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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBisSeTCSs OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0pa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOJIOKEHUST 00pa30BaHUs M B TOBCEHEBHOM *KU3HU. Pa3ButHe y o0ydaromumxcs
HAay4YHBIX TMPEJCTABICHUN O TMPOUCXOKIECHUU U CYIIHOCTH ajreOpanuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B IpHUpOJE W OOWIIECTBE, POJM MATEMAaTHUYECKOTO MOJEIUPOBAHUS B HAYUHOM
MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
U KaueCTB MBIILJICHUS, HECOOXOAUMBIX JIJIsl aJarTaii B COBPEMEHHOM LU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MHBIILICHUS,
CIIOCOOHOCTH apTyYMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOJIHI,
dopmynupoBath yTBepkaeHus. OcBoeHHE Kypca airedpbl o0ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUJICHUSI OOYYarONIUXCS: OHU MCIOJB3YIOT JICAYKTHUBHBIE U
WHJYKTUBHBIC PACCYXKJICHHS, 0000IeHre U KOHKPETU3aIuio, abcTparupoBaHue u
aHanoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAUYUTENBHBIM  00BEM
CaMOCTOSITEJILHOM  JIESITEIbBHOCTH  O0YyYalolUXCsi, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peajnu3ainuen 1esITeIbHOCTHOTO MPUHIMIA 00 yUeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOIO
o01rero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
muHun: «Yucna u BeIUUCICHUSN», « ANreOpandeckue BBHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YyUEHUsI Kypca, B3aUMOJIEHCTBYS C
IPYTMMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
NPUXOJUTCS JIOTHUECKU PacCyX IaTh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYaFOITUMUCS
OCHOB  YHHMBEpPCAJbHOrO MaremaTudyeckoro s3bika. CopepkaTelnbHOU U
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIHY>KHUT OCHOBOWM s
JATBHEUIIIET0 U3yYEHUsT MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJI MTOBCEIHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YMCJIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMA M HUPPAIMOHAIBHBIMH YHCIAMU, (HOpMUPOBAHHEM
MPEACTABJICHUN O JCUCTBUTEIBHOM YMCJIC. 3aBEPIICHUE OCBOCHUSI YHCIIOBOM
JIMHUHM OTHECEHO K CpelHeMY 001iemMy o0pa3oBaHHIO.

Copnepxanue IByX aire0pandecKux JMHUM — « AIreOpandecKue BhIPAXKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUYAIOIIUXCS



MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOIro /i pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MpPEAMETOB M NPAKTUKO-OPUEHTUPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4eOHBI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIBHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMATHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIENeH, OMHMCAHHUs MpPOLECCOB U
ABJIICHUA peanbHOro Mupa. B 3agaunm oOyueHuss anredOpe BXOJAT TaKKe
JanbHeilllee pa3BUTHE AITOPUTMHYECKOTO MBINUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRY.

Copepxanve QyHKIMOHAIBHO-TpapUUecKoil TMHUK HALEJIEHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (YHKUMAX KaK BaKHEWIIEH MaTeMaTHYECKON MOJenH
JUISL OIIMCaHUsl U UCCIIEIOBaHUs Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yyeHne marepuana CrnocoOCTBYET Pa3BUTHIO y OOydaromiuxcs
YMEHHUS UCIIOJIb30BATh Pa3InUHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpPMHUpPOBaHUE
NpeICTaBICHUI O POJIM MAaTEMATUKH B Pa3BUTUN IUBUIIN3AIMHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpP>KAHUS:
«Yucrna u BBIUKCICHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKIIUNY.

Ha uszyuenune yue6HOTO Kypca «Anredpa» orBogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yvaca B Hemeno), B 9
kiacce — 102 yaca (3 gaca B HefIeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypajbHBIM IIOKa3aTEJNEeM: OIpe/esieHne, Mpeodpa3zoBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh 00JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

ITepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C TIEpeMEeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyinbl. Berancienus o popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPHITUSL CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTrouwiIeHbl. CteneHb MHOroujeHa. Cio)KeHue, BbIYUTaHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBujiia TPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHH. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JluneitHOE ypaBHEHHUE C IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemnieHus TEKCTOBBIX 3a7ad C IMOMOUIBIO
CHCTEM YPABHEHUM.

DyHKIUA

Koopaunara Touku Ha npsimoi. UnciioBele MPOMEKYTKH. PaccTosiHne Mexay
JBYMsI TOUYKaMHU KOOPAWHATHOMN MPSMO.

[TpsimoyronbHas cuctema koopamHat, ocu OX m Oy. AbGcumcca u opauHaTa
TOYKH Ha KOOpAUHATHOU miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (PopMyIaMu.



Utenue rpaduxoB peanbHbiXx 3aBucumocTeil. [lonsatue dyukuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. I'padux Gynkunn
y = |X|. I'padmueckoe peimieHHe ITHHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YpPaBHEHUH.

8 KUIIACC

Yucia v BbIYMCICHUS

KBagpatueiii kopeHp u3 uucia. [loHsTue 00 uUppalMOHAIBHOM YHUCIE.
JlecaTuunble TPUOIMKEHUs] UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPATHBIX KOPHEHW M WX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenbplM nokaszarenem U €€ cpoiictBa. CTaHapTHas 3alKCh YNACIA.

AJire0panvecKue BbIpasKeHH s

KBanpatublii  TpExwieH, pa3loXkEHHE  KBAJpPAaTHOrO TpEXWIEHA  Ha
MHO>KUTEJIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoil Japoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [IeJIeHHe aireOpandeckux Jpooeit.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeoOpa3oBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

['paduueckas nHTEpHpeTalvs YpaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs IE€peMEHHbIMH. lIpuMepbl penieHus CHucTeM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUMN

[lonsitue ¢yukmuu. OOIacCTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenune cBoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.

ODYHKIMY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduxn. Oyukmun Y = X2, Y = x3, y = VX, y=|x|. Ipaduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS
PaI_II/IOHaJ'IBHBIe 4quciia, HppaoruOHAJIbHBIC YHCJId, KOHCYHBIC U OECKOHEUHBIC
ACCATHYHBIC I[pO6I/I. MHO%€eCTBO HGIZCTBHTCHBHBIX YHUCCII, I[eﬁCTBHTeJIBHBIe qucia



Kak OECKOHEUYHBIC IeCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIAY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TMPOILECCOB B
OKPYKaFOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHHUE BEIIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucel. [[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHEHUA U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIECHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOOM.

VYpaBHeHHE C OBYMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YpaBHEHUH C AByMA NEPEMEHHBIMU. PellleHne cucTeM ABYX YpaBHECHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3a/1au anreOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve MMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. Pemenne cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUMN

Ksampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIITUHBI TapaboJIbl, OCh CAMMETPHUH MapadoIbl.

Ipaduxu Gynxrmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YKCITIOBOM MOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To wieHa.

Apudmernyeckas U reomerpuueckas mporpeccud. dopmynsl N-TO uieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHrne YICEHOB apu(PMETUUYECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKaMHM Ha KOOPJAWUHATHOMW IJIOCKOCTH. JIMHEHWHBIM M SKCIOHECHIHATIBHBIN POCT.
CnoxHbIe TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOALIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTHU4eCKOW WIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA U peallu3alii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IPakJaHCKOro oOiiecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIOB B I€SITEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE YYacTUE B PEIICHUH IPAKTUYECKUX 3aaad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHDKEHWU BCEH JKU3HM Ul YCIEIIHOW MpodhecCHOHANbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHMBUIYaJIbHOM TPAeKTOpUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJay, pEIICHUH, pPacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKu Kak c¢epbl ueloBeyeCKOn
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, GOopMHpPOBaAHHME KYJbTYPbl 3A0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKW3HM  (30pOBOE  IIUTaHUE,
COQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qunyeckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(IEeKCUU, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUs 3a/1ad
B 007acCTH COXPAHHOCTU OKPYXAIOIIEH Ccpeabl, IJIAHUPOBAHUS TMOCTYIKOB H
OIICHKM HMX BO3MOXKHBIX TMOCIEJACTBUM MJIsI OKPYXaIIeH Ccpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTUUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBUSIM COUMAJILHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBHIO K JEHCTBHUSIM B YCIIOBHUSX HEOMPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JACSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOeH, MpUoOpeTaTh B COBMECTHOM MESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIINU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHUM, B TOM YHCIE
dbopmMynUpoBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKO  CHUTYaIlUiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MpUHUMAaEeMbIe pEIICHUs W JACHCTBUS, (POPMyITUpOBaThH M OLICHHBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIHPOBATH
OTpeJeICHHs] ~ TOHSATUH, YCTaHaBIMBAaTh CYHIECTBEHHBIH MPHU3HAK
KJ1acCu(pUKAIIMU, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEpUTEIbHBIE W OTpUIATENIbHBIC, €IMHUYHBIC, YaCTHBICE M 0OIIue,
YCIIOBHBIE;

e BBISBIISAITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (haKTaxX, aHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
npenjaratb ~ KpUTEpUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHHUH (MIPSAMBIE U OT
MPOTHUBHOTO), TMPOBOJUTH CAMOCTOSTEIHFHO HECJOKHBIE OKA3aTelIhCTBA
MaTeMaTH4ecKux (aKkToOB, BBICTpAWBATH aAPTYMEHTAIIUIO, TPHUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpATh CIOCOO pelieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHHUs, BBIOUpaTh HauOoJee NOAXOASNIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejbcKue 1eHCTBUA .

WCITOJI30BaTh BOMPOCHI KaK MCCIIENOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME TPOTHBOpPEUHE, NpPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBIUBaTh HCKOMOE U JaHHOE, (OPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBAThH CBOIO TIO3UITUIO, MHCHHUE;

IPOBOJIUTh IO CAaMOCTOSITEJILHO COCTAaBJICHHOMY IIJIAaHY HECJIOXHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEJAOBaHUE  TIO YCTaHOBJICHUIO
OCOOCHHOCTEM MaTEeMaTUYEeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJbTaTam
MPOBEAEHHOTO HAOJIOJACHUS, MCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHNUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TaK)KE BBIJIBUTaTh
IIPEIITOJIONKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh HEAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3MPOBATH W HHTEPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUAOB M (POPM IIpEICTaBICHUS;

BbIOMpaTh (GopMy TIpeacTaBiicHHsS HWHPOPMAIMK W WUIFOCTPUPOBATH
perraeMble 3aJlayd  CXEMaMH, JuarpaMMaMH, WHOW TpapuKod W HuX
KOMOMWHAIUSIMU;

OIICHMBATh HAJAEKHOCTh WHOOPMAIMK TI0 KPHUTEPHUSAM, IPEUIOKCHHBIM
YUUTEIEM WA CPOPMYIIUPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIpUHMMATh U (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO
XOJly pelIeHHs 3a1a4l, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBl, perraeMoi 3aja4n, BRICKA3bIBATh UJICH, HAIIEJICHHBIC HAa TTOWCK
pEeUIeHUs, COIMOCTaBIISATh CBOM CYXIEHUA C CYXICHUSMU JPYTHUX
YYaCTHUKOB JAManora, oOHapyKUBaThb pa3jiv4he€ U CXOJACTBO MO3HUIIMI, B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
OpEeACTaBIsATh  PE3yNbTaThl  pEUIeHUs  3aJadyd,  AKCIEPHUMEHTA,
UCCIEOBaHUsA,  MPOEKTa,  CaMOCTOSITEIbHO  BbBIOMpaTh  Qopmat
BBICTYIUICHUS ¢ YUETOM 3a]1a4 MIPE3CHTALIMU U OCOOCHHOCTEN ayIuTOPUH;
MOHMMATh W  MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBUAYaJIbHOW pal0OThl NpPU PEIICHUHM YYEOHBIX MaTEeMaTUYECKUX
3a/1ay;



e IPUHUMATh LEIb COBMECTHOU NEATEIBbHOCTH, MNIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, paclpeaeyiarb BUAbl pabdOT, IOroBapUBATHCS,
o0cyXaTh NMpoLIeCC U pe3ybTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOACH;

e y4YacTBOBAaTb B TIPyHmHoBbIX (opmax paboTel (0OCykneHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl W JIPyTU€), BBINOJIHATH CBOIO YacThb
paboThl M1 KOOPAUHUPOBATH CBOM JACUCTBUS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

PerynsiTuBHbIe yHHBepcajibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBISITh IUIAH, aITOPUTM pEIIeHHs 3a7aud (I ero
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ y4E€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUaHThI PELICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

e BIAJETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca M
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OLEHMBATh COOTBETCTBHUE pE3yJbTaTa NESATEIBHOCTH IOCTABICHHOW LIEIH
U YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIIH HEAOCTUKEHUS 1I€JIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 kJjacce OOYYaIOIMMICS TMOIYyYUT CICAYIOIIHNE
IPEIMETHBIE PE3yIbTATHI:

Yucia v BbIYMCICHUS

BeimonHATh, co4eTas yYCTHbIE W NHChbMEHHBIC NPUEMBI, apudMeTHuecKue
JIEUCTBUS C PAIMOHATLHBIMY YHCIIaAMHU.

HaxonuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKCHHH, MPUMEHSITh Pa3zHOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUYMCICHUS 3HAYCHHUI TPOOHBIX BBIPAXKEHUH, COIEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexonuth OT OAHOI (OPMBI 3aMKCHU 4YUCEN K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YACTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATBLHBIC YHCTIA.

OKpyrJIsITh YCIa.

BBITIOJTHATS IPUKUAKY U OIEHKY pe3yjIbTaTa BEIYUCICHUHN, OIEHKY 3HAUCHHM
YHCJIOBBIX BBIPAKCHUH. BBIMOTHATH NEUCTBHS CO CTENEHSMU C HATypaTbHBIMH
MOKA3aTeIISIMH.

[IpumeHsAT,  TpPU3HAKK  JETUMOCTH,  pa3IOKCHHE HAa  MHOXHUTEIH
HATypaJbHBIX YHCEIL.



Pemate npakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIUYUH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3ynbpTaThl PEUIEHUS 3a74ay C YYETOM OTPAHMYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI

Ncnonw3oBaTh anreOpanvyeckyrd TEPMUHOJIOTUIO U CUMBOJUKY, MPUMEHSThH
e€ B mpoliecce OCBOCHUS Y4eOHOTO MaTepuara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MpPU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHusi  II€JIOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOI00HBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATE yMHOX€HUE OJHOWICHA HA MHOTOYWJIEH W MHOrO4WwIeHa Ha
MHOT'OUJICH, TPUMEHATH (POPMYJIbI KBajIpaTa CYMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBIsATh PA3JIOKEHUE MHOTOUWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BHIHECEHHUsSI 3a CKOOKM OOIINEro MHOXWTEINS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHHs OPMYJI COKPAIIEHHOTO YMHOKCHHUS.

[TpumMensTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUST Pa3IMYHbBIX 33/1a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU TOKAa3aTEIsIMHU A
npeoOpa3oBaHus BEIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiaty nuHelHbIE ypaBHEHUSI C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBHIIa
nepexoqa OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JI YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPaBHEHUM U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA PEIICHUEM JUHEHHOTOo
YpaBHEHUS C IBYMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIUHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHUS.

PemaTte cuctemsl ByX JIMHEMHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocrtaBiiTh W pelIaTh JUHEWHOE YpaBHEHHE WU CHUCTEMY JIMHEWHBIX
YpPaBHEHUW II0 YCIIOBHIO 3aJa4d, HWHTEPHPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4M MTOJIYy4YEHHBIN PE3yJIbTAT.

DyHKIUN

N3o00paxaTh Ha KOOPJIUHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3alIUCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKE.

OtMmedaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpPAWHATAM,
cTpouth rpaduku TuHelHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.



OnuchiBaTh C TMOMOIIBI (YHKIIMA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpapuyeckuil cnocod MPEeACTABICHHUS W aHAIW3a WH(MOpMAaIuH,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce o0OydYaromMiics TMOJYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HavyalbHBIE TPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
qyuces IS CPAaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeWCTBUTEIIHHBIC
YyuCia TOYKAMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumensTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHH, HMCIOJIb3YSl MPU HEOOXOJUMOCTHU KaJbKYJSTOP, BBITIOTHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKANIUX KBaJpaTHbIE KOPHH, HCIIOIB3YS
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3amucu OOJIBIIMX W MAJIBIX YHUCENI C IMOMOIIBIO JIECATUIHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKne BbIPaKeHH s

[IpuMeHATP TOHATHE CTENEHW C [EJNbIM II0Ka3aTeJIEM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIBbIM MTOKa3aTeIeM.

BbINONIHATE TOXKIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUIM
Ha OCHOBE IpaBWJI ICUCTBHUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMu IpoOsMH.

PacknaapiBaTh KBaApaTHBIN TPEXUJIEH HA MHOKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN I PEIICHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pematy nuHeliHble, KBaJpaTHbIE YpaBHEHUS WM PallMOHAIBHBIE YpaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE HUCCIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHHUM, B
TOM YHUCJIE ¢ PUMEHEHHEM rpadUyecKux MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHMI pEIICHHUs, €CIIh UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT ciloBeCcHON (GOPMYIMPOBKH 3amayu K €€ anreOpandeckoit
MOJIEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHHS WU CHCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHsT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OIEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpaMyecKy0 WUIIOCTPAllMI0 MHOXECTBa pEHICHUNM HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUA



[loHumaTe ¥ UCHOJIB30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), ONPEAENITh 3HAuY€HHE (QYHKIHMHU IO 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kix, y =x2,y = x3y = X, y = VX, onucsBaTh CBONHCTBA YHCIOBON
dbyHkuuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOyYaroImMICS TOJYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIIBHBIE U UPPALIMOHAIIbHBIE YHCTIA.

BoinonHaTh  apumeTHdyeckue JEeUCTBUS C PAUUMOHAIBHBIMU YHUCIIAMH,
couerass YCTHbIE M TUCHbMEHHbIE MPUEMBI, BBIIOJHATH BBIUUCIEHUS C
UppalMOHAIBHBIMUA YUCTAMM.

HaxonuTe 3HaueHus cCTemeHeW ¢ 1eJdbIMU TOoKa3aTelasiMu W KOpHEH,
BBIUMCIISITh 3HAUEHUS YUCIOBBIX BBIPAXKEHUN.

OkpyrasiTh JeWCTBUTEIbHBIE YKCIA, BBIIOJHATh NPHUKUAKY pe3ysbTara
BBIUMCIICHUH, OLICHKY YMCIOBBIX BBIPAKEHU.

YpaBHeHUsS ¥ HEPABEHCTBA

PemaTte nuHeWHbIE W KBaJpaTHbIE YpaBHEHHUS, YpaBHEHHS, CBOIAIIMECS K
HUM, TIpOCTeHIINe IPpOOHO-pAIMOHATIFHBIE YPaBHEHUS.

Pemate cucteMbl ABYX JMHEWHBIX YpPaBHEHUU C JABYMS NEPEMEHHBIMHU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OHO YpaBHEHUE HE SIBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3ajauM aidreOpauvyeckuM CrIoCOOOM C  MOMOIIBIO
COCTaBIICHUS YPaBHEHUS WM CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh MpocTeiiiive uccaeA0BaHus YPaBHEHUM U CUCTEM ypaBHEHH, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
JU ypaBHEHUE WM CHUCTeMa YpPaBHEHUUN pEUICHUs, €ClId HUMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHelHBbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pElIeHre HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3aIUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematep cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONINE KBAJpaTHOE HEPaBEHCTBO, H300pa)kaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCIIOBOM NPSIMOM, 3alIMCBIBATH PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3a/1a4.

DyHKIUA

Pacno3naBath (QyHKIMM H3yuyeHHBIX BUIOB. [loKa3bIBaTh CXEMaTUYECKU

pacroIoKeHHe Ha KOOPIWHATHOW TUIOCKOCTH rpadukoB GyHKni Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.

Crpouth M HU300paxkaTh CXeMaTUUYECKH rpadUKu KBaJPATUUYHBIX (PYHKIHIMA,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIUHN 110 UX rpadukam.



PacniozHaBaTh KBaJpaTHYHyIO (PYHKLIHIO 11O (popmysie, MIPUBOJUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHH.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

PacniozHaBaTh apu(MeTHUECKyl0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HbBIX Crlocobax 3aaHusl.

BbINOJNHATE  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (opMya N-ro 4jeHa
apu(pMETHUYECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

N300pakaTh wie€Hbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YKMCIIOBBIMHU IIOCIEIOBATEIBHOCTAMHU, B TOM
quClie 3a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpA, U(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 1 bubmmoreka [IOK
qycla https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaNeHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopunaret i rpaguicu. @ynicin 24 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 5



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 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 Uucna u Beiunciienus. KBagparHeie KOpHU 15 0 httos://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 0 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5 0
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9 0
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosopenne 1 obobwmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5



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

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 0 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
> OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 UucnoBsie MOCaeA0BaTEIbHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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