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L

PABOYAS ITPOI'PAMMA
(Mnentudukarop 917356)
yueOHOro Kypca «Ajareopa»
ISt 00yJaroImuxcst 7-9 KiraccoB

PaccmoTtpeno Ha 3aceganuu
Me1arOrMYecKoro CoBeTa
npoTtokoi Ne 1 ot «24» aBrycra 2023 ¢

nmoc. ¢-3a "Mamaapimckuii' 2023
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INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBIIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIET0 00pa3oBaHMs: OHA 0OECIIEYHBAET
U3Y4YE€HHUE JPYTUX AUCLMILINH, KaK €CTECTBEHHO-HAyYHOT0, TaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOEHHUE
HEOO0X0AUMO Ui MPOAOIDKEHHs 00pa3oBaHWs M B IOBCEIHEBHOW XM3HHM. Pa3zButue y oOydarommuxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTH anreOpandeckux aOCTpakiMii, crocode
OTpaXCHUS MATEMATUYECKOM HAyKOW SBJICHWA U TMPOLECCOB B TpHpoAe © OOIIecTBe, poJH
MaTEMaTHYeCKOro MOJICTMPOBAaHUS B HAyYHOM IO3HAaHMM U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHSI W Ka4eCTB MBIIUICHHUS, HEOOXOMUMBIX Ul aJanTallid B COBPEMEHHOM
uuppoBoM obmectBe. M3ydyenue anreOppl obecrieunBaeT pa3BUTHE YMEHUS HaONI0/JaTh, CPaBHUBATH,
HaXO/JUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JEWCTBHUS M BBIBOJBI, (HhOpMYIHUpOBaTh yTBepxkIeHUs. OCBOeHHE Kypca airedpsl
o0ecreynBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIUXCS: OHHM HCIOJNB3YIOT JACAYKTUBHBIE U
WMHIYKTUBHBIC pacCyKIeHHs, 0000IIeHne U KOHKpeTH3anuio, abcrparupoBanue U anaioruto. OOyueHue
anreOpe MpeArnoyiaraeT 3HaAYUTEeNbHBIH 00bEM CaMOCTOATENBHON ACATEIBHOCTH O0YYaOUINXCs, MO3TOMY
CaMOCTOSITENIFHOE PEIlIeHUE 3a/1a4 SBIISETCS peain3aueil 1e1TeIbHOCTHOTO MIPUHIIUIIA 00y4eHUS.

B crpykType mnporpammbl ydeOHOro Kypca «Ainredpa» uisi OCHOBHOTO 001Iero oOpa3oBaHHs
OCHOBHOE MECTO 3aHUMAIOT COJIepP)KaTeIbHO-METOAUYECKHEe JHUHUU: «Yucna W BBIUKCICHHS,
«AnreOpanueckue BbIpAKEHUA», «YpaBHEHUS U HepaBeHCTBay, «DyHkuum». Kaxnmas wu3 stux
COJZIEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBAETCAd Ha NPOTSHKEHUH TpEX JeT HU3YYeHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSIMHU. B Xo1e n3ydeHnus yaeOHOro Kypca o0y4JaromuMcs IPUXOIUTCs
JIOTUYECKH PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M C 3TUM B Mporpammy
yueOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MTPECTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOro oO0pa3oBaHHsS M CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYarolIMMHCS OCHOB
VHUBEPCATHLHOTO MATEeMAaTHYECKOTO si3bIka. CoJepKaTeIbHOH U CTPYKTYPHOH OCOOCHHOCTBIO Y4EOHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHHH «YWCla W BBIYUCICHUS» CIYXKUT OCHOBOM Ui JAJIBHEHIEro H3ydeHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00yUaIOIIUXCS IOTHYECKOTO MBIIUIEHUS, (YOPMUPOBAHHIO YMEHUS
MOJIb30BAThCSl AlITOPUTMAMH, a TaKKe NPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEHEBHO *kM3HU. Pa3BUTHE MOHATHUS O YKCIIE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CBA3aHO C
paMoOHAFHBIMU W HPPAIMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM NPEACTABICHUN O ICHCTBUTEIHLHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JINHUM OTHECEHO K CpeiHeMY 001IeMy 00pa30oBaHHUIO.

Conepxanue AByX anreOpamyecKuX JMHUH — «AnreOpandyeckre BHIPAKEHUS» M «YpaBHEHHS U
HEpaBEHCTBa»  CIOCOOCTBYeT (OPMHPOBAHMIO y OOy4arolMXcs MaTeMaTHYecKoro  ammapata,
HEOOXOMMOTO JUIsSl PEUICHUs 337a4 MaTEeMAaTUKH, CMEKHBIX NPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHusi Y4eOHBIH MaTepuan TpYNIHPYETCs BOKPYT
paMoOHANBFHBIX BRIpAKEHUH. ANreOpa IeMOHCTPUPYET 3HAUeHNE MAaTEeMaTHKU KaK S3bIKa JUTsl TOCTPOCHHUS
MaTeMaTHYeCKUX MoJieNiell, onucaHus NPOLECCOB M SBICHMH pealbHOro Mupa. B 3amaun oOydeHus
anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JUIsl OCBOGHMS Kypca MH(OPMATHKH, U OBJIAJCHUE HABBIKAMM JIEAYKTUBHBIX PACCYXICHUI.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpaKEHHs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanvie (yHKIIMOHATBHO-TPAPUUECKOW JIMHUM HAIEIEHO Ha MOJy4YeHHE OO0YyJaroIUMHUCS
3HaHUN O (QYHKIMAX Kak BaKHEHIIeH MaTeMaTHYeCKOM MOJAeNM JUIs ONHMCAaHUS M HCCIEeIOBaHUs
Pa3HOOOpAa3HBIX MPOIECCOB M SIBJICHWNM B Tpupoae M oOmectBe. M3yueHune marepuana crmocoOCTBYyeET
pa3BUTHIO Yy OOYYalOIIMXCS YMEHHs HCIIOJIb30BaTh pa3jMuYHbIe BbIPA3UTENIbHBIE CPEJCTBA SI3bIKA
MaTeMaTHKH — CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduveckue, BHOCHT BKJIan B (opMupoBaHHe
NPEJCTaBICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH LIUBUIIN3ALUHI U KYJIbTYPHI.

CornacHo yweOHOMY MmiIaHy B 7-9 Kilaccax u3ydaercsi ydeOHBIH Kypc «Anredpa», KOTOPBIN
BKJIIOYAET CIJIEAYIOUIME OCHOBHBIE pa3jienbl cojepxkaHus: «YUucina M BBIYMCICHUSA», «Anredpandeckue
BBIpOKEHUS», «Y PaBHEHUS M HEPABEHCTBAY, «DyHKIIUNY.
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Ha usydenue yueOHoro kypca «Anredpa» orsoautcs 306 wyacos: B 7 kinacce — 102 yaca (3 yaca B
Heneno), B 8 kimacce — 102 gaca (3 waca B Hememo), B 9 kimacce — 102 gaca (3 waca B Henmelnio).
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COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE M JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IIPAKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIbIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3a]ad U3 peabHOU
IPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTHM MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NpeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
IPUBEIECHUS TOI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHOrowieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUYUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEWHBIX ypaBHEHHMI. CocTaBl€HME ypaBHEHUN IO YCJIOBUIO 3anadd. PenieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
[Tpumepsl peleHns: TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema kKoopauHatT, ocu Oxu Oy. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amgaHHbIX ¢GopMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnast ¢pynkuus, e€ rpaguk. ['paduk pynkuuu y = [x|. ['paduueckoe pemenune JIuHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatseiii koperb u3 uyucna. lloHsarue o0 wuppanuoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncell. CBOMCTBAa apu(METHUECKUX KBaIpPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa30BaHHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. JleHCTBUTENbHbBIE
qHCIa.

Crenens c 11es1bIM TTOKa3aTesieM U €€ cBoicTBa. CTaHAapTHAs 3aIIUCh YUCIIA.
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Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOXKEHHE, JIeJIeHne aiaredpanueckux ApoOel. ParroHanbHble BBIpaXKEHHUS M UX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHWI, CBOAAIIMXCA K JMHEWHBIM M KBaapaTHbIM. [Ipocreitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTanuss ypaBHEHUH ¢ ABYMS NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUU C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrocoOoM.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OGnacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkiuu. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoicTB QyHknuu no e€ rpaduky. Ilpumepst rpadukos
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxuun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe pemeHue ypaBHeHHl i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUpPA, JJIUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHUs. OKpYIJeHHE YHCell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATTEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3azau
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CcuCTeM ABYX YPaBHEHUH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.
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PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemeHue cucrem JMHEHHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOoW. KBaaparHbie HepaBeHCTBa. ['padudeckas WHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ysaknus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

[paduku pyukumii: y = kx, y=kx + b, y=k/x, y = x3, y = VX, y = [x|11 ux cBoiicTBa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTHE YKMCIIOBON MOCIEN0BATENBHOCTH. 3aJlaHUE IOCJIEI0BATEIBHOCTH PEKYPPEHTHON
dbopmyrioi u GopMyIIoH 1-TO YIIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopMmynbl  #-TO  WIEHA
apru(MeTHUECKONH U reOMETPUYECKON MPOrPEeCCHil, CyMMBbI IIEPBBIX 7 YJIECHOB.

N3obpakenne 4iaeHOB apu(PMETHUECKOM M TEOMETPUYECKOH IMPOrpeccuid TOYKaMu Ha
KOOPJAUHATHOM IIJIOCKOCTU. JIMHEMHBI M 3KCHOHEHUUAIBbHBIA pPOCT. CIIOKHBIE IPOLEHTHI.
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IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE  pe3yJbTaTbl OCBOEHHMS IpOrpaMMbl  yd4eOHOro Kypca  «Amuredpax
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpEca K IPOILUIOMY M HACTOSALIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOILLIEHHUEM K JIOCTHIKEHHUSIM POCCUHCKHUX MaTeMaTHKOB U POCCUMCKON MaTeMaTHYeCKOM IKOJbI, K
MCTIOJIB30BAHUIO ATUX JOCTHXKEHUH B IPYTrUX HAayKax M MPHUKIAAHBIX cepax;

2) rpaxaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peaIM3alydd  ero IMpas,
IIPEJCTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHU,
IpoIelyp TPaKAAHCKOTO 00IIecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
TUYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEIICHWM MPAKTUYECKUX 3a7ad MaTeMaTU4eCKOU
HaIpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTE€MaTH4YECKOro 0O0pa3oBaHHs Ha MPOTSHKEHUH BCel
XKHU3HU JUIS YCHEIIHON Npo(eCCUOHAIbHOW NEATEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HaHHBIM BBIOOPOM U IOCTPOECHUEM HMHJMBUAYAJIBHOW TPAaeKTOPUM OOpa30BaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIMIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K OSMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MAaTEMaTHYECKHX
00BEKTOB, 3ajlau, PEILICHUH, PacCyXJIEHUH, YMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpUEHTalle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpeACTaBIeHUNl 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEJOBEKa, MpPHUPOJIbl M OOIECTBa, IOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak cepbl UeJIOBEUECKOH 1eATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUI Pa3BUTHUS LUBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MaTeMaTUKU M MaTeMaTU4YecKOH KyIbTYpoH Kak
CPEICTBOM I[IO3HAHUS MHpaA, OBJAJACHHEM MPOCTEHIIMMU HABbIKAMHU  HCCIIEI0BATEIbCKON
NESTENIHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPoOBaHHEe KYJIbTYPbl 310POBbSi U 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NPUMEHSATh MaT€MaTUYECKUE 3HAHUS B MHTEPECaX CBOErO 3/10pPOBbS, BEICHUS
310pOBOro 00pa3a JKM3HU (3J0pOBOE MUTaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATHH U OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHM, NPU3HAHHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JIpyroro 4elioBeKa,

7) 3Ko0J0ruYecKoe BOCIIUTAHME:

OpHEHTalell Ha MpUMEHEHHEe MaTeMaTHMYeCKUX 3HAaHUM JUId pelleHus 3ajad B 001acTu
COXPAHHOCTH OKpYXKalouleil cpeapl, IJIaHUPOBAaHUS IIOCTYNIKOB M OIEHKM HMX BO3MOXKHBIX
MOCTIEICTBUM U1  OKpYXarolleil cpeabl, OCO3HAaHMEM TIJI00aIbHOTO XapakTepa HKOJOTHYECKUX
po0JsieM U myTel UX pelieHus;

8) aganTanusa K HN3MEHAIIMMCS YCIOBUAM COLHAILHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSAX HEOIpPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 INPAKTHUYECKYIO AESITEIbHOCTb, B TOM UHUCIIE YMEHHE YUYHUTbCA y JIPYruX
moel, mpuoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIbITa

APYTux;
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HEO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4YHcie (OpPMyTUpOBaTh HICH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM YHCJIE pPaHEE HEU3BECTHBIX, OCO3HABaTh
neguIUTH COOCTBEHHBIX 3HAHUN 1 KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYI) CHUTYALUIO
KaK BBI30B, TpPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMble pEIICHUs W JACHCTBUS,
(GbopMyIMpOBATH M OLIEHUBATH PUCKHU U MOCIEACTBUS, ((POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHUBEPCAJbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble JJoruuyeckue AeiicTBUA:

BBISIBJIATh M XapaKTE€pPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATUAMH, (POPMYTUPOBATH OMNpEACICHHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIM NMPHU3HAK KJIACCU(PHUKAILMK, OCHOBAHUS A 0000LIEHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOIUMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUPOBaTb M IPeoOpa3oBbIBATh CYKICHMS: YTBEpAMUTEIbHbIE WU
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTE€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTHUBOpeuHs B (pakTax,
JAHHBIX, HAONIONECHUSAX M YTBEPXKICHUSX, Ipeajaratb KpUTEPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNH;

JieJlaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHUH 110 aHAJIOTUH;

pa3duparh qOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIEHHH (IpSAMbIe U OT MPOTHBHOIO),
IIPOBOJIUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0OKa3aTeNbCTBA MaTeMaTHYeCKuX (HakToB,
BBICTpAauMBaTh apryMEHTAlUI0, MPUBOAUTH TNPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpATh CcI0CcO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELLICHUS,
BbIOMpPAaTh HanboJee MOIXOASIINI ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBUSA:

MCIOJIb30BaTh BOIMPOCKHI KaK MCCIENOBATENbCKII MHCTPYMEHT MO3HAHUA, (DOPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTHBOpPEUHE, MPOOJIEMy, CaMOCTOSITEIIBHO YCTaHABIUBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE,
MPOBOANTHh IO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIA JKCIECPUMEHT,
HeOOJbIIOe HCCIeA0BaHNE MO0 YCTAHOBJICHHIO OCOOGHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COO0ii;

CaMOCTOSITENTLHO (HOPMYIHPOBATH 000OIIEHUST M BHIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsS, WCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH ITOJIYUCHHBIX PpE3YJIbTATOB,
BBIBOZIOB Y 000OIIEHNUIH;

IMPOTrHO3UPOBATHE BO3MOKHOC PAa3BUTUC ITPOIECCA, a TAKKC BBIIBUTATh IMPEAIIOTIOXKCHUA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAUMBIX IS
pellIeHus 3a/1auH;

BbIOMpPATh, aHAJIU3UPOBaTh, CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHbIX BUJOB U (POPM MpeaCcTaBICHUS;

BbIOMpaTh (opMy MpeacTaBiIeHUs MHPOPMALUU U WILUIIOCTPUPOBATh pelIacMble 3aJadu
CXeMaMH, AMarpaMMaMi, HTHOU rpaduKoil U UX KOMOMHALIUAMU;
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® OLEHUBaTh HAAE&KHOCTh MHGPOPMALMU IO KPUTEPHUSAM, MPEUIOKEHHBIM YUHUTEIEM HIIU
c(OpMyYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHMKAaTHBHBbIE YHHUBEPCAJIbHbIE Yy4eOHbIe H1eiiCTBUS:
® BOCHpHUHHUMATHL U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSMH H IEISIMHU
oO1IeHHUsl, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pEUIeHUS 3a7add, KOMMEHTUPOBATh IMMOTYYCHHBIN
pe3yIbTarT;
® B xoJe OOCYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKTa€MOW TEMBbI, MPOOIEMBI,
pelaeMoil 3a7aun, BBICKA3bIBaTh WJICH, HAIlEJICHHBIE HA MOUCK PEIICHUS, CONOCTaBIATh
CBOM CYXKJICHUS C CYKIEHHUSMHU JPYTUX YYaCTHHKOB JHMANIOra, OOHAPYKUBATh Pa3lIUdHe U
CXOACTBO TMO3ULMNA, B KOPpPEeKTHOH ¢opme (opMyaHpoBaTh pa3HOTIACHs, CBOU
BO3PAKCHHUS,
® [IPE/CTaBIATh PE3yJabTaThl PEIICHUS 3aJayd, HKCIEPHUMEHTa, HCCIIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOWpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3agad MpE3eHTAH U
0COOEHHOCTEH ayIUTOPUU;
® [IOHMMATh W WCIOJB30BaTh MPEHMYINECTBA KOMAHIHOW W WHAWBHIYATHLHOW pabOTHI MPHU
pelIeHnr y4eOHbIX MaTeMaTHYEeCKHX 33/1aY;
® [PUHUMATH II€Jb COBMECTHOW [ESTENBbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOMN
paboThl, pacnpenensTh BUABI padOT, JOTOBapUBATHCS, OOCYXAAaTh MPOLECC U Pe3yibTar
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;
® y4YacTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyxaeHus, OOMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI ¥ IPYTHE), BBIOJHATH CBOIO YaCcTh Pa0OTHI U KOOPJAMHHPOBATH CBOU JICHCTBUS C
JPYTUMHU 4JIeHAaMH KOMaH[bl, OLIEHWBAaTh KA4eCTBO CBOEr'0 BKJIaJa B OOIIUIN MPOAYKT IO
KpUTepHsiM, CHOPMYIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUSI.
PerysisiTuBHbIE YHUBepPCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anmusi:
® CaMOCTOSITENIbHO COCTaBIIATH ILIAH, AITOPUTM PEIIeHUs 3a7auu (WK ero 4acTh), BEIOUpATh
CIoco0 pemeHuss ¢ y4ETOM HMEIOIIMXCS PECypCOB MW COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIUU.
CaMOKOHTPOJIb, SMOLIMOHATbHbI HHTEJIEKT:
® BIJETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS TMpoliecca M Pe3ysibTara pelieHHs
MaTeMaTHYCCKOM 3a1a9Hu;
® [peIBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NpPHU pPELICHUU 3a/1adl, BHOCHUTH
KOPPEKTHBBI B JEATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yJbTaTa IESITEIHHOCTH TIOCTABICHHON IENM U YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTHUKCHHS WM HEIOCTIIKEHUsS e, HAaXOIUTh OMMOKY, laBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
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HNPEAMETHBIE PE3YJIbTATbBI

K xoHny oOydeHus B 7 KkJacce oOydaroUMiics MOJNYYUT CIEAYIOIIUME IpPEIMETHBIE
pe3yibTaThl:

Yucia ¥ BBIYHCICHUSA

BbimonHATe, codeTass yCTHbIE M THCHBMEHHbIE MNPHUEMBI, apuPMETHUYECKHE ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxonuTp 3Hau€HMs YMCIOBBIX BBIPAXKEHUH, MPUMEHATHh Pa3HOOOpa3HbIE CIIOCOObI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOH.

[lepexoauTh OT OAHOM (OPMBI 3aITUCH YUCEN K Ipyrou (mpeoOpa3oBhIBaTh AECATHUYHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JECATHUYHYIO
po0Bb).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucia.

BbINONMHATE NPUKUIKY M OLEHKY pe3yJbTaTa BBIYHUCICHHM, OLICHKY 3HAYEHUH YMCIIOBBIX
BBIPA)KCHUM. BBINOIHATE NENCTBUS CO CTENEHSAMHU C HaTypaJIbHBIMU IIOKa3aTEISIMMU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypaJIbHBIX YU CEIL.

Pemate IpakTHKO-OPUEHTUPOBAHHBIE 33Jla4d, CBSA3aHHBIE C OTHOILUCHUEM BEIWYMH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, NIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PEUICHMs 3a1ad C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHHsI

Hcnonp3oBarh anredpanvyeckyro TEPMHHOJIOTMI0 M CHMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

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

BeinonHATe npeoOpazoBaHMs IEJIOTO0 BBIPAXKEHUS B MHOTOWIEH MPHUBEJCHUEM IOJ00HBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BBINOMHATE YMHOKEHNE OJHOWIEHA HA MHOTOWIEH U MHOIOWIEHAa HA MHOTOYJIEH, IPUMEHATH
(dhopMyIibl KBaZpaTta CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKeHHe MHOTOYJICHOB Ha MHOXKUTENN C MOMOILBIO BBIHECEHHS 32 CKOOKHU
001Iero MHOXKHTES, TPYIITUPOBKY ClIaraéMbIX, IPUMEHEHUS (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHnsaTh MpeoOpa3oBaHKsl MHOTOUICHOB JJIS PELICHUs Pa3IMYHbIX 3a]a4 U3 MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMH MOKa3aTeIsIMH JJIs MpeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nMHEVHBIE ypaBHEHHs C OJHOM IEPEMEHHOW, NPHUMEHsS IpaBuja Iepexoga OT
HCXOJHOI'O YPaBHEHUS K PaBHOCUIILHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METObI P PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpuMepsl Hap 4YMCell, SBISIOMUXCS PELICHUEM JIMHEHHOI0 ypaBHEHHS C JABYMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IIOCKOCTH I'padUK JUHEHHOTO YPaBHEHUS C JBYMs IEPEMEHHBIMU,
M0JIb3YACh TpauKOM, MPUBOAUTH MIPUMEPHI PEIICHUs YPaBHEHUS.

Pemarp cucreMbl [BYX JIMHEHHBIX YpPaBHEHMH C [BYyMS IE€PEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.

CocTaBnATh U pelaTh JMHEWHOE YpPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUI IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M MOJIYYEHHBIN pe3yibTar.

DyHKUMH
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N300pakaTh Ha KOOPIAMHATHON NPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAHMHATAM,
Jy4H, OTPE3KHU, MHTEPBabl, 3alIMChIBATH YUCIOBBIE IPOMEKYTKU Ha alredpanueckoM s3bIKe.

OTmeyaTh B KOOPIUHATHOM TUIOCKOCTH TOYKHU IO 33/1aHHBIM KOOPJIUHATAM, CTPOUTH TpapuKu
nuHerHbIX QyHkIui. CTpouth rpaduk GyHKIUU y = [X|.

OnwuceIBaTh ¢ TOMOIIBIO (PYHKIIUIT U3BECTHBIC 3aBUCUMOCTH MEXKIy BEJIWYHMHAMU: CKOPOCTD,
BpEMsl, PaCCTOSIHUE, 1IEHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM padoThI.

HaxoauTs 3HaueHne GyHKIMK 11O 3HAYCHUIO €€ apryMeHTa.

ITonnmaTps rpaduueckuii crnoco® MpencTaBIeHUs M aHanu3a HMH(GOpPMAlMM, HU3BJIEKaTh U
MHTEPIPETHPOBATHh HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoHny oOydenus B 8 kjacce oOyuarouuiics IOJNYyYUT CIEAYIOIIUME IPEIMETHBIE
pe3yJIbTaThl:

Yucia ¥ BBIYHCICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JAECWCTBUTEIBHBIX YMCET IS
CpaBHEHMsI, OKPYIJICHMS W BBIUMCIICHUM, H300pakaTh JAEHCTBUTEIbHBIC YHCIIA TOYKAMH Ha
KOOPIMHATHOMU IIPSIMOA.

[IpuMeHATh MOHATHE APUPMETUUYECKOIO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC KOPHH,
UCIOJIb3YS TIpU HEOOXOIUMOCTH KaJbKYJIATOP, BBINOJIHATH IpeoOpa3oBaHMsl BBIPaKEHUH,
COJIep KALINX KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucy OONMBIIMX M MaJIBIX YUCEI C TIOMOIIBIO AECATUYHBIX ApoOeii 1 cTeneHen
guciaa 10.

Auaredpanyeckne BbIpaKeHHs

[IpuMeHATH NOHATHE CTENEHH C LEJIbIM II0Ka3aTeseM, BBINOJIHATh IpeoOpa3oBaHus
BBIPAKEHUI, COIEPIKALLUX CTEIIEHU C LIEJIbIM [10Ka3aTEIIeM.

BBINONHATE TOXKECTBEHHBIE PE00Pa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE MpaBUII
NEeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMH ApoOsMu.

PackiaapiBaTh KBaApaTHbIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHUS BBIPAXKEHHUM A pelleHUs pa3IuyHbIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHus U HepaBeHCTBa

Pemiare nuHeliHbIe, KBaJApaTHbIE YpaBHEHUS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJISIIMECS K HUM,
CHCTEMBI JIBYX YPaBHEHHH C IBYMsI TIEPEMEHHBIMHU.

[TpoBouTH MpOCTEHIINE HMCCIEIOBAHUS YPABHEHUH W CHUCTEM YypaBHEHUH, B TOM 4YHCIE C
MIPUMEHEHUEM IpauuecKux NpeAcTaBlIeHUN (yCTaHABIMBAaTh, UMEET JHM YPaBHEHHE WM CHUCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuTh OT cI0BECHOH (HOPMYIUPOBKH 3a/1a4M K €€ anredpandeckoi MOJENN C TOMOUIbIO
COCTABJICHUS] ypaBHEHMS WM CUCTEMbl YypaBHEHMH, WHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YE€HHbIN pe3ynbTar.

[IpuMeHSATh CBOMCTBAa YHMCIOBBIX HEPAaBEHCTB JUIS CPABHEHUS, OLEHKH, pelaTh JHMHEWHBbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHON M UX CHUCTEMBI, JaBaTh rpa@UuecKyio WITIOCTPALUI0 MHOKECTBA
pELIeHNI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOYyHKIUHT

[ToHrMaTh ¥ KUCHONB30BATh (DYHKIIMOHAJIBHBIE TOHATHUS M SI3BIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaYeHHUsI), OINpenesaTh 3HaueHHWE (YHKIMHM IO 3HAUYEHUIO apryMeHTa, OIpeaessTh CBOWCTBa
¢byHkuuu no e€ rpaduky.

Crpouts rpaduKu 31€eMEeHTapHbIX PYHKINN BUA:

y =kix, y=x2, y =x3,y = x|, y = VX, ONHCHIBATb CBOHCTBA UHCIOBON (YHKIHH 1O €&
rpaduky.

K xoHny oOydenus B 9 kJjacce oOydaromuiics TMOJNYYUT CIEAYIOIIUE MpPEeIMETHBIE
pe3yNbTaThI:

Yuciia 1 BbIYUCICHUA
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CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BeimonHATe apudmernyeckue IEHCTBHS C PALMOHAIBHBIMM YHUCIAMH, COYETas YCTHBIE U
IIACbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHHs CTENEHEH C LEIbIMU IOKA3aTeIsIMHM U KOPHEH, BBIUUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrJATh NEHCTBUTENbHBIC YKCIIA, BBINOIHATh IPUKUAKY PE3yJIbTaTa BBIUACICHUM, OLEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPABHEHUs, YPaBHEHMs, CBOAALIUECS K HUM, IpOCTeHIIne
IpOOHO-paLlMOHAIbHBIE YPABHEHMS.

Pemarp cuctembl IBYX JIMHEHHBIX YPaBHEHMH C JBYMsI NE€PEMEHHBIMHM U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIETCS JIMHEUHBIM.

Pemrate TekcTOBBIEC 33a7aun aNreOpandeckuM CrocoOOM € MOMOIIBIO COCTABJICHUSI yPaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOANTH NpOCTEMIINE HCCIENOBAHUSA YPAaBHEHHM M CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IIPUMEHEHHEM TpaUuecKuX IMpeJCTaBIeHU (ycTaHaBIMBaTh, UMEET JM YpaBHEHUE WJIM CHUCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemiate nuHeiiHble HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, H300pakaTh pelleHUe HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHKE C IIOMOIIBIO CHUMBOJIOB.

Pemarp cucreMbl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOLIME KBAaIpAaTHOE
HEPAaBEHCTBO, M300pa)kaTb PELICHHE CHCTEMbl HEPABEHCTB HA YMCIOBOM MpPSIMOW, 3alMChIBaTh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA [P PELIEHUH Pa3IMYHBIX 3a/au.

DOyHKUNH

PacnioznaBaTh (yHKIMM W3Y4eHHBIX BUJOB. [loka3piBaTh cXeMaTHMUECKHU DPACIIOJIIOKEHHE Ha
KOOP/AMHATHOM IIIOCKOCTH IrpaukoB GyHKUMN Buna: y =kx, y =kx + b,y =k/x,y =ax2 +bx +c, y
=x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMII KOSQDHUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb M wu300paXxkaTb CXeMaTUYeCKM TIpaduKH KBaApaTUUYHBIX (YHKLIUH, OIUCHIBATh
CBOMCTBA KBaIpaTUUHBIX (PYHKIUHN N0 UX rpaduKam.

Pacrnio3HaBath KBajpaTHuHYI (DYHKIHMIO 1O (opMyle, IPUBOAUTh MPUMEPHl KBaJIPATUUYHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCCHH

Pacnio3naBaTh apu@MeTHUECKYI0 M TE€OMETPUYECKYIO MPOTPECCHM MpHU pPa3HBIX CcHocobax
3a/1aHusl.

BbINONMHATE BBIYMCIEHUS C HCIOJIB30BAHHEM (QOPMYJ N-r0 4YjieHa apu(pMETHUYEeCKOH u
rE€OMETPUUYECKOI MPOTPECCUM, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh 4ieHbl IOCIeI0BATEIbHOCTH TOUKAaMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YMCIIOBBIMM IOCJIEOBATEIBHOCTSAMH, B TOM YMCIE 3aJaud W3

peanbHOM  KM3HU (c HCIIOJIb30BAHMEM  KaJbKYJIATOPA, HU(GPOBBIX  TEXHOJOTHH).
12
[okyMeHT co3aaH B anekTpoHHow copme. Ne 21 ot 13.05.2024. NcnonHutens: WangynnuH P.B. B I/IEKTPOHHbBINA

CtpaHunua 12 u3 17. CTpanuua cosaara: 13.05.2024 14:30 =¥ TATAPCTAH



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/m | pasjenoB u TeM Kontposibnbie | [Tpakruueckne | (H$posbIe)
NporpaMmbI Beero paBoTHI paGoThI o0paszoBaTejbHbIe
pecypcsl
Yucna n
1 BBIYMCJICHHS. 25 1 Bbu6nuoreka [IOK
PanmonansHblie https://m.edsoo.ru/7f415b90
qrcia
) Anrebpanuecku 27 1 bubmmoteka [IOK
€ BBIPOKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubmuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 foa(glfll(’l;anl " 24 1 bubnnoreka IIOK
P ) https://m.edsoo.ru/7f415b90
DyHKIMU
5 [ToBTOpEeHue u 6 1 bubnnorexka HOK
000011IEHNE https://m.edsoo.ru/7{415b90
OBIIEE
KOJIMYECTBO
YACOB I1O 102 > 0
ITPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90

8 KVIACC

Ne | HaummeHoBaHHe KosimvecTBo yacoB DJIeKTPOHHbIE
n/ pa3esioB U TeM Beer K n (un¢posBbie)
n NMPorpamMmbl 0 OH;po.]ILHLI paKquec o0pa3oBaTejibHbIE
e padoThl KHe padoThl pecypebi
Yucna u bu6nuoreka [IOK
1 BBIUKCJICHUS. 15 https://m.edsoo.ru/7{417
KBanpaTHble KOpHH af8
Eﬁf{ﬁi;Hm bu6nuoreka [IOK
2 ) 7 https://m.edsoo.ru/7{417
CreneHs c 1eIbIM af%
[oKasarejieM —
;?rziiiyzzewne bu6nmoreka [IOK
3 P . 5 1 https://m.edsoo.ru/7{417
KBangpaTubiit afR
TPEXUICH -
ﬁirzgi ?{I/II;eCKHe bubnnoreka IIOK
4 P ' 15 1 https://m.edsoo.ru/7{417
Anrebpanueckas
af8
JIpo0b
Vpaser i BuGmotexa L1OK
5 P ’ 15 1 https://m.edsoo.ru/7{417
KBanpaTtHbie afR
ypaBHCHUS —
gpa:;eHHIiz; bubmmorexa [JOK
6 ChaBeHCTRa. 13 https://m.edsoo.ru/7f417
Cucremsl
. af8
ypaBHEHUU
YpaBHeHus u bubnmnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepaseHncrsa af8
P bubmmorexa [JOK
8 YHICLHH. 5 https://m.edsoo.ru/7{417
OCHOBHBIE TOHSITHUSI
af8
OyHKIHUH. bu6nuoreka [IOK
9 Yucioseie 9 https://m.edsoo.ru/7{417
GyHKIUM af8
ToBTODEHIE 1 bubmuorexa [JOK
10 P 6 1 https://m.edsoo.ru/7{417
00001IEeHne
af8
OBHIEE KOJIMYECTBO
YACOB I1O 102 5 0
[TPOIT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne HaumenoBanmue KoanuecTBo 4acoB DJIeKTPOHHbIE
n/m pa3neIoB U TEM Koutposibubl [[Ipakruueckne | (WH$poBbie)
HpOrpaMmsl Beero | padoThI padoThI o0pa3oBaTebHBIE
pecypchl
Yucna ¥ BRIUUCIICHHUS. bubnunoreka LIOK
1 JlelicTBUTEIIbHBIC 9 https://m.edsoo.ru/714
qucia 19d08
zsa;]f;:g; bubnunoreka LIOK
2 p i . 14 1 https://m.edsoo.ru/7f4
YpaBHEHUS C OJTHOU
. 19d08
NIEPEMEHHOM
YpaBHenus u bubnuorexa [JOK
3 HEPaBEHCTBA. 14 1 https://m.edsoo.ru/7f4
CucreMbl ypaBHEHUH 19d08
YpaBHeHus u bubnnorexa [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
HepaBeHctBa 19d08
bubmuoreka [{OK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
YcIoBbLe bubnuoreka [{OK
6 OCIEIOBATENLHOCTIL 15 1 https://m.edsoo.ru/7f4
A 19408
Mostoperie, BuGmorexa 110K
7 HeT H;IaTH ;1 - 18 1 https://m.edsoo.ru/7f4
cetevatisat 19d08
SHAHHH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Anre6pa, 7 knacc/ MaxkaperaeB FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»
» Anre6pa, 8 kiacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axuunonepnoe obmectBo «M3ngarensctBo «lIpocBemenner»
» Anre6pa, 9 kinacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

Matemaruka. Anreopa : 7—9-e kiacchl : 6a30BBIH YPOBEHb : METOIMYECKOE IMOCOOHUE K
M34 npenmetHoi muHuK yueOHUKOB 1o anredpe FO. H. Makapsruesa, H. I'. Munmiok, K.
. Hemkosa u ap./ — 2-e u3., ctep. — Mocksa : [IpocBemienue, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/lk
https://fg.resh.edu.ru
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Jluct cornacoBaHus k gokymeHTy Ne 21 ot 13.05.2024
Wuuumatop cornacoBanus: Wangynnud P.B. OupekTop
CornacoBaHue nHnyuupoBaHo: 13.05.2024 14:31

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Wanaynmmn P.B. 13.05.2024 - 14:32
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