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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAETCS OJAHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIeYNBACT U3yUEHUE JIPYTUX AUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHUE HEOOXOIMMO s
POJOJKEHUSI 00pa30BaHus U B MOBCETHEBHOM *KU3HU. PazBuTre y oOydarommxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOXKICHUH U CYIIHOCTH alredpamdecKux
a0cTpakIuii, cnoco0e OTpaKeHUS MAaTEMaTHYECKON HAYKOU SBIICHUN U TIPOIIECCOB
B NpUPOJIE U OOIIECTBE, POJIU MATEMATHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M KauyeCTB MBINUICHUS, HEOOXOMUMBIX JIJIsl aJanTalii B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJIBI,
dbopmynupoBarth yrBepkaeHus. OCBOCHHE Kypca aiareOpbl oOecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUSI OOYyYalolUXCs: OHM HCIOJIb3YIOT JEAYKTHUBHBIE H
WHJIYKTUBHBIE PacCyXJAeHUs, 0000IeHNEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHanoruto. OOyueHuwe  anreOpe  mpeanonaraeT  3HAYUTEIbHBIH  O0BEM
CaMOCTOSATENILHON JESITEIbHOCTH O00YyYarouuxcsi, MO3TOMY CaMOCTOSITEIBHOE
penieHue 3a1a4 ABIseTcs peaju3alinen JesTeIbHOCTHOTO MPUHIUIA O0yUYEHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» Hjsi OCHOBHOTO
o01ero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPXKATEIbHO-METOIMYECKIE
auHUK: «Hucna v BeIYUCIHCHUSY, «ANredpandeckue BhIpaKEHUsD», «YPaBHEHUS U
HepaBeHCTBay, «DyHkmumy. Kaxmas w3 3THX CoaepKaTeabHO-METOIUYECKIX
JIMHUNA pa3BUBAETCA HA MPOTSIKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJACHCTBYS C
IPYrUMHU €ro JuHUsAMU. B xone u3ydeHuss ydeOHOTro Kypca OO0ydaroImumcs
MPUXOJIUTCS JIOTUYECKH PACCyKJaTh, UCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TMM B mporpammy y4deOHOro Kypca «Anrebpay» BKIIOUCHBI
HEKOTOpPHIE OCHOBBI JIOTHMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasernax
MaTeMaTHYECKOro 00pa30BaHUS M CIIOCOOCTBYIOIINE OBJIAJICHHIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MaTeMaTH4deckoro s3bika. CoaepxarelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AnreOpa» sBISETCS €ro
UHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOW JIJIst
JATbHEHUINIET0 U3yYeHUS MATEMAaTHUKH, CTIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TOBCEAHEBHOM
*KU3HU. PazBUTHE MOHSATHUS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBS3aHO C PAIMOHAJIBHBIMH M HUPPANUOHATHHBIMH YHCIAMH, (HOPMHPOBAHUEM
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MPEJCTABICHUM O JEUCTBUTEIBLHOM 4YHCIIE. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JMHUU OTHECEHO K CpeJIHEMY 00IIeMy 00pa30oBaHUIO.

Coneprkanue AByX anreOpandecKux JIMHUN — «AJIreOpandecKue BhIPaKEHUS
1 «YpaBHEHHs] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYJArOIITUXCS
MaTeMaTU4YeCKOro ammapara, HeOOXOAMMOTO Jii pPEelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOro 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHIUPYETCS BOKPYT
paIlMOHAIBHBIX BBIpAKEHHUI. ANreOpa IeMOHCTPUPYET 3HAYCHUE MAaTEeMAaTHKU Kak
S3bIKa JUISI TIOCTPOCHUSI MaTeMaTHUYEeCKUX MOJIEei, OIMUCaHus MPOIECCOB H
SABJICHUM peanbHOTO Mupa. B 3amaum o0yuyeHuss anreOpe BXOAAT TaKXKe
JTanbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B
YaCTHOCTH, I OCBOCHHS Kypca HWHGOPMATHKH, W OBJIAJICHUEC HABBIKAMH
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanne cUMBOJIbHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEH K MaTEMAaTHUYE€CKOMY TBOPUYECTRY.

Coneprxkanve QpyHKIIMOHAIBHO-Tpa(ruecKoil JIMHUY HAIIEJICHO Ha MOJTy4YeHue
oOyJaronMMucs 3HaHUN O (QYHKIUSIX KaK BaKHEUIIEH MaTEeMaTHYECKOW MOJEH
JUTSL OTTUCAHUSI M UCCIIeIOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUM B IPUPOJE
u obmectBe. M3ydueHune marepuasia CrOCOOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS
YMEHUS UCTIOJH30BaTh PA3INYHBIC BRIPA3UTEILHBIE CPEICTBA S3bIKA MATEMATHKU —
CJIOBECHbIEC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHue
IIPEICTABIICHUN O POJIM MATEMATHKHU B PA3BUTHH [IUBWIIM3AIUHN M KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4aeTcss y4deOHBIM Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CJICAYIOIIUE OCHOBHBIE pa3/eNbl COJCPIKAHMUS:
«Yucna u BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUS», «YpaBHEHUS W
HEpaBEHCTBAY, « DyHKIIHW.

Ha uzyuenue yueOHOro kypca «Anredpa» orsogautcs 306 yacos: B 7 Kiiacce
— 102 gaca (3 yaca B Hepmento), B 8 kiacce — 102 yaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 yaca B HEJIEIIO).
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COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OJHON (OpPMBI 3aMUCH
npobeit k apyroi. I[loHsiTMe parMOHAIBHOTO 4YHWCTA, 3alHCh, CpPaBHEHHE,
YIOPSIIOYMBAHUE  PALMOHANBHBIX 4HCeNl. ApupMeTHUecKue JeHUCTBUS C
palMOHAIIBHBIMU 4YKCIIaMU. Penrenne 3aaad U3 pealbHOW NPAKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeAesieHue, MpeoOpa3oBaHUE
BBIP@XKEHUI Ha OCHOBE ONPEIENIECHNUs, 3anuch 00ibIuX yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BHJIE ApoOU M ApoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/la4Ml Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEAIbHON IIPAKTUKHU.

IIpumeHeHne TOPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HATypAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TOpsMas ©W  oOparHasd
IPOINOPLMOHAIBHOCTH.

AJsireOpandecKkue BbIPaKeHUSA

IlepemenHbIe, YNCIOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTrMbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXy BEIUYMHAMU B BUJIE
dbopmynbl. Beraucnenns no ¢opmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKECHHUIA,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBuUia MpeoOpa3oBaHUd CYMM H
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK M MPUBEAEHUS MOJOOHBIX ClaraeMbIX.

CBoJiCTBa CTENEHU C HATypAJIbHBIM I0KA3aTEIIEM.

OpnHounensl 1 MHOrouneHsl. CrteneHp MHOrowieHa. CloeHue, BBIYUTAHHE,
YMHOXEHHE MHOIO4WICHOB. POpMyJIbI COKPAlIEHHOIO YMHOXEHUA: KBaJapar
CyMMBl M KBaapar pasHocTH. PopMmyrna pa3HOCTH KBajaparToB. Pasznoxenue
MHOI'0YJIEHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUsA, IpaBWia MpeoOpa3oBaHUsl YpPaBHEHMS,
PaBHOCUJIBHOCTH YPABHEHUM.

JluHeriHOE ypaBHEHUE C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEHWHOTO
YpaBHEHUS, pEUIeHUE JUHEHHbIX YypaBHeHHMU. CocTaBiieHME YpaBHEHHUH 11O
YCJIOBMIO 3a7ja4M. Penienne TeKCTOBBIX 3a4a4 C IIOMOIIBIO YPABHEHUN.

JIuneliHOe ypaBHEHME C JBYMS IepeMEHHBbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YpaBHEHHWW C JABYMsS IEPEMEHHBIMHU. PelieHne cuCTEM ypaBHEHHM
crnoco0oM MoACTaHOBKU. IIpvmepbl pemieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YpaBHECHH.

DyHKUNHA
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Koopannara Touku Ha npsimon. HuciioBble TpOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyroisibHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opAuHaTa
TOYKH Ha KOOPAUHATHOM TuiocKkocTH. [Ipumepsl rpadukoB, 3aJaHHBIX POpMyTaMHu.
Urenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynkmun. [padux
dbynkuuu. CoiicTtBa pyHkumil. JInneitnas ynkuus, e€ rpaduk. I'padux QyHkimm
y = [x|. I'paduueckoe pelieHHe JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPAaBHEHHUM.

8 KJIACC

Yucaa 1 BIYMCICHUSA

KBagpatueiii kopeHb u3 uucna. [loHstue 00 HppanMOHAILHOM YHCIE.
JecsaTuunble NpUOIMKEHHST UPPAIMOHANBHBIX YKcesl. CBONCTBA apuMeTHUEeCKUX
KBaJIPATHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHHM
Y BBIUYUCIICHUSAM. J[€ICTBUTEIIbHBIEC YHCIIA.

CreneHb ¢ LenabIM MOKa3aTeneM 1 €€ cBorictsa. CTaHmapTHas 3alKCh YUCa.

AnreOpandeckre BeIpaKeHUSIAJIredpandecke BbIpaskeHust

KBampaTHbpii  Tpé€xwieH, pas3loKEHHE KBaIpaTHOIO TPEXWIEHA Ha
MHOKHTEJIH.

Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil Jpoou.
CrnoxeHve, BbIYUTAHHE, YMHOXEHUE, JeJeHHUE airedpandeckux JapooOeit.
PaunonanbHbie BBIpRXXEHHS U UX TPeoOpa3oBaHueE.

YpaBHEHUS M HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyaa KOpHEH KBagpaTHOIO YpaBHEHMS.
Teopema Buera. Permienue ypaBHEHUI, CBOASIIIUXCS K JIMHEUHBIM M KBAJAPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIE YPABHEHHUS.

['padrueckas uHTEpnpeTanys ypaBHEHUN C JBYMsl IEPEMEHHBIMU U CHUCTEM
JMHEVHBIX YpAaBHEHUM C JByMs NepeMEeHHbIMU. [IpuMepsl pelreHus cucrem
HEJIMHEWHBIX YPAaBHEHU C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3ajjau alreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOM NEPEMEHHOU.
PaBHOCUNIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM!.

OyHKIMNPYHKIIUA

[Tonsstue ¢ynkuuu. OOnacTh ONpeAeNeHUsT U MHOXKECTBO 3HAYCHUI
¢ysaxuuu. CiocoObl 3aaHus QyHKIIMM.

I'padpux ¢ynkumu. YUrenune coiicTB ¢yHKuMu no e€ rpaduky. [Ipumeps
rpadukoB QyHKINH, OTPaXKAIOIIUX PEaIbHbIE MPOLIECCHI.
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@DYHKIIMY, OMUCHIBAIOIINE TPSIMYI0 W OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, X rpadukn. OyHKumn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pelieHre ypaBHEHU U CUCTEM ypaBHEHHIA.

9 KJIACC

Yuciaa v BIYMCICHUA

PaunonanbHble 4yKcla, UppalMoOHANIbHbIE YHMCIIA, KOHEUYHbIE U OECKOHEUYHbIE
JecsITUUHbIe 1poOu. MHOXKECTBO JEHCTBUTENbHBIX YUCEIl, NEHCTBUTENbHBIC YHCTIa
Kak OECKOHEUYHbIE [eCATUYHbIE IpoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEK1Yy MHO>KECTBOM JICMCTBUTEIBHBIX YHACEII U KOOPAMHATHOW MPSIMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHWCEN, AapuU(PMETHYEeCKue JACHCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIUTEIBHOCTh MPOLECCOB B
OKPY’KAIOLIEM MHpE.

[TpuOnmx€HHOE 3HAUYECHUE BETMYMHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienue ypaBHEHNM, CBOASIIMXCS K TMHENHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Iprumepbl pelmieHUs: YpaBHEHUN TPETbEN U YETBEPTOU
CTETICHEHN Pa3JI0KECHUEM HA MHOXKUTEU.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUW. PelieHne TeKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ ABYyMs NEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM aByX
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPHIX JHUHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALIS CUCTEMbI YPABHEHUH C ABYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3aJ1au aareOpanuyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. PemieHue cucrem
JMHEVHBIX HEPABEHCTB C OJHOM mepemMeHHOM. KBanpaTHble HEpaBEHCTBA.
I'padmyeckas mHTEepHpeTannss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

OyHKIMNPYyHKIUHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGoma, KoOpauHATHI
BEPIIMHBI TapadoJbl, 0Cb CHMMETPUHU MAapadOoJIbL.

I'padukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOKCTBA.
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UucnoBble  Mmociie1oBaTENbHOCTUYMCI0BbIE  MOC/IEI0BATEIbHOCTH U
Nporpeccuu

[ToHATHE YHCIIOBOM TMOCHEAOBATEIBHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKkyppeHTHOH hopmyIion U PopMyIoit 7-To djieHa.

Apudmernueckas U TeoMeTpudeckas mporpeccur. DOpMyIsbl A#-TO dieHa
apu(PpMETUIECKON ¥ TeOMETPUIECKON MTPOTPECCHI, CYMMBI TIEPBBIX /1 YJICHOB.

N300pakeHrne WICHOB apu(PMETUYECKON M TEOMETPHUYECKOW MPOrpecCHid
TOYKaMH Ha KOOPJHMHATHOM IUIOCKOCTH. JIMHEHHBIN M 3KCHOHECHIUAIBHBIA POCT.
CI10KHBIE IPOLICHTBI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHMSI MPOTpaMMbl Y4eOHOTO Kypca
«Anredpa» XapaKTepU3ylOTCs:

1) maTpuoTHYecKoe BOCIMTAHUE:

MIPOSIBJICHUEM HWHTEpeca K TMPOHUIOMY HW  HACTOSIIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K  JOCTHKEHHAM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHHUI B JPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paklaHWHA U peau3alliu ero
npaB, MPEICTAaBIECHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'PaKJaHCKOro oOlecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K O0CYKJIEHUIO 3TUYECKUX NPOOJIEM, CBI3aHHbBIX
C IPAKTUYECKUM IIPUMEHEHHEM JOCTH)KCHHMI HAayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AESTEIBHOCTU YUEHOTO;

3) Tpy0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTUE€ B pEUICHUM IMPAKTHYECKHX 3a]ad
MaTE€MaTUYECKON HaMNpaBIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTeMaTHYeCKOTro
0o0pa3oBaHMs Ha MPOTSHKEHUHM BCEW KW3HM ISl YCHEIIHOM NpogecCuoHaIbHOU
JESTEIbBHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM UHAMBUYAJIbHON TPAeKTOpUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY M AICTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEIICHHWH, pacCyXJI€HUW, YMEHUIO BHUJIETbH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKOM Hayku Kak cepbl YelI0BEYECKOU
NEATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOM KYJIbTYpOH KaK CpPeACTBOM
MO3HAHHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEA0BATEIIbCKOM
NEATENBHOCTH;
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6) ¢usnuyeckoe BocnuTaHHe, (POPMHMPOBaAHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ATONOyYHA:

TFOTOBHOCTBIO NIPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbsl, BEJEHHS  3J0pOBOro  oOpa3a JKW3HM  (3I0pOBOE  IUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peEryisipHas (Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTBbIO HAaBbIKa pEeQIEKCUHU, NPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro YeiaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHUE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM JUIA PELICHUs 3a1a4
B 00JIaCTU COXPAaHHOCTHU OKpY)KAIOIIEW Cpeapl, IUIAHUPOBAaHUS IIOCTYNKOB U
OLICHKM HUX BO3MOJKHBIX IMOCJIEICTBUM [JIs1 OKpPYXalollel Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOTHYECKHUX IPOOJIEM U IyTEH UX PELICHUS;

8) ajanTanusi K U3MEHAIIMMCS YCJOBHSIM COLMAJIBLHON M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSITENbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBHCSA Yy APYTUX JIIOJIEH, NMPUOOPETaTh B COBMECTHOH N€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(opMyIupOBaTh UJEU, IOHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUH WU
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYIOIIUNH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUsI U JACUCTBUA, (POPMYIUPOBATH U OLIEHWBATH PUCKU H
MOCIEACTBUSL, (POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble jioruyeckue aeiicTBusi:

e BBIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC TPU3HAKN MATEMaTHICCKIX
OOBEKTOB, TMOHATHH, OTHOIICHWA MEXIY MOHITHIMH, (HOPMYITHPOBATH
OTIpENIeICHNs] ~ TOHSATUH, YCTAaHABIWBATh CYIIECTBEHHBIH  MPHU3HAK
Kinaccu(ukanuy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (opMyTHpOBaTE W  TPEOOPaA30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE,
YCIIOBHBIC;
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BBISBIIATH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpeUMs. B (akTax, JaHHBIX, HAONIONEHUSAX U YTBEPKIACHMSIX,
npemjlaraTb  KpUTEpPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHNH 10 aHAJIOTHH;
pa30upaTh I0Ka3aTelIbCTBA MAaTEMATUYECKUX YTBEPKIACHUHN (IIPSMBIE U OT
IIPOTUBHOI0), MPOBOAMUTH CAMOCTOATENIBHO HECJOKHBIE JOKA3aTebCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTpaUBAaTh AapPryMEHTALUIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pernieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHUS, BBHIOUpPATh HauOoJee MNOAXOMSANIMI C Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebLCKue AeliCTBUA:

MCITIOJI30BATh BOMPOCKHI KaK MCCIIEIOBATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MTpoOIemy,
CaMOCTOSITEJIFHO YCTAHABIMBAaTh HCKOMOE W JaHHOE, (OpPMHpPOBATH
TUTOTE3Y, apTYMEHTHPOBAThH CBOKO TIO3UITUIO, MHEHUE;

MPOBOJUTh 1O CAMOCTOSITENIPHO COCTaBJICHHOMY TUIAHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOONbIIOE  WCCIEAOBaHWE  TIO0  YCTAHOBICHHIO
OCOOCHHOCTEM MaTEMaTUYECKOTrO0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJbTaTaM
NPOBEACHHOTO HAOIIIOJICHUS, WCCIIEAOBaHMUs, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHNUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OPMALIMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBaTh W HHTEPIPETUPOBATH
uH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh GopMy TpeACTaBleHUs HHOOPMALMKM U WIUIIOCTPUPOBATH
pelraemMble 3aJa4yd  CXE€MaMHM, JAuarpaMMaMy, HWHOW Tpadukoil U ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh MH(GOPMALUMU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnkaTHBHBIE YHMBeEpPCcAIbHbIE YueOHbIe 1elCTBUA:
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BOCIPUHUMATh U  (GOPMYyJIUPOBAaTh CYXKICHHSI B COOTBETCTBHUHM C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaThb CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTAX, J1aBaTh MOSCHEHUS I10
XOJy pelIeHus 3a7a4ui, KOMMEHTUPOBATh MOJIYYE€HHBIN PE3yIbTaT;

B X0/Ie 00CY>KJIEHH 3a7aBaTh BOMPOCHI 0 CYIIECTBY OOCYKIaEMON TEMBI,
poO0JIeMBbl, periaeMoi 3ajauu, BBICKa3bIBATh HJIEH, HALIEJIEHHbBIE HA TOUCK
pEIIeHUsI, COMOCTABIATh CBOM CYXICHHS C CYXKICHHSIMH JIPYTHX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3iMyMe U CXOJCTBO IMO3ULUH, B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIsATh  pEe3yJbTaThl  pelIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOCHHOCTEN ayITUTOPHH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIECTBA  KOMaHAHOW U
WHANBUAYAIBHON paboOThl MpU pEImIeHHH YYeOHbIX MaTeMaTHUECKUX
3ajady;

IPUHUMATD LIEJIb COBMECTHON AESTENbHOCTH, TUIAaHUPOBATh OPraHU3ALII0
COBMECTHOM paloThl, pacmpenensiTb BHABI padOT, TOrOBApUBATHCA,
00CyX)aTh MPOLIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHUS HECKOJBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CyxIeHHs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BBHITIOIHATH CBOKO YaCTh
paboThl 1 KOOPAMHUPOBATH CBOU JAEHCTBUSI C IPYTMMH YJI€HAMU KOMaH/bI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe 1elCTBUA
Camoopranmsanms:

CaMOCTOATENbHO COCTaBJIAThH IUIAH, aJITOPUTM pELICHUs 3a7aud (WA €ro
4acTh), BHIOUpaATh CIOCOO pelIeHUs] ¢ YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJibTaTa PeIICHUsI MATEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU PEHICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA NECATEIBHOCTH MOCTAaBJICHHOM LEIU
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIIM HEJOCTUKEHUS 1IN,
HaxOJUTh OIKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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HHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kJjacce oOydYarolMCS TOIYYUT CIEAYIOIINE
MpEMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUSA

BoinonHsATh, coyeTas YCTHbIE M NHCbMEHHbIE NPUEMBI, apudMeTHuecKue
JNEUCTBUS C PallMOHATbHBIMU YUCIaAMHU.

Haxonuth 3Ha4eHUS YHUCIOBBIX BBIPAKECHUN, MPUMEHATH PasHOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIYMCIICHHUS 3HAYCHHUH JPOOHBIX BBIPAKEHUH, COICPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKUCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrJisTh yucia.

BpInonHATE IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIUYMCICHUH, OLIEHKY 3HAUEHUU
YUCJIOBBIX BbIpAXKEHUU. BBIMOMHATH NEUCTBUA CO CTEMEHSIMU C HATypaJbHBIMU
MOKa3aTeJIIMH.

[IpyuMeHAT,  NpU3HAKK  JCIMMOCTH,  PA3J0KEHHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIIMYMH, IPOIEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUs 337a4 C y4ETOM OTPAHUYEHH, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AnredpanyecKue BbIPaKeHUs!

Hcnonb3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSTH
e€ B Impoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKCHUA TPHU 3aJaHHBIX 3HAYCHHIX
MIEPEMEHHBIX.

BoimonHsAT,  TpeoOpa3oBaHUs  IEJIOTO0  BBIPAXEHUS B MHOTOYICH
MIPUBEICHUEM MTOAOOHBIX CIaraeMbIX, PaCKphITUEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBISATh Pa3I0KEeHUE MHOTOWICHOB HAa MHOXHUTEIHW C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CIAraeMblX,
npuMeHeHUs1 GOPMYJIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh nmpeodpa3oBaHUsI MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a7a4
Y3 MaTEMAaTUKU, CMEKHBIX TIPEMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30oBaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TOKA3aTEISIMU ISt
npeoOpa3zoBaHuUs BHIPAKEHUM.
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YpaBHeHUA U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHs C OAHOM IIEPEMEHHON, NMPUMEHSs IpaBUIIa
[Iepexo/ia OT UCXOAHOI0 YPAaBHEHUA K PABHOCUIIBHOMY eMy. IIpoBepsTs, saBusgercs
JIX YUCJIO0 KOPHEM YPaBHEHHUSI.

[IpumeHsTh rpaduyeckre METObI IPU PELICHUN JTUHEHHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBISIOMIMXCA PELIICHUEM JHMHEHMHOIro
YPAaBHEHUS C IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IJIOCKOCTU TpauK JIMHEHHOTO YpaBHEHUS C
IBYMsI TE€PEMEHHBIMH, MOJB3YSICh TIpaQUKOM, NPUBOAUTH IPUMEPHl PELICHUS
YPaBHEHHUS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUU C ABYMS IEPEMEHHBIMH, B TOM
quciie rpadpu4ecKu.

CocraBnsaTe W pemaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX
YPAaBHEHMM 110 YCJIOBHMIO 3aJa4yd, HMHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4H ITOJy4YECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxxaTh Ha KOOPAUHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YMCIIOBBIE IPOMEKYTKH Ha
aredpanvdeckoM s3bIKeE.

OTrMeuaTrh B KOOPAWHATHOW IIJIOCKOCTH TOYKHM NO 3aJaHHBIM KOOpAHMHATaM,
CTpouTh rpaduky THHEHHBIX GyHKIUNA. CTpOouTh rpaduk QyHKIUU y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, pPacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHalu3a UHGOpMAaINH,
U3BJIEKaTh U UHTEPIIPETUPOBATH MHGOPMALINIO U3 TPaQUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydarOmIMICS TOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia v BHIYUCTICHUA

Hcenonp30BaTh HadajabHBIE IPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX
YuceN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCIEHUH, U300paxkaTh NE€HCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSAMOU.

[IpumensaTh mOHATHE apU(PMETHUECKOrO KBAJApPaTHOTO KOPHSA, HAaXOJIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3YS MPU HEOOXOJUMOCTH KalbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIMX KBaJApaTHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEMU.
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Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JE€CSITHYHBIX
npoOeii u crerneHeit yucia 10.

AJire0panvecKue BbIpasKeHUs

[IpumeHATP NOHATHE CTENEHH C [EJbIM  [OKAa3aTelieM, BbINOJHSITh
peoOpa30BaHUsl BEIPAKEHUH, COJIEPKALTUX CTENEHHU C LIEJIBIM MTOKA3aTeIEM.

BbINONHATE TOXECTBEHHbIE MPEOOpa30BaHUs PALMOHAIBHBIX BbIPAKEHUM
Ha OCHOBE IMPaBWJI JEHCTBUI HAJl MHOTOUYJICHAMHU U alireOpandyeCKUMHU IPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKHUTEIIH.

[IpumensTh npeodpa3oBaHus BEIPAKECHUN JIJIsl PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHBIC, KBaJlpaTHbIE YpaBHEHUS W palMOHAIbHBIE YpPaBHEHUS,
CBOJISILIAECS K HUM, CHCTEMBI IByX YPABHEHHUI C IByMs IEPEMEHHBIMH.

IIpoBoauTh MpoCTENUIINE UCCIIEA0OBAHNUS YPABHEHUNW U CUCTEM YpPaBHCHUH, B
TOM YHUCJIE ¢ TPUMEHEHHEM rpadudecKuX MpeACcTaBiIeHU (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIIM CUCTEMa YPaBHEHHU PEUICHUs, €CIU HMEET, TO CKOJbKO, W
npouee).

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKH 3aladu K e€ anreOpanyeckoit
MOJIEJIM C TIOMOIIBK) COCTABIICHUS YPAaBHCHHUSI WM CHUCTEMbl ypaBHEHUHU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4 MOJYyYECHHBIA PE3YJIbTaT.

[IpumMeHSTh CBOMCTBA YHCJIOBBIX HEPABEHCTB /i1 CPABHEHUS, OICHKHU,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, J1aBaTh
rpa@uyuecKyr0 WUIIOCTPALMIO MHOXKECTBA pEIICHUI HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUU

[TorumaTe ¥ KCMONB30BaTh (DYHKIIMOHATLHBIC TOHSTHS W SI3BIK (TEPMUHBI,
CUMBOJINUECKHE OOO3HAUCHMS), OMpeAe/sITh 3HaueHHe (YHKIUU 1O 3HAYEHUIO
aprymMeHTa, orpeAeaTh CBOMCTBA (PyHKIMM MO €€ rpaduky.

Ctpoutsb rpaduku d1eMeHTapHbIX QYHKUIUNA BUJIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOICTBA YHCIOBON
byHkuu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kjacce OOyYarOMIMICS TOMYYHUT CIACAYIOIINAE
MPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHHBATH M yHOPSAAOYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Beimonuare apudmeTudyeckue JEHCTBUS C  paIllMOHAIBHBIMU  YHCIIAMH,
coyeTass YCTHbIE UM NHUCbMEHHBIE MPUEMBI, BBIIOJHITh BBIUUCICHUS C
UPpALMOHATBHBIMU YUCIIaAMU.
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Haxonute 3HaueHus cTeneHeW C LENbIMU [OKa3aTeas MU U KOPHEH,
BBIUNCIISITh 3HAYEHHUSI YUCIIOBBIX BBIPAXKECHUM.

OKpyrJisiTh  EWCTBUTEIBHBIE YHWCJA, BBINOJHATH NPUKUIKY pe3ysbTaTa
BBIYHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUA U HEPABEHCTBA

Pemare JMHENHBIE W KBaJApaTHBIC YPABHEHMS, YPABHEHUS, CBOIAIIMECS K
HUM, ITPOCTEHIINE APOOHO-PAIIMOHATBHBIC YPABHEHUS.

Pemate cuctempl OByX JIMHEHMHBIX YPAaBHEHHUU C JABYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISICTCS JIUHEUHBIM.

Pemate TekcTOBBIE 3amauyM  aiareOpamvyeckuM CrocoOOM C  TTOMOIIBIO
COCTAaBJIEHUS YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTE MpOCTEHIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJE ¢ IPUMEHEHUEM rpaduyecKux MpeAcTaBiIeHU (ycTaHaBINMBATh, UMEET
JM YpAaBHEHUE WM CUCTEMA YPABHECHUH PEIICHUS, €CIM UMEET, TO CKOJbKO, U
nmpoyee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HU300pakaTh
pelIEHNE HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alKChIBaTh PEHIEHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONINE KBAJ[paTHOE HEPABEHCTBO, H300pakaTb pEUICHUE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIIECHUN PA3INYHBIX 33/1a4.

DOyHKUINHA

Pacno3naBath (yHKIIMM U3y4deHHBIX BUJIOB. l[loka3piBaTh CXEMAaTHYECKU

pacnojoXKeHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB GpyHKUMN BUAA: y = kx, y
=kx+b y=kik y=ax2 +bx +c y=x3 y=1x y = x|, B 3aBucuMocTH 0T
3Ha4YE€HUN KOA(DPHUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKIIUMA.

Ctpouth U M300pakaTh CXEMATHUYECKH TpapUKW KBaIPATHUHBIX (YHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATUUHbBIX PYHKIMI MO UX TpaduKam.

Pacno3naBaTh KBaApaTUYHYIO (QYHKIHIO 110 (hopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YuciaoBble NOCIE10BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apuMeTHUECKYl0 U TE€OMETPHUYECKYIO MPOrpecCuu IMpHU
Pa3HBIX CIOCO0aX 3a/laHuUs.

BbInonHAT  BBIYMCICHUS C UCHOJB30BaHUEM (OPMYyNI N-ro 4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX N YJIEHOB.

N300pakarh 4Yi€HBI MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.
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Pemate 3amaum, CBsi3aHHBIE C YMCJIOBBIMH IIOCIEIOBATEILHOCTSIMH, B TOM
Yucye 3aJa4d U3 peaabHOMN KM3HM (C MCIIOIh30BAaHUEM KAJIBKYJISITOpPA, ITU(PPOBHIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosau4vecTBOo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB U TeM ungpoBbIe
Ne n/m P Konrpoabusie  IIpakTuueckue (mucpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
MaremaTuueckuit s3bIK. MatemaTudeckas 12 1 bubmuoreka [JOK
MOJEb https://m.edsoo.ru/7f415b90
. bu6mmoreka [JOK
JI 14 1
MHCHHAT QYHKILHA https://m.edsoo.ru/7f415b90
Cucremsl ByX JTUHEHHBIX YPABHEHUH C 13 | bubmmoreka [JOK
JIBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f415b90
CreneHb ¢ HaTypaJIbHBIM ITOKa3aTelIeM 10 1 bubmorexa OK
M https://m.edsoo.ru/7f415b90
Onnounensl. Onepanuu HaJ 2 | bu6mmoreka [JOK
OJTHOWIECHAMH https://m.edsoo.ru/7f415b90
MHuorounensl. Onepanuu Haj 15 | bubmmoreka [JOK
MHOTOYJICHAMU. https://m.edsoo.ru/7f415b90
Pa3znoxeHne MHOrOWICHOB HA MHOKUTEIU 17 1 bubmmorexa [IOK
https://m.edsoo.1u/7f415690
Dy y = x> ) | bubmmorexa LIOK
https://m.edsoo.ru/7f415b90
[ToBTOpEHUE 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 0
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8 KVIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne n/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 4 K 1
Hcia ¥ BelunciieHus. KBaaparaele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u BeruuciaeHus. CTeneHsb C 1eIbIM 7 bubmuoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 | bubmmoreka [JOK
KBagpaTHbiii TpEXxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKEeHHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas Apo0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubmuorexka [JOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBA. CUCTEMBI 13 bubnunoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
.H 12 1
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTsa hitps://m.cdsoo.rw/7f417afg
bu6mmoreka [IOK
o .
8 YHKUHH. OCHOBHEIE IOHATHA > https://m.edsoo.ru/7f417af8
bu6nmnoreka [JOK
9 o 4 9
yHKUAH. HHCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOpERHC 1 ODODICHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 5 0
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9 KVIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabnubsie IIpakTnyeckue (nudpp )
NPorpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Uucna u BeruucieHus. JleicTBUTENbHBIC 9 bubmorexa [JOK
4qucia https://m.edsoo.ru/7f419d08
VYpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHHUSI C 14 | bubnmoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 1 bu6muoreka [IOK
YpaBHEHUU https://m.edso0o.ru/7f419d08
but6mmoreka [{OK
.H 1 1
VYpaBuenus u HepaBeHcTBa. HepaBeHnctna 6 hitps-//m.cdsoo.rw/7f419d08
but6mmorexa [IOK
o 16 1
YHKUHH https://m.edsoo.ru/7f419d08
YucnoBble OCIEA0BATEILHOCTH 15 1 bubmorexa [OK
A https://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 | bu6nuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Anrebpa (B 2 yactsix), 7 knacc/ Yacts 1: Mopakosuu A.I'.; HacTs 2:
Mopaxosuu A.T'. u npyrue; ron penakuueir Mopakosuua A.I'., OGmiecTBo ¢

orpaHn4eHHoON oTBeTcTBeHHOCTHIO « MOl MHEMO3HMHA»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

Anrebpa 7-9 k1. Metoauueckoe nocodue s yuurens A.I'.MopakoBuu:
Mmuemo3una,2007.

Anrebpa 7 kiacc. CamocTosiTeNnbHbIE PAOOTHI IS yYaITUXCsl
o01eoOpa3oBaTeNbHBIX yupexaenuid/ JI,A.Anekcanaposa: Maemo3una,2009.
Anrebpa 7 kiacc. KOHTposbHBIE pabOThI SIS yUalUXCsl

o011eo0pa3oBaTeNbHbIX yupexaenuid/ JI,A.Anekcanapoa: Muemosuna,2009.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
NHTEPHET

bu6mmoreka IJOK
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