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IHHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsIeTCS OAHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOILIEro oOpa3oBaHUs: OHAa OOECICUMBACT M3YyueHHE
JOPYTUX TUCLUIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK M T'YMaHUTapHOTO ILHKIIOB, €€ OCBOEHHME HEOOXOIAMMO s
MIPOJOIDKEHUsT 00pa30BaHUs U B MOBCETHEBHOM >XM3HU. PazBuTue y oOyyarommxcsi HAyYHBIX HPEACTABICHUN O
MIPOMCXOXACHUN U CYIIHOCTHU ajredpanyeckux abcTpakiuii, cnocobe OTpakeHus MaTeMaTHYeCKOW HAyKOU SIBICHUN
U TIPOLIECCOB B MPHUPOJIE U OOIIECTBE, POIM MAaTEMaTHUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MO3HAHUH U B MPAKTHUKE
crocobcTByeT (HOPMHUPOBAHUIO HAYyYHOTO MHUPOBO33PEHUSI M KAUECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTalyd B
coBpeMeHHOM u(ppoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunBaeT pa3BUTHE YMEHUs HAOI0IaTh, CPABHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH
CBOM JEHCTBUS W BBHIBOABI, (OPMYIHPOBaTH yTBepkAeHUs. OcBoeHHE Kypca anreOpbl oOecledrBaeT pPa3BUTHE
JIOTUYECKOTO MBIILICHUS 00YUYaIOIUXCSI: OHU UCHOJB3YIOT ACTYKTUBHBIE U MHIYKTUBHBIE PacCyXACHUs, 000011IeHne
U KOHKpETH3aluio, abcrparupoBanue W aHanoruro. OOyueHue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITENILHOM JeSITeIbHOCTH 00yYaloUINXCs, IOATOMY CaMOCTOSITEJIbHOE PEIlIeHHE 3ajay SIBISIeTCS peain3anueit
JESTeIbHOCTHOTO MPUHIIUIIA 00Y4YEHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» Ijisi OCHOBHOrO o01iero o0pa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJEPIKATENIbHO-METOANYECKHEe JUHHM: «Yuciaa W BBIYHUCICHUA», «ANTeOpanveckue BbIPAKECHUSN,
«YpaBHEHHS U HepaBeHCTBay, «DyHKIuN». Kaxknas U3 9TuX coliep:KaTelbHO-METOIUYECKIX JIMHUN pa3BUBaeTCs Ha
MPOTSDKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYS ¢ APYTHUMH €T0 JTHHUAMHU. B X071e n3ydeHus yueOHOT0 Kypca
00y4aroIUMCs TPUXOJAUTCS IOTHIECKH PACCYKIaTh, UCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM
B INporpammy y4eOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3feiax MaTeMaTHYecKOro 00pa3oBaHUsi U CIIOCOOCTBYIOIIME OBIAJCHHUIO OOYUYaIOIIMMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaThuueckoro s3bika. CoaepKaTeabHOM W CTPYKTYpHOM OCOOEHHOCTBIO YYEOHOro Kypca
«AnreOpay SBISETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHUU «YuClla ¥ BBIYMCICHUS» CIY)KAT OCHOBOH JUIS JaNbHEHIIEr0 W3Y4YEeHUS MaTEeMaTHKH,
CHOCOOCTBYET PAa3BUTHIO Y OOYy4YalOUIMXCA JIOTUYECKOTO MBIIUICHUS, (HOPMHPOBAHUIO YMEHHS IOJIb30BATHCS
AITOPUTMAaMH, a TaK)Ke IPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCETHEBHOM JKM3HU. Pa3BuTne
MOHATHSI O YMCJIe Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs CBSI3aHO C PALMOHAIBHBIMU M UPPALUOHAIBHBIMU
gyrciaaMu, (pOpMHUPOBAaHUEM NPEACTABICHUN O JIEHCTBUTENIBHOM 4YHCIE. 3aBEpUICHHE OCBOCHUS UYMCIIOBOW JIMHHUH
OTHECEHO K cpeiHeMY 00IIeMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandecKkux JUHHNA — «AsreOpandeckue BBIPRKECHUS» U «YPAaBHEHUS M HEPABEHCTBA
CocoOCTBYEeT (hOPMHUPOBAHHIO Y OOYUYaOUIMXCS MAaTEMAaTHYECKOro armapara, He0OXOAUMOro JJIs pelieHHs 3aaad
MaTeMaTHKH, CMEKHBIX MPEIMETOB W TPaKTHKO-OPUEHTHPOBAHHBIX 3afad. Ha ypoBHE OCHOBHOTO 0O0IIETO
o0Opa3zoBaHMs y4eOHBI MaTepuall TpYyNIUpPYyeTcs BOKPYI pPAllMOHANbHBIX BbIpakeHUH. Anrebpa IeMOHCTPHPYET
3HaYCHWE MATEMaTHKH KakK s3bIKa I MOCTPOCHHMS MAaTEeMAaTHYECKHX MOJIEIEH, OMMCAaHUsI TMPOIECCOB W SBICHHNA
peanbHOro Mupa. B 3anaun oOyueHus anredpe BXOIAT TakxKe JajbHENIIee pa3BUTHE aIlTOPUTMUYECKOTO MBILIICHUS,
HEOOXO/JMMOTO, B YAacTHOCTH, /IS OCBOCHHS Kypca WH(GOPMATHKH, W OBJIAJCHHE HABBIKAMH JETYKTHBHBIX
paccyxxaenuil. IlpeoOpa3oBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Ppa3BUTHIO BOOOpPa)XKEHHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Coneprxanue GyHKIMOHATBHO-TpaUUecKol TMHUN HALIETIEHO Ha MOJydeHHe 00yJarouMMHCs 3HAaHUN 0 PyHKIUSIX
KaK Ba)KHEHIIeW MaTeMaTHUeCKON MOJENH JJIsl ONUCAHUs U MCCIIE0BaHUs pa3HOOOpAa3HbIX MPOIIECCOB U SBJICHUH B
npupojie U odmectBe. M3yueHne Marepuana CrocOOCTBYET PAa3BUTHIO Yy OOy4aroIMXCS YMEHMS HCIOJIb30BaTh
pa3MYHbBIE BEIPa3UTENbHBIE CPECTBA S3bIKAa MATEMATHKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpadnIeCKre, BHOCHT BKIJIA]
B (hopMHUpOBaHNE MPEACTABICHUI O POJIM MAaTEMaTUKH B Pa3BUTHH LIUBHIIN3AIUH U KYJIbTYpBI.

CormacHo yaeOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIM Kype «Anredpay, KOTOPBIH BKITIOYAET CIICTYIOIINE
OCHOBHBIE pa3jieibl coaepkaHus: «Yucina M BbUUCIEHUSN», «AnreOpanyeckue BbIPRKEHUN», «YpPaBHEHUS U
HEpaBEHCTBa», «DyHKIHH.

Ha n3yuenue yuyebHoro xypca «Anredbpa» orsoaurcs 306 yacos: B 7 kinacce — 102 gaca (3 yaca B HeJenio), B 8
kiacce — 102 yaca (3 yaca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B Heenio).

BocnurarenbHasi padoTa ¢ y4almuMucs Ha ypokax «Auaredpsp» B 7-9 Kiaaccax:

[ToOyxnienue oOydaromuxcsi coO0aaTh HAa YpOKe OOIIENPUHATHIE HOPMBI MOBEACHUS, MpaBujia OOLICHUS CO
CTapIIUMHU (MIeAArorHueCKuMI pabOTHUKaMU) U CBEPCTHUKAMU (00yJarOLIMMHUCS ), TPUHLIUIBI YUeOHOM TUCIMIUINHBI
¥ CaMOOpTaHHU3aIIHH.

[TpuBneueHre BHUMAaHUs OOYYaIOUIMXCS K IIEHHOCTHOMY acCHeKTY M3Yy4aeMbIX Ha ypoKax IMpeIMETOB, SBICHHIA,
coOBITHH Yepes:

— oOpalieHre BHUMaHUs Ha HPaBCTBEHHBIE aCIIEKThl HAYYHBIX OTKPBITHIA, KOTOPbIE N3y4atoTCsl B JAHHBI MOMEHT
Ha YpOKE; Ha MMPEJICTABUTENICH YICHBIX, CBI3aHHBIX C H3y4aeMbIMH B JAHHBIII MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPBIN



OHM BHECIIM B Pa3BUTHE HAlllel CTpaHBl U MHUpA, HA JOCTOWHBIC MOJPaKaHUS MPUMEPHI UX KU3HU, HA MOTHUBBI UX
MOCTYIIKOB;

— Hcnonb30BaHre BOCIUTATENBHBIX BO3MOXKHOCTEW COJEp)KaHUS Y4eOHOTO mpeamera ais (GOPMUPOBAHUS Y
00yJaroNmUXCsl POCCUNUCKUX TPATUITMOHHBIX JTYXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IICHHOCTEH Yepe3 Mmoa00p
COOTBETCTBYIOIIUX 3a/1a4 JJIsl PELICHUS, MPOOIEMHBIX CUTYAIMi ISt 00CYKIEHUS B KJlacce

— BxirroyeHre B YpOK HMIPOBBIX IMPOIEIYp, KOTOPBIC MOMOTAaT IOJACPKaTh MOTHBALMIO OOYYArOIIMXCA K
MOJIYYEHHUIO 3HAHUH, HATAKUBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B KJIACCE, TTOMOTAIOT YCTaHOBJICHUIO
n00poXkKeNaTeTbHON aTMOc(hepsl BO BpeMsl YPOKa.

— IlpumeHenne Ha ypoKe HWHTEPAKTUBHBIX (OPM padOThI, CTUMYIHPYIONIMX TO3HABATEIHLHYI0 MOTHBAIIHIO
oOy4Jaronmxcs.

— [IpumeHeHue rpynnoBoii paboThI WK PabOTHI B Tapax, KOTOPBIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB KOMaHIHON
paboThI U B3aMMOCHCTBHIO C IPYTHMH O0YYarOIIMMUCH.

— Bribop ¥ wucmonbp30BaHWE HAa ypPOKAX METOJOB, METOIHMK, TEXHOJIOTUW, OKA3bIBAIOIIMX BOCIHTATEIHHOE
BO3/EHCTBHE HA TUYHOCTH B COOTBETCTBUH C BOCIIUTATEIBHBIM HEATIOM, LIEJIBIO U 3aa4aMi BOCITUTAHHS.

— VHunmupoBaHue U MOJJICPKKA HCCIEI0BATEIIHCKOW MESTEIBHOCTH IIKOJIBEHUKOB B (DOpME BKIIFOUEHUS B YPOK
Pa3IMYHBIX HCCIICOBATEIbCKUX 3aJaHUl M 3ajJa4, 4TO JAaeT BO3MOXKHOCTh OOYYaIONIUMCS MPUOOPECTH HABBIKU
CaMOCTOSITEITLHOTO PEIICHUS TEOPETHYECKOW MpOOIeMbl, TeHEPUPOBAHHUS U OPOPMIICHHUS COOCTBEHHBIX THIIOTE3,
YBOXXHUTEILHOTO OTHOIICHHS K YY)KUM HJIESM, ITyOJIMYHOTO BBICTYIUICHHUS, apIrYMEHTHPOBAHUSA U OTCTAaUBAaHUS CBOCH
TOYKH 3PCHUS.

— YCTaHOBJICHHE YBAKUTEIBHBIX, TOBEPUTEIbHBIX, HEPOPMATLHBIX OTHOIICHUH MEXKIY YUUTEIIEM U YUCHUKAMU,
CO3/IaHHE HAa YPOKAX dMOIUOHATEHO-KOM(POPTHOU CPEIBI.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, IEpexoa OT oAHOH QopMmbl 3amucu apobeit k napyroil. IlonsTue
paMoOHAIBFHOTO YHCIIA, 3aIHCh, CPAaBHEHHE, YIMOPSAAOYMBAHNE PAIIMOHAIBHBIX YUCeN. ApH(METHYeCKHuEe JACHCTBHS C
panMoHaIbHBIMU yucIaMu. Perienue 3a1a4 u3 peaabHOM NPaKTHUKU HA YacTH, Ha IPOOH.

Crenenp ¢ HaTypaJlbHbIM IOKa3aTeJeM: OIpejesieHUe, MpeoOpa3oBaHUE BBIPAKEHUNW HA OCHOBE OIPEAEICHMUS,
3anuch OonbpmuX yucen. [IponeHTsl, 3anuch NPOLEHTOB B BHUJE ApoOHU U ApoOU B BUJE NMPOLEHTOB. Tpy OCHOBHBIE
3a/1a4y Ha IPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKH.

IIpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast 1 0OpaTHast MPONOPLMOHAIBHOCTH.

AuaredpanyecKkue BbIPaKeHHA

IlepemeHHBIE, 4YHMCIOBOE 3HAYEHUE BBIPAKEHHUA C MEPEMEHHOW. JlomycTHMBIE 3HAYEHHs IEPEMEHHBIX.
[IpencraBieHne 3aBUCHMOCTU MEX]ly BEIMYMHAMU B BUje (popmyinsl. Beruncnenus no popmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPQXEHHH, TOXJIECTBEHHO PaBHbIE BBIPAKEHHUS, MpaBUiIa IMPeoOpa3oBaHUsS CyMM U NPOU3BEICHHI,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS MOJOOHBIX CIIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEJIEM.

OpnowieHbl 1 MHOrouIeHsl. CTeneHs MHOrowieHa. Cl0XeHNe, BBIMUTAaHUE, YMHOKEHNE MHOTOWIEHOB. DOpMyJIb
COKpAIlEHHOIO0 YMHOKEHHMs: KBagpaT CyMMbl M KBaapar pazHoctu. Dopmyrna pa3sHOCTH KBaapaToB. PasznokeHue
MHOT'OYJICHOB HA MHOYKUTEIH.

YpaBHeHUsI M HEPaBEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, IPaBUiIa MPeoOpa30oBaHusl ypaBHEHNUs, PABHOCUJIBHOCTh YpaBHEHUH.

JInHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHHOTO YPABHEHWS, PEUICHWE JIMHEWHBIX
ypaBHeHui. CocTaBlieHUE YpaBHEHUH 110 YCIOBHIO 3a/1a4u. PelieHne TEKCTOBBIX 3a/1a4 C IOMOIIBI0 YPAaBHEHHH.

JluneitHoe ypaBHeHUE ¢ JBYyMsl IepeMeHHbIMH M ero rpaduk. Cucrema JByX JTUHEHHBIX ypaBHEHUH C IBYMs
nepeMeHHbIMH. PerieHue cucteM ypaBHEHHH crocoO6oM moacTaHOBKH. IIpumepbl perieHus TEKCTOBBIX 3a/1ad ¢
MOMOIIBIO CUCTEM YPAaBHEHUU.

DyHKIUH

Koopaunara Toukn Ha npsmoin. Yucnossle nmpomMexyTku. PaccrosHue Mexay IByMsl TOYKaMu KOOPAMHATHOU
IPSAIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abciucca 1 opAMHATA TOYKHA Ha KOOPIUHATHOM TUTOCKOCTH.
[Tpumepsl TpadukoB, 3amaHHbIX (popmynamu. UreHue rpadukoB peanbHbIX 3aBUcHMOcTed. lloHsATHEe (yHKUIMU.
I'paduk ynkuuu. CroiictBa dynkuuii. Jluneitnas dynkuus, eé rpapuk. I'paduk dynkiuu y = |X|. ['padudeckoe
peLIeHUE JIMHEWHBIX YPAaBHEHUI U CUCTEM JIMHEHUHBIX YPABHEHUMN.

8 KUIACC



Yucia v BbIYUCTICHUA

KBagparueiii kopeHb w3 uyucia. IloHstue 00 wuppanuoHanpbHOM uuche. JlecaTuuHble MPUOIMIKEHUS
uppanroHanbHbIX yncen. CBoiicTBa apu(PMeTHUYECKUX KBAaIPaTHBIX KOPHEH M WX NMPUMEHEHHE K MpeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAKEHUI W BBIYMCIICHUSIM. [[elicTBUTENbHBIE YHCIIA.

Crenens ¢ 1enpIM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3alluch YHUCIA.

AsiredOpanyeckue BbIpasKeHH sl

KBanpaTHblii TpEXUIIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckasi 1podb. OCHOBHOE CBOMCTBO anredOpandeckoil apoOu. CliokeHue, BBIYMTAHHUE, YMHOXEHHE,
neneHue anredpanyeckux ApoOeil. ParronanbHbie BRIpaKeHHS U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyia KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera. Pemenuwe ypaBHEHUIA,
CBOJAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiiime qpodHO-paloHabHbIE YPABHEHHUS.

I'paduueckas uHTEpIIpeTalysl YpaBHEHUH C ABYMSI NEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpPaBHEHUH C JIBYMS
nepeMeHHbIMU. [IprMepsbl pelieHns CUCTeM HEJTMHEWHBIX YPaBHEHUN € IByMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33729 alNreOpandecKuM Criocooom.

UucnoBble HepaBeHCTBA M UX cBOWcTBAa. HepaBeHCTBO ¢ OHOM mnepemMeHHO. PaBHOCHIBHOCTH HEPABEHCTB.
JIuneitHble HEpaBEHCTBA C OJHON NepeMEeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJHOW NIEPEMEHHO.

DOyHKIUN

[Monstre pyakuuu. O61aCTh ONIPEICIICHUS] 1 MHOKECTBO 3HaUYeHUH (QyHKIMU. CriocoOb! 3aaanust PyHKINH.

I'paduk dyaxuuu. Urenue coictB QyHkuuu no e€ rpaduky. I[Ipumepsl rpadukoB ¢GyHKIUH, OTpakaroIIUX
peanbHbIE POLECCHI.

OyYHKIMH, ONKCHIBAIOIINE TIPSIMYIO U OOpaTHYIO MPOMOPIIHOHATbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUU Y = X2,
y = x3, y = VX, y=|x|. [paduueckoe pelrenie ypaBHeHHil 1 CHCTEM yPABHEHHIA.

9 KJIACC

Yucna v BbIYMCICHUSA

PanmonaneHbpie ymcla, UppallMOHAIBHBIE YHUCIA, KOHEUHbIe W OECKOHEYHBbIE NECATHYHbIE ApoOH. MHOKECTBO
JCWCTBUTENFHBIX YHCEN, JEHCTBUTEIbHBIC YHCIa KaKk OCECKOHEUHBIE NEeCATHYHBIE MpoOu. B3ammHO omHO3HAUHOE
COOTBETCTBHUE MEX1Y MHOKECTBOM JIEUCTBUTENIBHBIX YHCEIl U KOOPAUHATHON IPSIMOIl.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(METHYECKHE JCHCTBUS C NEHCTBUTEILHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UIMTEILHOCTH IIPOILIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnmxEéHHOE 3HAUYEHWE BEIMYHMHBI, TOYHOCTh mNpuOmmKeHus. Okxpyrienue ymcen. [Ipukuaka W oleHKa
PE3YJIBTaTOB BBIYMCIICHUH.

YpaBHeHUsI M HEPAaBEHCTBA

JIunelinoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIMXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepst
pELIEHNs YPaBHEHUM TPEThEN U YETBEPTON CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ JABYMsS NEpeMEHHbIMU M ero rpaduk. PemeHue cucreM ABYyX JMHEHHBIX YpaBHEHHH ¢ JAByMs
IepeMEeHHbIMU. Pemienne cucreM IByX ypaBHEHUH, OJHO W3 KOTOPBIX JIMHEHHOE, a JAPYroe — BTOPOW CTEIEHHU.
I'padmueckas nHTEpHIpeTallvsi CUCTEMBl YpPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 33724 anreOpanyecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PelieHue cucreM JIMHEMHBIX HEPaBEHCTB C OJHOU
nepemeHHol. KBazipaTtHele HepaBeHCTBaA. ['paduueckas MHTEpIpEeTalns HEPAaBEHCTB U CUCTEM HEPAaBEHCTB C JBYMs
MePEMEHHBIMH.

DyHKIUH

KBanpartuunas ¢ynkuus, e€ rpaduk u coicta. [lapaboia, KoopMHATHl BEPIIMHBI apadoIbl, OCb CUMMETPUHI
napaboIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicTsa.

Yucii0BbIE 10CJI€10BATEILHOCTH U MPOrPECcCUH

[TonsiTHE YMCTOBOI MOCIENOBATENILHOCTH. 3aJaHUE TTOCIIEI0OBATEILHOCTH PEKYPPEHTHOM (hopMysoi U GhopMynoi
N-TO 4jeHa.

Apudmernueckas U reomerpuyeckas nporpeccur. @opMynsl N-To YieHa apuPMETHUYECKOH U reoMeTpHUUecKOi
IIPOrpeccuil, CyMMBI IIEPBBIX N WICHOB.

N3o0pakeHue 4aeHOB apuPMETHISCKON U TE€OMETPUUECKON MPOTPECCU TOUYKAMHU Ha KOOPJAMHATHOW TIJIOCKOCTH.
JInHelHbIN U SKCIIOHEHIIMANBHBIN pocT. CI0KHbBIE MPOLEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA MPOI'PAMMBI YYEBHOI'O KYPCA «AJIT'EBPA)»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOT0 Kypca «Anredpay XxapakTepu3yroTCs:

1) narpuoTnyeckoe BOCIIUTAHHE:

MPOSIBJIECHUEM MHTEpPEca K MPOLUUIOMY M HACTOAIIEMY POCCUHMCKOW MAaTEMaTHMKH, EHHOCTHBIM OTHOLUEHHUEM K
JOCTHUKEHHUSM POCCHICKMX MAaTeMaTUKOB M POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI, K WCIOJIb30BAaHUIO OTUX
JOCTHKEHHH B IPYrUX HayKax U MPUKIAIHBIX cepax;

2) rpa:KIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3alld €ro IpaB, HPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3THYHBIX CTPYKTYD, SIBJICHHIA, MPOLETYP TPaKIAHCKOTO 00IIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTbIO K OOCYKIEHHUIO 3TUYECKUX MpOOJieM, CBA3AHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM BAXKHOCTH MOPAIBHO-ITUYECKUX MPHUHIUIIOB B JEATEILHOCTH
YUY€HOTIO;

3) TpyaoBoOe BOCIIUTaAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YaCTHE€ B PEUICHUM MPAKTUYECKHUX 3a7ad MaTeMaTU4YECKON HaIlpaBIE€HHOCTH,
OCO3HAHHMEM BAXKHOCTH MAaTeMaTUYeCKOro oOpa3oBaHUS Ha TMPOTSHKEHUH BCEH OJKU3HM IS YCICITHOM
npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM
WHJMBUIYAIbHOW TPAEKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTpeOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U SCTETHUYECKOMY BOCIPHUATHIO MAaTEMAaTUYECKUX OOBEKTOB, 33/1a4, PELICHHH,
pacCyXJIeHUM, YMEHUIO BUACTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIC B JCATCILHOCTH HAa COBPEMCHHYIO CHCTEMY HAy4YHBIX [MPEJACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJBI M OOIIECTBA, MOHUMAHHEM MaTeMaTUYeCKOM HayKHU Kak cdepsl
YEJIOBEUECKOU JCSITEIIbHOCTH, ITAMOB €€ PAa3BUTHUS M 3HAUUMOCTH JJIs1 Pa3BUTHS IIUBUIIU3AINH, OBJIAJICHUEM SI3BIKOM
MaTe€MaTUKU U MaTeMAaTUYECKOW KyJIbTYpOHl KaKk CpPeJICTBOM MO3HAHMS MHPA, OBJIAJEHUEM IPOCTEUIIMMU HaBbIKAMU
HCCIIEI0BATEIIbCKON JIeATeNbHOCTH;

6) pusuyeckoe BocnuTanue, pOpMHUPOBAHUE KYJIbTYPHI 310POBbSI M SMOLMOHAIBHOI0 0JIArOIOIYyYHs:

TOTOBHOCTBIO NMPUMEHAITh MAaTEMaTHYECKHE 3HAHHUS B MHTEPECaX CBOETO 3JI0POBBS, BEACHHS 3I0pPOBOTO 0Opasa
KU3HU (3M0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHIATHA U OTAbIXA, perynspHas (Gu3nueckas aKTHBHOCTB),
c(hOpMHUPOBAHHOCTBIO HaBBbIKA pedIeKCHH, MPU3HAHMEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa JAPYroro
YEJIOBEKa;

7) 3K0J10rMYecKOe BOCTIUTAHME:

OpHUEHTaIlNel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUH JJIs pelieHus 3a71a4 B 00J1aCTH COXPAHHOCTH OKpPYKaroIien
Cpelibl, TJIAHUPOBAHUS MOCTYIKOB M OIEHKH WX BO3MOJKHBIX TMOCJEICTBUM ISl OKPY>KAIOIIEH Cpe/ibl, OCO3HAHUEM
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTauns K M3BMEHAIIUMCS YCJIOBUSIM COLMATbHOM M NPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOE KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO0 JIeATeNbHOCTh, B TOM YHCJE yYMEHHE YUYUThCA Y JAPYTHX JIOJeH, NMpuoOpeTath B COBMECTHOM
NEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETEHILIUH U3 OTbITA APYTHUX;

HE00XO0IMMOCThIO B (QOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie (OPMYIUPOBATh UJIEU, MIOHATHUS, TUIIOTE3BI 00
O0BEKTaX W SBJICHHUSIX, B TOM UHCJIE€ pAaHEE HEU3BECTHBIX, OCO3HABaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAITMIO KaK BBI30B, TPEOYIOMTHIT
KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbBIE pEIIeHUS U JeUCTBHs, (HOPMYIUpPOBaTh M OICHUBATh PHUCKH H
MOCNEACTBUS, (OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHHBeEPCAIbHBIE YUeOHbIe JeiCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

®  BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB, MOHSATHH, OTHOIICHUN
MEXIYy TOHATUSAMH, (QOPMYIUPOBATH OIpEACTCHHs TOHSATHH, YCTaHABIWBAaTh CYIIECTBEHHBIH TMPU3HAK
KJ1accu(puKanum, OCHOBAHUS JIsl 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

® BOCHOPHHHMATH, (HOPMYITHpPOBaTH M TMPeOOPA30OBHIBATH CYXKACHUS: YTBEpAUTEIbHBIE W OTPHUIATEILHEIE,
€IMHUYHBIC, YaCTHBIE U O0IIINE, YCIOBHBIE;



®  BBIIBISATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H M IPOTUBOPEYNS B (aKTax, JaHHBIX, HAOIIOJCHUAX
U YTBEPXKIECHUSX, IPeAlaraTh KPUTEPUU JJIs BBIABICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHii;

e JenaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOYEHUH,
YMO3aKIIFOUEHU I 110 aHAJIOTUU;

e pa3duparh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEpXKIEHUH (TpsMble M OT MPOTHBHOIO), NPOBOAMUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE J10KA3aTeIbCTBA MaTeMaTHUECKUX (DaKTOB, BBICTPAWBATh APTyMEHTALUIO, IPUBOAUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

e BbHIOMpaTh crnoco0 pemeHus y4eOHOH 3anauu (CpaBHUBAaTh HECKOJbKO BAPHAHTOB pEILEHHs, BbIOMPATh
HaunboJee MOAXOJAINN C yUETOM CAMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

®  JCNOJNB30BaTh BOINPOCHl KAaK MCCIEIOBATENbCKMI WHCTPYMEHT IO3HaHUs, (OpMyIupoBaTh BOIPOCHI,
¢bukcupyomue MnpoTUBOpeune, NpodiaeMy, CaMOCTOATENbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh
TUIOTE3Y, apryMEHTUPOBATh CBOIO ITO3ULIMIO, MHEHUE;

®  IIPOBOJUTH [0 CAMOCTOSITEILHO COCTABIEHHOMY IUIAHY HECJIOKHBIN HKCIIEPUMEHT, HEOOJIBIIOE UCCIE0BAHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYecKoro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKAY COOO0H;

®  CaMOCTOSITENFHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJIBI MO pE3yJbTaTaM NPOBEIEHHOTO HAOIIOICHHUS,
WCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;

® IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE INPOLECCA, a TAKXKE BBIABUIaTh MPEAINOJOKEHHUSI O €ro Pa3BUTUU B
HOBBIX YCJIIOBHUSIX.

PabGora ¢ undopmanmeii:

®  BBUIBIATH HEJOCTATOYHOCTh M U30BITOUHOCTh MH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX Ul PEIICHUS 3a]auu;

e  BBIOMpATH, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMUHBIX BUJIOB U (hOpM
IIpE/ICTaBICHMUS;

e BbpIOMpaTh (OpMY TNpeACTaBICHUs HHPOPMALMU M WIUIIOCTPUPOBATH pelllaeMble 33Jaydl  CXEMaMH,
JrarpaMMamy, MTHOM rpadukoi 1 uX KOMOUHALMSIMU;

®  OILIGHUBATHh HAAEKHOCTH MH(MOPMAIMH TI0 KPUTEPHSIM, MPEIUIOKEHHBIM YUYHUTEIEM WIH CPOPMYTUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIC 1eHCTBHA:

®  BOCIPHHHUMATH M (POPMYIMPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBUSMU U IENSIMHU OOIIEHUSI, ICHO, TOYHO,
IPaMOTHO BbIpa)aTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y pPEIICHUS
3aJ1a4l, KOMMEHTHPOBATh MOJYyYEHHBIN PE3yibTaT;

e B X0J€ 00CYXJeHHusl 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCY>KIAaeMON TeMbl, TPOOJIEMBI, pelaeMoi 3aaauu,
BBICKA3bIBaTh WJIEH, HAIICJICHHBbIE Ha IIOMCK DELIEHUS, CONOCTABIATh CBOMU CYKICHHS C CYXKIEHUSAMHU JpPYrux
YYaCTHHUKOB JMallora, OOHApy)XHWBaTh pa3jMyle U CXOJCTBO IO3UIMH, B KOppeKTHOH (opme (opMyaupoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

® IIPEACTaBIATH PE3YJAbTAaThl PEUICHMs 3aJaud, SKCIIEPUMEHTA, HCCIEAOBAaHUSA, IPOEKTA, CAMOCTOATEIBHO
BbIOMpATh (pOpMaT BBICTYIIEHUS C YUETOM 337a4 IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

® [IOHUMAaTh U HCIOJIb30BaTh NMPEUMYILECTBA KOMAaHAHON U MHAMBUAYaIbHONW pabOTHI MPU PELIEHUH y4eOHBIX
MaTEeMaTUYECKUX 3ajay;

® [IpUHUMATH LI€Jb COBMECTHOM JEATENbHOCTH, IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, paclpeaensiTh
BUJIBI paboT, TOroBapuBaThes, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOIEH;

®  y4yacTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYXkeHUs,, 0OOMEH MHEHUSMHU, MO3TOBBIE ITYPMBI U APYTHE),
BBINOJIHATh CBOK 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBHS C APYTUMH YJ€HAMU KOMAaH/bI, OLEHUBAThb
KayecTBO CBOETO BKJIaJa B OOIIMI NPOAYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranuszauus:

®  CaMOCTOSITENIHO COCTAaBJIATH IUIAH, aJITOPUTM PELeHHs 3a]1au (MM €T YacTh), BRIOMPATh CIIOCO0O pelIeHns ¢
y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTb M KOPPEKTHPOBATh BAPHAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOpMaIUK.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

e BIAJETh CHOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3yibTaTa pPeuIeHHs] MaTeMaTH4eCKOn
3a/1a4y;

® IIpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpH PEIIEHUH 3a/add, BHOCUTb KOPPEKTUBBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;



®  OIICHUBATh COOTBETCTBHE pPE3yJIbTaTa ACSITEILHOCTH IMOCTABICHHOHN IIENIM U yCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTUKEHUS WM HEIOCTHXKEHUS 1eNIH, HaXOAUTh OIINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K koHIty 00y4enus B 7 Kjacce 00yJaroHiics MOJIYIUT CIECTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia v BBIYMCTICHUSA

BeImonHATE, codeTast yCTHBIE M MUCbMEHHBIC TPUEMBI, apU(METHICCKUE IEHCTBUS C pallMOHATLHBIMHA YUCIIAMHU.

HaxomuTh 3HaueHus 4YMCIOBBIX BBIPAKEHUH, MPUMEHSATh pa3zHOOOpa3Hble CHOCOOBI M MPUEMBI BBIYUCICHUS
3HAYEHUH IPOOHBIX BRIPAKCHUM, COJIEPKAINX OOBIKHOBCHHBIC U IECATUIHBIE IPOOH.

[lepexonuth OT 0/1HOM (OPMBI 3aMTUCH YHCET K APYroi (IpeoOpa3oBbIBATh AECATUYHYIO IpOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECSITHYHYIO APOOB).

CpaBHMBATh U yNOPSAA0YMBATH PALIMOHATIBHBIE YNCIIA.

OxpyriTh yucia.

BbINONHATE NPUKUIIKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUM, OLIECHKY 3HAYEHUHM YUCIIOBBIX BBIPAXKEHHM. BBINOIHATH
JEUCTBHUS CO CTENEHSIMU C HATYpaJbHBIMU MTOKa3aTeIISIMHU.

[IpuMeHATh NpU3HAKK JEITUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEIL.

Pemate npakTHKO-OPUEHTUPOBAHHBIC 33Ja4M, CBSI3AHHBIC C OTHOIICHHEM BEJIUYHMH, MPOMOPLHOHATBEHOCTHIO
BEJIMYUH, MPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTATHl PELICHUs 3aJad C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBHEKTOB.

Anaredpanyeckne BbIPaKeHUs

Hcnonb3oBarh anreOpanvyecKkyr0 TEPMHUHOJOTHIO M CUMBOJIMKY, IPUMEHSTh €€ B MPOIECCE OCBOCHUS Y4eOHOTO
Marepuana.

HaxomuTh 3Ha4eHNs OYKBEHHBIX BBIPAXKCHUN NIPH 33JJAHHBIX 3HAYCHUSIX TICPEMEHHBIX.

BrimonusaTe mpeodpazoBaHus LEI0r0 BbIPAKEHUSI B MHOTOUWICH MTPUBEICHUEM MOJOOHBIX ClIaraéMbIX, PACKPBHITUHEM
CKOOOK.

BhBINONHATE YMHOKEHHE OHOYIEHA HA MHOTOUYJIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHATh (OPMyIIbl KBajJpaTa
CYMMBI U KBaJ[paTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEeHINE MHOTOWICHOB Ha MHOYKUTEIN C IIOMOIIBIO BEIHECEHUS 32 CKOOKHU O0IIETr0 MHOKUTES,
TPYNIAPOBKH CIAraeMbIX, IPUMEHEHHUS POPMYIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensTh mpeoOpa3oBaHuss MHOTOUWICHOB ISl PEIICHUS PAa3IUYHbBIX 33]1a4 U3 MAaTEMaTHUKH, CMEKHBIX MIPEJAMETOB,
U3 peaJbHOM IPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH ¢ HATypalIbHBIMU MOKA3aTENISIMHU JUISI IPEOOPa30BaHUS BHIPAKECHUM.

YpaBHeHuUs1 1 HepaBeHCTBA

Pemate nuHeliHble ypaBHEHHS C OJIHOM MEPEMEHHOM, MPUMEHss MpaBuja nepexoga OT UCXOJHOTO YPaBHEHHS K
paBHOCUIILHOMY eMy. [IpoBepsATh, ABJISIETCS JIU YUCIIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduueckre METOIbI TP PEIICHUN TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TogOupate npuMepsI Map Yuce, IBISIOMMUXCA PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMsI TIEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C JBYMsI MEPEMEHHBIMU, MOJb3YACh
rpaguKoM, TPUBOJAUTH PUMEPHI PEIICHUST YPABHEHHUS.

Pemath cucteMbl IBYX TMHEWHBIX YpaBHEHUH C IByMS TIEpEMEHHBIMU, B TOM YHCIe TpadUIeCcKH.

CocraBnsaTh M pemiath JHWHEWHOE YypaBHEHHE WM CHCTEMY JIMHEHHBIX YpaBHEHUW MO YCJOBHUIO 3a/1auH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJTYyYEHHBIN pe3ybTar.

DOyHKIUH

N300paxaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI, 3aITUCHIBATh YUCIOBBIE MPOMEXYTKH HA aIreOpandeckoM si3bIKe.

OTmeuaTs B KOOPIMHATHOM TUIOCKOCTH TOYKH MO 33JaHHBIM KOOPAMHATAM, CTPOUTH I'padUKH THHEHHBIX (DYHKITUH.
Crpouts rpaduk GpyHKINU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIIUH H3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTh, BPEMs, PacCTOSHUE,
[IeHa, KOJTUYECTBO, CTOMMOCTb, IIPOU3BOIUTEIHLHOCTD, BPEMsI, 00HEM pabOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate Tpadudeckuii cmocod MpeACTaBICHUS W aHalu3a WH(OpMAIMW, HW3BIEKaTh U WHTEPIPETUPOBATH
nH(OpMAIIHIO U3 TPAPHUKOB pEaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00yJaronuiics MoxyquT CICAYIONHE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTICHUA

Hcnonp30BaTh HauaabHBIE MPEICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX YUCEN JJISi CPABHEHUS, OKPYTJICHUS U
BBIUHCIICHHH, N300paxaTh IEHCTBUTENBHBIE YHCIIa TOUKAMH Ha KOOPAMHATHOM MPSMOIA.



[TpuMeHsATh TOHATHE apU(METHUECKOTO KBAIPAaTHOTO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHM, UCHONB3Yys HpU
HEOOXOAUMOCTH K&JIBKYJIATOp, BBIIOJIHATH IPEOOpa3OBaHUs BBIPAKEHUM, COJAEpXkKallUX KBaJpaTHbIE KOPHH,
HCIIONIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOIBIITNX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX ApoOeH u cTernenei uncia 10.

Auredpanyeckue BbIpasKeHUs

IIpuMeHATh MOHATHE CTENEHHU C LENbIM IOKa3aTelleM, BBIIOIHATH IPEeoOpa30oBaHUs BBIPAXKEHUH, colepialiux
CTEIEHHU C LIEJIBIM I10Ka3aTeIeM.

BBINONHATE TOXKIECTBEHHbIE NMPEeOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBWJ JAEUCTBUM Haj
MHOTOYWIEHAMH U aNre0pandecKuMu ApOOsMH.

PackiagpiBaTh KBaspaTHBIN TPEXUICH HA MHOXKHTEIIH.

[TpumMensaTh MpeoOpa3oBaHMs BRIPAKEHHUH JUIS PEIICHUS PA3IUYHBIX 337a4 U3 MaTEMAaTUKU, CMEKHBIX TPEIMETOB,
U3 peaJIbHOM NPAKTUKH.

YpaBHeHusi 1 HepaBeHCTBA

Pemarp nuHeiHble, KBagpaTHbIE YPAaBHEHUS U PALMOHAJIBHBIC YPABHEHHs, CBOASAILMECS K HUM, CUCTEMBI JBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoauTh NPOCTEUIINE HCCIEHOBAHMUS YPABHEHUMM M CHCTEM YPABHEHMM, B TOM 4YHUCJIE C IPUMEHEHUEM
rpaduUecKuX MpecTaBieHui (YCTaHaBIMBATh, HIMEET JIN YPAaBHEHUE UM CUCTEMa ypaBHEHUN PEIICHUs, €CITH UMEET,
TO CKOJIBKO, U IIpOYEe).

[lepexoauTh OT clIOBEeCHOW (OPMYIHMPOBKH 3amaudl K e€ anreOpamyeckoil MOJENU C TOMOIIBI0 COCTaBJICHHUS
YPAaBHEHUsl WJIM CUCTEMBl YPABHEHMM, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJYYEHHBIN
pe3yibTar.

[IpyuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, PEIIaTh JMHEHHbIE HEPABEHCTBA C OJHOU
MEPEMEHHON W HMX CHUCTEMBI, aBaTh IpadUMUecKyr0 WILTIOCTPAIIMI0 MHOXKECTBA PEHICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUH

[loHnMaTh W HCHONIB30BaTh (DYHKIMOHAIBHBIE IMOHATHA U SI3bIK (TEPMMHBI, CHUMBOJMYECKHE O0O3HAuEHUS),
OTIpeNIeNIATh 3HaUeHUE (PYHKIMH 10 3HAYCHUIO apryMEHTa, ONPEIeNIATh CBOMCTBA (pyHKIMH 110 e€ rpaduky.

Ctpouts rpaduku 3JeMEeHTapHbIX GYHKLIUN BUA:

y =k/X,y=x2,y=x3,y = |X|, Yy = VX, OIIECBIBATH CBOICTBA UNCIOBOH (YHKIIHH IO e rpaduKy.

K koH1y 06yueHus B 9 kiacce 00y4aroImuics MoydyuT ciaelyromue NpeMeTHbIC pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

BoinonHATe apudmeTrueckrue NEHCTBUS C PallMOHAIBHBIMU YHCIAMHU, COUYETasl YCTHbIE U MHCbMEHHbBIE TPUEMBI,
BBITIOJIHATH BBIUMCIIEHUS C UPPALlMOHATIBHBIMU YUCTIAMH.

HaxoauTs 3HaueHus CTeNeHe! ¢ LeNIbIMU MT0Ka3aTeasIMU U KOpHEH, BBIYUCIIATh 3HAYEHHSI YUCIIOBBIX BbIPaXKEHHI.

OkpyryiaTh JEHCTBUTENBHBIE 4YHCJIA, BBINOJHATH MPUKUAKY pE3yjabTaTa BBIYMCICHUMN, OLEHKY YHCIIOBBIX
BBIPA)KCHU.

YpaBHeHNd U HEPABEHCTBA

Pemarp nuHeliHbIE M KBaJpaTHbIE YpaBHEHHUS, YypaBHEHUS, CBOJAIIMECS K HHUM, HpocTeiline apoOHO-
paloHaIbHbIE YPaBHEHUS.

Pemarp cucteMbl IByX JIMHEWHBIX YpaBHEHUN € JBYMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX YPaBHEHMH, B KOTOPBIX
OJIHO YPaBHEHHUE HE SIBIISIETCS JTMHEWHBIM.

Pemarp TekcToBbIe 3a7jaun aJireOpandeckuM CIOCOOOM C IMOMOIIBIO COCTABICHUS YPaBHEHUS WM CUCTEMBI JIBYX
YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBouTh mpoOCTEHIINE HCCAEAOBAHUS YPAaBHEHHM M CHUCTEM YPaBHEHHH, B TOM 4YHCJIE C IPUMEHEHHEM
rpaduUecKux MpeacTaBieHui (YCTaHaBIMBATh, UIMEET JIM YPaBHEHUE UM CUCTEMa ypaBHEHUH PEIIeHUs, €CIIH UMEET,
TO CKOJIBKO, M TIpOYEe).

Pemrate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHWE HEPABEHCTB Ha YHMCIOBOM
MPSIMOM, 3aITUCBIBATH PEILIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pemarp cucremMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME KBAJIPATHOE HEPABEHCTBO,
n300paxkaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSAMOM, 3alMChIBATh PELICHHE C TIOMOIIBI0 CHMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a]ad.

DOYyHKIUHT

Pacnio3HaBath (yHKIMHM M3y4eHHBIX BUIOB. [loKa3pIBaTh CXEMaTHYECKU pAacIlOJIOKEHHE Ha KOOPAMHATHOU
mmockocTH rpadukoB dyHkmmii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBucnMocTH
OT 3Ha4YeHUi K03((UIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.



Crtpouts ¥ M300pakaTh CXeMaTHYECKU TpadUKH KBAAPaTUIHBIX (YHKIMH, OMUCHIBATH CBOWCTBA KBaJAPATHUHBIX
GbyHKIMIA 10 UX Tpadukam.

Pacnio3naBath kBagpaTuyHyto QYHKIHIO IO (hOpMYyIie, TPUBOIUTE MPUMEPHI KBAAPATUIHBIX (DYHKIIUN U3 peabHON
KU3HH, QU3UKU, TEOMETPHUH.

YucnoBble MOCT€10BATEIHLHOCTH U MPOrpeccuu

Pacrnio3HaBath apupMeTHIECKYIO M TEOMETPUIECKYIO TIPOTPECCUH MIPH Pa3HBIX CIIOCO0aX 3aaHMs.

BEBIONMHATE BBIYUCIICHUST C HWCHOJB30BaHWEM QGOpMyl N-TO 4ileHa apuPMETHYECKOH U T'e€OMETPHUYECKOM
MIPOTPECCUid, CYMMBI ITEPBBIX N YICHOB.

N300paxaTh 4iICHBI TOCIEIOBATEIILHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemrate 3a7aum, CBS3aHHBIC C YHCIOBBIMU MOCJICIOBATEIBHOCTSMU, B TOM YHCIIC 33J]a4d U3 PeabHOMN JKU3HU (C
WCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

HaumeHoBaHue pa3esioB M TeM IPOrpaMMBbl

KoaunuecTBO 4acoB

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pecypcbl

Ne
n/n Kourpoubnbie IIpakTHyeckue
Bcero
padoThI padoThI
1 Ymucna v BeIYHCIIEHNS. ParmoHanbHbIe Yiciia 25 2 bubmuoreka IIOK https://m.edsoo.ru/7f415b90
2 AnrebpanyecKie BhIpaKEHUs 27 1 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHUS U HEPABEHCTBA 20 1 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHKImuu 24 1 bubnunotexa [IOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE U 0000IICHUE 6 bubnmoreka LIOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
8 KUIACC
KounuecTBo yacos
Ne DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTEIbHBIC
HaumenoBaHue pa3jie/ioB M TeM NPOIrPaMMbI Kourpoabsubie IIpakTnyeckue
n/n Bcero pecypcbl
padoThI padoThI
1 Yucna u Beraucinenus. KBaaparHsie KOpHU 15 1 bubmuorexa LIOK https://m.edsoo.ru/7f417af8
q .
2 MC7a 1 BLIHCICHHS. CTENeHs ¢ LELIM 7 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
MoKa3areseM
3 AH_,Fe6pqueCKHe BLIpAKEHHS. KpajpaTHbit 5 1 Bu6nmoreka I{OK https://m.edsoo.ru/7f417af8
TpEXUiIeH
A LA
4 JrCOPANECKHE BHIPWICHHS. AreOpaitecias 15 1 bu6mmoreka ITOK https://m.edsoo.ru/7f417af8
apoOb
.K
5 ¥pasHenia i HepasencTsa. Kpajpariie 15 1 Bu6maorexa LIOK https:/m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus 1 HepaBeHCcTBAa. CUCTEMBI ypaBHEHUN 13 bubnmnorexa LIOK https://m.edsoo.ru/7f417af8
YpaBHeHwus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmmoreka [{OK https://m.edsoo.ru/7f417af8
Oyukiyn. OCHOBHBIC TTOHATHUS 5 bubnrorexa LIOK https://m.edsoo.ru/7f417af8
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9 Oyukuuu. Yucnoseie PyHKIMH 9 2 bubmmoreka [{OK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIEHHE 6 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
9 KJIACC
KosmuecTBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
HaumeHoBaHue pa3ejioB H TeM MPOrpaMMbI Konrpoabnbie Ilpakruueckue
n/n Bcero pecypchl
padoThI padoThI
1 Uucna v BeIYMCIeHUs. J{elCTBUTEIBHBIC YnCiIa 9 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
2 ¥p aBHeHMUH HCPABEHCTBA. YPABHCHIS C ONHOI 14 1 bubmnorexka IIOK https://m.edsoo.ru/7f419d08
epeMEHHOMI
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMbI YpaBHEHUI 14 1 bubnmnoreka LIOK https://m.edsoo.ru/7f419d08
4 YpaBHeHUs 1 HepaBeHcTBa. HepaBeHcTBa 16 1 bubnunoteka [IOK https://m.edsoo.ru/7f419d08
5 dyHkuun 16 1 bubnmnoreka LIOK https://m.edsoo.ru/7f419d08
6 YucoBeIe ITOCIEN0BATEIbHOCTH 15 1 bubanoreka IJOK https://m.edsoo.ru/7f419d08
II
7 OBTOP CHHE, 0DOOLICHHE, CHCTEMATH3ALIHA 18 1 bubimoreka LIOK https://m.edsoo.ru/7f419d08
3HAHMH
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHHUKA

» Anre6pa, 7 xknacc/ MaxkapserueB F0.H., Munatok H.I'., Hemkos K.W. u apyrue; mox penakiueit TensikoBCKoro
C.A., AxkmmonepHoe o6miectBo «M3marenbctBo «IIpocBenieHuney

» Anre6pa, 8 knacc/ MaxkaperueB F0.H., Munarok H.I'., Hemkos K.W. u npyrue; noa penakmueit TemsikoBCKOTo
C.A., AxkimonepHoe oouiectBo «M3narensctBo «IIpocBemienuey

» Anrebpa, 9 kiacc/ Makapsrae FO.H., Muniok H.I'., HemkoB K.U1. u apyrue; nox pegakuuei TenskoBCKOro
C.A., AxkmonepHoe o0uiectBo «M3narensctBo «IIpocBemienuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

» Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., HemkoB K.W1. u apyrue; noxn pegakuuei TenskoBCKOro
C.A., AxmonepHoe o0miectBo «M3narensctBo «IIpocBemienuey

» Anrebpa, 8 kimacc/ Maxkaperae FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; noxn penakuuei TensskoBCKOro
C.A., AxmonepHoe o0miectBo «M3narensctBo «IIpocBemienuey

» Anrebpa, 9 kimacc/ Maxkaperae FO.H., Munmiok H.I'., HemkoB K.W1. u apyrue; noxn penakuuei TensskoBCKOTo
C.A., AkumonepHoe o0uiectBo «M3narensctBo «IIpocBenienue»

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/p/algebra
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