH NMpeoOpa3oBaHUs MHOTOWICHOB JJISl pEIIEHHUs pa3IMyHbIX 3a7au M3 MaTeMaTHUKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBa CTENEHEH C HaTypalbHBIMU IOKa3aTeIsIMU Uil NpeoOpa3oBaHUA
BBIPaKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHElHBIE YpaBHEHUS C OJIHOW TEPEMEHHOM, MPUMEHSA MpaBuia Iepexoaa oOT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepATh, SBISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbI P PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupath mpuMepbl Map Yucell, SBISIOMIMXCS PElICHHEM JIMHEHMHOTOo ypaBHEHHS C JBYMS
MePEMEHHBIMH.

Ctpouth B KOOPJIAMHATHON IMJIOCKOCTH TpadUK JUHEHMHOIO ypaBHEHUS C ABYMsS IEPEMEHHBIMHU,
MOJIB3YSICh TpaKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemarp cuctemsl [ByX JMHEWHBIX YpaBHEHHH C JByMS IEpEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnarh U pemaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUH MO YCIOBHIO
3a/1a4v, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4¥ NOJYYEHHBIA PE3YJIbTAT.
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DOyHKIUHA

N300pakaTh Ha KOOPIAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 33/JaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBAIbI, 3alIMCHIBATH YNCIOBBIC IIPOMEKYTKHU Ha alnreOpandecKoM s3bIKe.

OTmMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUThH rpaduku
nuHeWHbIX GyHKIUi. CTpouTh Tpaduk GyHKIHUH Y = [X].

OnwuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBHCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTD,
BpeMs, pPacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTps rpaduyeckuil crnocod MpPeACTaBICHUS W aHanM3a WHGPOPMALUHU, H3BIEKaThb U
MHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniy o0yuenus B 8 kjacce 00y4JaroImuics MOIyduT CIACIYIOIIUE IPEIMETHBIC Pe3yIbTAThI:

Yuciia 1 BbIYMCTICHUS

Hcnonb30BaTe HayalbHblE MPEACTaBIEHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YMCEN I
CpaBHEHHsSI, OKpYIJICHUS M BBIYUCICHHH, H300paxarb JACHCTBUTEIbHBIC 4YHCIAa TOYKAMHU Ha
KOOPIMHATHOMU IIPSIMOA.

[IpuMeHATh NOHATHE apU(METHUYECKOrO KBAJPATHOTO KOPHSA, HAXOAWUTh KBaJIpaTHbIE KOPHH,
UCHOJNb3ys MpU HEOOXOAMMOCTH KaJbKYJSATOp, BBINOJHATH MNpPeoOpa3soBaHUs  BBIPAXKEHUH,
coJIeprKalliX KBaJpaTHbE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3o0Bath 3anmucu OOJBLUIMX M MajbIX YUCEI C MOMOLIBIO AECATUYHBIX IpOo0eil u creneHein
yucna 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHSTh OHATHE CTENEHU C LIEJbIM [T0KA3aTEIEM, BBIIOIHATH IPE0Opa30BaHuUs BBIPAXKEHUMH,
COJIEprKallMX CTENEHU C LEJIbIM [OKa3aTeNIEM.

BbINonHATE TOXECTBEHHBIE MTPEOOpPa30BaHUsl pallMOHAIBHBIX BBIPAKEHUH HA OCHOBE MpaBHII
JeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PackiagpiBaTh KBaipaTHbIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensaTh npeoOpa3oBaHMsI BBIPAKEHUM JJIsl PELICHHUsS pa3IUYHbIX 3a/ad U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPAaBHEHUS U pAallMOHAJILHBIE YPABHEHUS, CBOJSAIINECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IEPEMEHHBIMHU.

IIpoBoauTh MpPOCTEMIINE HCCIEHOBAHMUS YPAaBHEHMI M CHCTEM YPAaBHEHMH, B TOM 4YHCIE C
IpPUMEHEHHEM TIpaduyecKux MpeacTaBleHUi (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHME WM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

[lepexonuTh OT cIOBECHON (POPMYIUPOBKH 337a4u K €€ anreOpandeckoil MOJENH ¢ MOMOUIbIO
COCTaBJICHUS yPaBHEHUS WIM CUCTEMbl YPaBHEHHM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIyYE€HHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPABHEHMSI, OLIEHKH, pellaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOM NMEPEMEHHOM U MX CHCTEMBI, 1aBaTh IpaUyecKyi0 WILITIOCTPALNI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[loHuMaTh W HCMONB30BaTh (YHKIMOHAJIbHBIE MOHATHUS M SA3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHHUsI), OMpPENENiATh 3HadeHHe (YHKIUM MO 3HAYEHWIO apryMeHTa, ONpeNeNsTh CBOMCTBa
dbyakmn o e€ rpaduky.

Crtpoutb rpaduku 3J€MEHTapHBIX QYHKIUH BUJIA:

y = k/x, y=x2,y=x3y = [X|, y = VX, OnicHIBaTh CBOHCTBA YHCIOBON (GYHKIMH MO €& rpaduKy.

K konIty o0yueHus B 9 kjacce 00y4aroImuics MoIyduT ciaelylomue NpeIMeTHbIE pe3yIbTaThl:

Yucia v BbIYUCTCHUSA

CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.
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BeimonuaTe apudmMernueckue AEHCTBHS C palMOHAIBHBIMU 4YMCIAMH, COYETas YCTHBIE U
IIACbMEHHBIE IPUEMBI, BBITTOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMY YUCIIAMHU.

Haxonuth 3HaueHMs CTENEHEW C LEJIBIMU II0Ka3aTellsIMM U KOPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPA)KCHUH.

OKpyryATh EHCTBUTEIIBHBIE YUCIIA, BBINOJIHATh NPUKHUIKY PE3y/IbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHHs U HEPABEHCTBA

Pemarp nmHENHBIE W KBaJpaTHBIE YpaBHEHMS, YPABHEHMsI, CBOIAINMECS K HHUM, IIPOCTEHIINE
IpOOHO-paLlOHAIbHBIE YPABHEHMS.

Pemate cucrembl IBYX JIMHEWHBIX YPAaBHEHMM C JABYMs IIEPEMEHHBIMHM U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEUHBIM.

Pemate TekcToBble 3aauM anreOpandeckuM CIOCOOOM C MOMOILBIO COCTAaBJICHHUS YpaBHEHMS
WJIM CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOoaNUTE IPOCTEHINNE HCCIACAOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUH, B TOM YHUCIE C
IIPUMEHEHUEM TIpauyecKux IpeacTaBiIeHU (ycTaHaBIMBaTb, UMEET JIM YpPaBHEHHE WM CHUCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pemiate nuHelHble HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh PelIeHne HEPAaBEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYANOIIHME KBAJIPaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUWE CUCTEMbl HEPABEHCTB HA YHCIOBOM MNpPSAMOM, 3amUCHIBATh
pELIEeHNE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOYyHKIUH

Pacnio3HaBath (yHKIMM H3y4eHHBIX BUAOB. Iloka3bpiBaTh CXEMaTHUECKU DACIIOJIOKEHUE Ha

KOOPJIMHATHO# 1iockocTH rpadukoB Gynkuui Buma: Yy = kX, y =kx + b,y =k/x,y=ax2 + bx + ¢,y
=x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHHH KOAPHUIIIEHTOB, ONICHIBATE CBOIMCTBA ()yHKIIHIA.

Crpouts u n300pakaTh CXeMaTUYeCKU TpauKU KBaIpaTUUHBIX (PYHKLNMH, ONKUCHIBAaTh CBOMCTBA
KBaJIpaTUYHBIX (QYHKLIUH 10 UX TpaduKam.

Pacnio3HaBaTh KBaJpaTHU4YHYI (QYHKLUIO MO (GopMmyle, NMPUBOIUTH MPUMEPHI KBaJIpPaTUUYHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucnoBble NoC1€10BaTEILHOCTH U POrpeccuu

Pacnio3HaBaTh apu(MeTHUECKyI0 M TE€OMETPHUYECKYI0 MpPOrpeccud MpH pas3HbIX crocodax
3a/laHusl.

BrIMoOMHATE BBIYMCIEHHS C HCHOJIb30BaHWEM (opMyln N-ro ujieHa apuMEeTUYeCKOW u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHbl MOCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YMCIIOBBIMM IIOCIIENOBATENBHOCTSMHU, B TOM 4YHCIE 3aJa4d M3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).
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