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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa oOO0ecrneYrBaeT MU3Y4YEHUE JPYruxX JHUCLUUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOT'0, TaK M TyMaHUTApHOTO IIMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO JUIsl TIPOJOJKEHHUST O0pa3oBaHUST M B TIOBCEIHEBHON KU3HMU.
PazButne y oOydYarImMXcs HAYYHBIX NPEACTABICHUNW O MPOUCXOXKICHUU W
CYIIHOCTH anredpandeckux abcTpakiui, cocode OTpaKeHUs MaTeMaTHUYEeCKON
HAyKOM SIBJIGHUM M MPOIECCOB B MPHUPOJIC U OOIIECTBE, POJIU MATEMATUUECKOTO
MOJICIMPOBAHKMSI B HAy4YHOM TIO3HAHWUM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAaHUIO  HAYYHOTO  MHPOBO33PEHHUS M  KA4eCTB  MBIIUICHUS,
HEOOXOAUMBIX JIJIA aJanTallid B COBpEMEHHOM IudpoBoM ob1iecTBe. M3yuenue
anreOpbl obecrieyrBaeT pa3BUTHE YMEHMsI HaOJ0/1aTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO 00OCHOBBIBATH CBOM JICHCTBHUS M BBIBOJIBI, (POPMYITHPOBATH
yTBepxkAcHUsA. OcBOeHUE Kypca anreOpbl o0ecreurnBaeT pa3BUTHE JIOTHIECKOTO
MBIIIJICHUST OOYYaIOLIUXCs: OHU HCIONB3YIOT JIETyKTUBHBIE U HHAYKTHBHbBIC
paccyxaeHusi, o000IIeHre U KOHKPETU3alHio, abcTparupoBaHue U aHaJIOTHIO.
OOyuenue anrebOpe MpeArnojaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSTEIBHOU
JESTENBHOCTH OOYYaIOMIMXCA, MOITOMY CaMOCTOSITEIbHOE pEIIeHHe 3aaad
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0yUEeHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «Ainredpa» sk OCHOBHOTO
oOmero  oOpa3oBaHHs OCHOBHOE MECTO  3aHMMAIOT  COJEpXKaTeIbHO-
METOIUYeCKue JMHUU: «Yucna ©W  BbIUMCIEHUS», «Anrebpanyeckue
BBIPAKEHUS», «YPABHEHUS W HepaBeHCTBa», «DyHkuum». Kaxnas w3z 3Tux
CoJlepKaTeIbHO-METOIMYECKUX JTMHUM pa3BUBACTCA HA MPOTSKEHUU TPEX JIET
M3Yy4YeHHS Kypca, B3aUMOJICHCTBYs C APYTHMH €0 JUHUSAMU. B Xone nzyueHus
y4e0HOTO Kypca OOy4YalomuMCs TPUXOJUTCA JIOTHYECKH  PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M C 3TUM B Mporpammy
yaeOHOTO Kypca «Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHUYeCKOro oOpa3oBaHUs
U CIOCOOCTBYIOIINE OBJAJCHUIO OOYYarONIMMUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTthudeckoro s3bika. ConaepkaTelbHOW W CTPYKTYPHOU OCOOEHHOCTHIO
yae0HOTO Kypca « Anredpay SBISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «Yncna W BBIYUCICHUS» CIY)KHUT OCHOBOW JIJISt
JATBHEHUINIET0 U3yUYeHUsI MAaTEMAaTHKH, CTIOCOOCTBYET PAa3BUTHIO Y 00 yUAFOIIHXCS
JIOTUYECKOTO MBIUICHUS, (OPMUPOBAHHUIO YMEHHS TIOJIb30BATHCS aJITOPUTMAMH,



a TaKKe MPUOOPETECHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIs
MOBCEAHEBHOM >XU3HU. Pa3BuUTHE MOHATHUSA O 4YHUCIE HA YPOBHE OCHOBHOI'O
oOmero oOpa3oBaHHs CBS3aHO C pALMOHAIBHBIMA UM HMPPALMOHAIBHBIMU
qyucliaMd, (OPMUPOBAHMEM TPEJACTABICHUNA O JACHCTBUTEIIBHOM YHCIE.
3aBepilieHUe OCBOEHUS YHUCJIOBOW JIMHUM OTHECEHO K CpeJHEMYy oOuemMy
00pa3oBaHUIO.

Conepxanue JByX anreOpandyecKux JUHUA — «AjreOpanyeckue
BBIpaXKEHUS» U «YPaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4aromuxcs MaTeMaTH4ecKoro anmnapara, He00X0AUMOro JJis peleHus 3a1a4
MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aaad. Ha
yYpOBHE OCHOBHOTO OOmIEro 00pa3oBaHMsl y4eOHBIM Marepuan TpyHnnupyercs
BOKPYT' pallMOHAJIbHBIX BbIpaXkeHUU. Anrebpa JAEeMOHCTPUPYET 3HAUYCHUE
MaTeMaTHKH KakK sI3bIKa JJIsl TOCTPOEHUS MaTEMaTHUUYECKUX MOJCNICH, OmrcaHus
IPOLIECCOB U SIBJICHUI peanbHOro mupa. B 3agaum oOydyeHus anredpe BXOIAT
TaK)Ke JlajJbHelIIee pa3BUTUE aJTOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOJMMOTO, B
YaCTHOCTH, JJI1 OCBOEHHS Kypca HWH()OPMATHKW, U OBJIAJICHUE HaBBIKAMU
NeNyKTUBHBIX  paccyxknenuit.  [IpeoOpa3zoBanne  cHUMBOJBHBIX  (hopMm
CIIOCOOCTBYET Pa3BUTHIO BOOOpAXEHHUsS, CIOCOOHOCTEM K MaTeMaTHUYEeCKOMY
TBOPYECTBY.

Copnepxxanvne  (QyHKIMOHAIBHO-TpaQUUYECKOM  JIMHUM  HAIEJIeHO Ha
NoJiyueHue OOy4arolMMUCS 3HAHUKW O  (QYHKIUSAX KAk  BaKHeHIen
MaTEMaTUYECKOM MOJEeNu [JIsi ONHUCAaHUS W HCCIAEAOBAHMS Pa3HOOOpPa3HBIX
IPOIIECCOB M SBJICHWW B TMpupoae © oOmiecTtBe. M3yueHuwe wmatepuaia
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS YMEHUS HCIOJb30BaTh pa3IUYHbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKAa MAaTEMAaTHUKHU — CIIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckre, BHOCUT BKJIaaA B (GOpPMHUpPOBAHUE TMPEACTABICHUI O poiu
MaTE€MAaTHK{ B Pa3BUTUM [IUBUIIN3ALUU U KYJIBTYPHI.

CornacHo ydyeOHOMY IIaHy B 7-9 Kiaccax H3ydaeTcsi y4eOHBIM Kypc
«Anrebpay, KOTOPBIA BKIIOYAET CICAYIONINE OCHOBHBIC Pa3/elibl CONECPIKAHMUS:
«Yucrna ¥ BBUUCICHUA», «ANTeOpanuecKue BBIPAKCHUS», «YPaBHEHUS U
HEpPaBEHCTBa», «DYHKIUN.

Ha wm3yuenue ywebHOrOo Kypca «Anredpa» ortBoautcs 306 yacoB: B 7
kiacce — 102 vaca (3 yaca B Hegento), B 8 kinacce — 102 vaca (3 yaca B Hezento),
B 9 kiacce — 102 yaca (3 yaca B HEZENIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO] OT OJHON (HOPMBI 3aMKUCH
npoOeit k apyrou. I[loHsiTHE palnMOHAIBHOIO 4YHCJA, 3alKiCh, CpPaBHEHUE,
yIOPSIOYMBAHUE pAlMOHANBHBIX 4ucell. ApudMeTnueckue JAEHUCTBUS C
palMoOHANBLHBIMU YUCIaMU. Pellienue 3aa4 u3 peajsbHOl NPaKTUKWA Ha YacTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpejelieHre, npeoOpa3oBaHue
BBIPDOKCHUH Ha OCHOBE ONPEACIICHHS, 3alKucCh OONBIIUX uKcen. [IporeHTsl,
3aMuCh MPOLIEHTOB B BUJE APOOM U ApOOU B BHJE MPOIEHTOB. TpU OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpuMmeHeHnEe NPU3HAKOB JIEIMMOCTH, PAa3JIO)KCHUE HA MHOXUTEIN
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTHM, B TOM 4YHCIe TMpsMas W oOparTHas
IPOMOPIMOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUS C  MEPEMEHHOM.
JlonycTrMmble 3HAYEHHs] TEepeMEHHbIX. [IpencraBieHHe 3aBUCUMOCTH MEXIY
BeJIMYMHAMH B Buae Gopmyinbl. Beruucienus no ¢opmynam. [IpeoOpaszoBanue
OYKBEHHBIX BBIPOKCHMM, TOXKJIECTBEHHO pAaBHBIC BBIPAKECHHs, IpaBHUIIa
npeoOpa3oBaHusi CyMM W TPOW3BEICHUM, TMpaBUiia PACKPHITHUS CKOOOK U
IPUBEICHUSI TIOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM I1OKA3aTEJIEM.

OnHowrieHnsl W MHorowieHel. CreneHb MHorowieHa. (CroKeHHe,
BBIUNTAHUE, YMHOKEHUE MHOTOWICHOB. POpMYIIbI COKPAIIEHHOTO YMHOKCHUS
KBaJgpaT CyMMbl M KBajapar pa3zHocTu. @Dopmyna pa3HOCTH KBaJIpaToB.
PaznoxeHne MHOrO4wIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHMs, MpaBuja MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIO KOPHEN JIMHEHHOIO
YpaBHEHHUSI, PpEIICHHE JIMHEHHBIX ypaBHEHHU. CoOCTaBl€HUE YpaBHEHHUI IO
YCJIOBHIO 3a7auu. Pemenrne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO YPABHEHUH.

JluneliHoe ypaBHEHUE C ABYMsI NepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YpPaBHEHUW C JBYMs II€peMEHHbIMH. PemieHune cucrem



ypaBHEHUI crnocoOoM MOACTaHOBKU. IIpumepbl perieHus TEKCTOBBIX 3aiay C
IIOMOILBI0 CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunata Touknm Ha mnpsamoil. YwuciioBble NpoMEKYyTKH. PaccTtosHue
MEXAY ABYMS TOYKaAMU KOOPIUHATHOU IPSIMOM.

[IpsimoyroisibHas cuctema KoopauHat, ocu OX u Oy. AOGcuucca u opArHaTa
TOYKM Ha KOOpPAMHATHOW IIOCKOCTU. [Ipumepsl rpaduKkoB, 3aJaHHBIX
dopmynamu. Ytenue rpadukoB peanbHbIX 3aBUcUMoOcTel. [loHsATHE (YyHKUIUU.
I'padpux ¢ynkuuu. CsoiictBa ¢yHkuuid. Jluneitnas ¢Gynkuus, e€ rpaduk.
I'padux pynkiuu y = |X|. ['paduueckoe penieHHe JTMHEHHBIX YPAaBHCHHHA W
CHUCTEM JIMHEUHBIX YPaBHECHUM.

8 KUIACC

Yucia v BbIYUCICHUS

KBagpatueiii kopenb u3 uucna. lloHarue 00 wuppanMoOHATIBLHOM YHUCIE.
JlecsiTuunbie MPUOIMKCHUS UppalMOHAIBHBIX YyuCell. CaoiicTBa
apupMETHUYECKUX KBAJpaTHBIX KOPHEW M WX NMPHUMEHEHHE K MPeoOpa3OBaHHIO
YUCJIOBBIX BBIPAKEHUN U BBIUUCICHUSIM. JIeICTBUTENbHBIC YUCTIA.

Crenenp c nenbiM mokaszateneM U e€ cBoiicTBa. CraHmapTHasl 3aIuCh
qucia.

AuireOpanyeckue BbIPpasKeHU

KBagpaTHblii TpEéxdusieH, pa3noKeHUE KBAJPATHOTO TpEXUWiIeHa Ha
MHOHUTEIH.

Anrebpanueckass apoO6b. OCHOBHOE CBOMCTBO anreOpanveckoi apoowu.
CrnoxxeHue, BBIUMTAHWE, YMHOXXCHHE, JCJIICHHE aireOpanueckux JpoOeH.
PanronanbHbie BEIpXKEHUS M KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHuwe, QopMylna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHEHHH, CBOJAIIMXCS K JIMHEWHBIM U
KBajgpaTHeIM. [IpocTeiimme n1poOHO-paOHaNbHbIE YPaBHEHHS.

I'paduueckass uHTEpHpeTanus ypaBHEHUH C JABYMsl TEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YPAaBHEHHU C JAByMs IepeMeHHbIMU. [Ipumepsl pemreHus
CHCTEM HEJINHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

UucnoBble HeEpaBeHCTBA M HX CBOWcTBAa. HepaBeHCTBO ¢ OgHOM
MIEpEMEHHONW. PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOU
nepeMeHHONW. CHCTEMBI TMHEWUHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

DyHKIUN



[lonstne @ynxuuu. OOIaCTh ONpEAENeHHs] U MHOXECTBO 3HAYEHUU
¢ynxuuu. CriocoObl 3aaHus (PYHKLIMMA.

I'padux pynxnuu. Yrenue coiictB pyHkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKLIHHA, OTPa)KaIOLIUX peaJbHbIE MPOLECCHI.

OYHKIMK, OMHUCHIBAIOUIME MPSAMYI0 M OOpaTHYIO MNPONOPLUUOHAIbHbBIE
3aucuMocTH, uX rpadukn. ®Oyskmmum y = X2, y = x3, y = VX, y=[x|.
['padrueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHU.

9 KJIACC

Yucaa v BbIYMCICHUS

PammonanbHble  yucna, UppalMOHANIbHBIE  YHUCIA, KOHEUYHbIE U
OCCKOHEUHBbIE JIECATUYHBbIE JpoOu. MHOXKECTBO JEHUCTBUTENBHBIX YHCEII,
NEUCTBUTENIbHBIC YHCIIa KaK OECKOHEYHBbIE JecATUYHBIE ApoOu. B3aumuo
OJIHO3HAYHOE COOTBETCTBHUE MEXAY MHOKECTBOM JICHCTBUTEIBHBIX YHUCENT U
KOOPAMHATHOMN IIPSMOM.

CpaBHeHHE JEUCTBUTEIBHBIX YHCEN, apudMETHYECKUE JICUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKPY’KAIOIIET0 MHUPA, IJIUTEIBHOCTH IPOIECCOB B
OKPY’KaroIIeEM MHpE.

[MpubnuxénHoe  3HAYEHUE  BEIUYHUHBI, TOYHOCTH  MPHUOIMIKEHUS.
Oxkpyruienne uncen. [I[pukuaka v OLEHKa Pe3yIbTaTOB BHIUYNCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe  ypaBHeHue. PemieHune  ypaBHEHMH, CBOASIIMXCS K
KBaJIpaTHbIM. bukBajpatHoe ypaBHeHUE. [Ipumepbl pelieHus ypaBHEHUMN
TPEThEU U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEH.

Pemennie npoOHO-paImoHAIBHBIX YpaBHEHUN. PerieHne TEeKCTOBBIX 3ajad
anredpandyeckuM METOIOM.

VYpaBHeHUE ¢ IByMsi IEpeMEHHBIMU U ero Tpaduk. Pemenne cucrtem aByx
JIMHEMHBIX YPaBHECHHH C JByMs I[EpEeMEHHBbIMU. PemieHue cucrteM JByxX
YpPaBHEHUW, OJHO W3 KOTOPBIX JIMHEMHOE, a JAPYroe€ — BTOPOU CTEIEHHU.
['padraeckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NEpeMEHHON. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'paduueckass uHTEpHpeTalusi HEPaBEHCTB M CHCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMMU.



DyHKUUH

KBagpartununas ¢ynkuus, e€ rpadux u cBoiictBa. [lapaGona, koopauHaTHI
BEPIIMHBI apadoiIbl, 0Cb CAMMETPHUH MapaboJIbI.

I'padukn Gpynxumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x|  ux
CBOMCTBA.

YucJi0BbIC OCTAECA0BATEIbHOCTH M MPOrPecCuH

[lonsiTHE YMCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIBHOCTH
peEKyppeHTHOI popMynoi u hopmysoit N-ro wieHa.

Apudmernyeckas U reomerpuueckas nporpeccur. Gopmynbl N-ro 4ieHa
apu(pMETHUYECKON U TE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N3o6paxkenne 4ieHOB apu(METUYECKOW M T€OMETPUYECKOM Mporpeccui
TOYKaMHU Ha KOOPJAUHATHOM IUIOCKOCTH. JINHEMHBIN U DKCIIOHEHIIUAIBHBIA POCT.
CioHbIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4yeOHOro Kypca
«Anrebpa» XapaKTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K TMPOLNUIOMY M HACTOSIIEMY POCCUKCKON
MAaTEMaTUKH, LIEHHOCTHBIM OTHOUIEHWEM K JOCTHXKEHHUSIM POCCUHCKHUX
MAaTE€MATHUKOB U POCCUMCKON MaTEMaTHYECKOMN IIKOJBbI, K UCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW TpakJlaHWHA U peanu3aluu
€ro mpaB, MPEACTABICHUEM O MAaTEMaTUYECKHUX OCHOBaX (DYHKIIMOHHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJICHMH, TMPOLENYyp T'PakKJAHCKOro  00IIecTBa
(manpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO STUYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIKEHHUH HayKH,
OCO3HAHHWEM BaXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTHUBHOE Y4YacTHE B PELUICHUHM MPAKTUYECKHX 3anad
MAaTE€MAaTHUYECKON HAIMpPaBIECHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHUs Ha MPOTSKEHUM BCEH >KU3HU ISl YCIEITHON MpodheCcCHOHAIbHON
JESTENHbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHHEM HHAMBHUAYAJIBHOM TPACKTOPUH OOpa3oBaHUS W HKU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PELIEHHUM, pacCyX JCHUH, YMEHHUIO BUICTbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI
U o0ImIecTBa, TOHMMAaHUEM MAaTEMaTHYEeCKOW HAyKH Kak C(epbl UelIOBEYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTHU I PA3BUTHUS LIUBUIN3ALINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKHM M MaTeMaTU4YeCKOHM KyJIbTYypoll Kak



CPEICTBOM  MO3HAHHUS  MHUpPA, OBJIAJACHHEM  NPOCTEHIIMMH  HaBbIKAMHU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUUYECKUE 3HAHMUSI B HMHTEpPEcax CBOETO
3I0POBBSI, BEACHUS 370pOBOro o0pa3a JKU3HU (3I0pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHIATHUA U OTAbIXa, peryispHas ¢usnueckas
aKTUBHOCTB), C(hOPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro 4eiaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha MPUMEHEHHWE MATEeMaTUYECKUX 3HAHUU JUIsl pelieHus
3a/1ay B 00JJACTH COXPAHHOCTH OKPY>KaIoILEel Cpelibl, IUIAHUPOBAHUS TTOCTYIIKOB
M OLIEHKH MX BO3MOXHBIX MOCIJIECTBUN ISl OKPY>KAIOIIEH Cpeibl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) amanTanus K M3MEHSAIOIIUMCS YCIOBUSIM COIMAIbHON M MPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUAX HEONMPEAENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO NeSITeNbHOCTh, B TOM
quclie yYMEHHE YYHUTBhCS Yy JIPYyTUX JIoAei, Npuodperarb B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHIIMU U3 ONBITA JIPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHWU HOBBIX 3HAHHWM, B TOM YHCIE
dbopMynHpoBaTh HIIEU, MOHATHS, THIOTE3bl 00 OOBEKTaX U SABJICHUSIX, B TOM
YlClie PaHEee HEW3BECTHBIX, OCO3HABATh JACPUIUTHI COOCTBEHHBIX 3HAHHUHN U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUiO, BOCIHPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEeMbIe PEIICHUs U JEUCTBHs, (OPMYIHPOBATH U OLIEHUBATH PHUCKU U
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

* BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHITHI, OTHOIICHUH MEXIY MOHATUAMH, (HOpMyIHpOBaTh
OomnpeNeNieHus] TMOHSTHH, YCTaHABIMBATH CYIIECTBEHHBI MpPHU3HAK
KJ1accuuKaluu, OCHOBaHUS I 00O0OIIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



e BOCIIpUHUMATh, (QOpMyIHpOoBaTH H MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, CIWHUYHBIC, YaCTHHIC W OOIIHeE,
YCIIOBHBIE;

*BBISBIIATH ~ MaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
npoTuBopeunss B (akTaxX, JaHHBIX, HAOMIOACHUSAX WM YTBEPKICHUSAX,
npenjaratb ~ KpUTEpUW  JUIS  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e ICTIATh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX MU
WHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIHCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSIMBIE U OT
NPOTHBHOTO), MPOBOAUTH CAMOCTOSITEIIEHO HECIIOXKHBIE TOKA3aTEIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTpAWBATh APTYMEHTAIIMIO, MPUBOIUTH
NpUMEpbl W KOHTPIPUMEPBI,  OOOCHOBBIBATH  COOCTBCHHBIC
paccyXIeHus;

e BBIOUPATHh CIOCOO pelieHus y4yeOHOW 3anauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOOJEC MOAXOAAIIMH ¢ y4ETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTCPHEB).

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

* CIIOJIH30BATh BOIIPOCHI KaK MCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (HUKCUPYIOIIKME MPOTHBOpEUUE, MpodiieMy,
CaMOCTOSATETILHO YCTaHaBJIMBAaTh HCKOMOE M JaHHOE, (OPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;

¢ [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIECHHOMY IUJIaHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJNIBIIOE  HCCIEJOBAaHUE IO  YCTAaHOBJICHHIO
0COOEHHOCTEHl MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COO00M;

e CAMOCTOATENIBHO (hOPMYIUPOBATH 00OOIIIEHHUS M BBIBOJIBI IO PE3yIbTaTaM
IPOBEIEHHOTO HAOIOCHUS, UCCIIEOBAHMS, OIIEHUBATH TOCTOBEPHOCTh
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHHU;

e IPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

* BBISIBIIATh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAIUHU, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOMPATh, AHATU3UPOBATH, CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;



e BBIOMpPATh (QOpMYy MNpeACTaBICHUS HHPOPMALMH U WIUIFOCTPUPOBATH
pellaemMble 3aJaud CXeMaMu, AuarpaMMaMH, MHOM Tpadukoil u ux
KOMOMHAIIUSIMU;

e OLICHUBATh HAAEKHOCTh HH(POPMAIUU MO KPUTEPHUAM, MPEI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuUKaTHBHBIE yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

e BOCIIpUHUMATh U (POPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C
YCJIOBUSIMU U 1EJISAMHU OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTb
CBOI0O TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUs TI0 XOJAY pelIeHus 3aJadyd, KOMMEHTHUPOBATh IMOTYyYEHHbBIN
pe3ynbTaT;

eB X0/I€ OOCYXJEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCY>KIaeMOM
TEMBbI, TPOOJIEMBI, pPelIacMoi 3a7jauu, BbICKAa3bIBaTh WU, HAIICJIICHHBIC
Ha TIOMCK PEIICHHS, COMOCTABJISATH CBOU CYXICHUSI C CYXKICHHUSIMU
JIPYTUX YYaCTHUKOB JaHaJiora, OOHapy>XMBaTh pasziuuue U CXOJCTBO
NO3UIMH, B KOPPEKTHOW (opMe (popMynupoBaTh pa3HOTrIacusi, CBOU
BO3PAYKEHUSI;

e [IPEJICTABIIATh  pPE3yJbTaThl  pELIEHHUs  3aJayd,  JKCIIEPUMEHTA,
UCCJIEIOBaHUA, TMPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUJICHUSI C Y4€TOM 3aJad [MpEe3eHTallMd MW OCOOEHHOCTEH
ayJIUTOPUH;

e[IOHMMAaTh ¥  MCIOJIB30BaTh  NPEUMYIIECTBA  KOMAaHAHOM  H
UHAVBUAYaTbHON paOOThl MPH PEHICHUH Y4eOHBIX MaTEMaTUYECKUX
3a1ay;

e IPUHUMATH LI€JIb COBMECTHOU JEATEIbHOCTH, IJIaHUPOBATh OPraHU3AIUIO
COBMECTHOM paboOThl, pacmnpenensaTh BHUAB paboOT, JAOroBapuBATHCH,
oOcyXxmaTh Mpolecc W pe3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBbKUX JIOJICH;

e y4acTBOBATh B TPYNNOBBIX ¢opmax paboTel (0OCyxIeHus, oOMeH
MHEHHSIMU, MO3TOBBIE€ IITYpPMbl U JIPYTHE), BBIIOJHATH CBOK 4YacThb
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJICHAMHU
KOMaH/Ibl, OLIEHWBATh KAue€CTBO CBOEr0 BKJIAaJa B OOIIMI MPOIYKT IO
KpUTEpUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

e CAMOCTOSTENIBHO COCTABJIATH MJIaH, AITOPUTM pEUICHUs 3a1aud (WJId ero

4acTh), BEIOMPATh CIMOCOO pPEeIICHUsS ¢ YIYETOM HMMEIOIIUXCA PECYPCOB U



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBO MH(POPMALIHH.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

eBJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJS TIpolecca M
pe3yJibTaTa pelUIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e IPEABUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU
3a7]a4yi, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU MOCTABICHHOW LIENIH
U YCJIOBHUSM, OOBSICHATH MPUUYUHBI JOCTHIKEHUS WU HEIOCTHKCHUS
1[eJTU, HAaXOIUTh OITUOKY, JaBaTh OIEHKY TPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 7 kJjacce OOyYarOIIMICS TOIMYYUT CIETYIOIIUE
IPEMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

BrimonHaTh, coyeTas yCTHbIE U MUCHhMEHHBIE TPUEMBI, aprUPMETHYECKUE
NENUCTBHS C PALMOHAIIBHBIMHU YHCIIAMM.

HaxonuTe 3HaueHHs] YMCIOBBIX BBIPAKEHHM, MPUMEHATHh Pa3HOOOpa3HbIE
CIOCOOBI U MMPUEMBI BBIYUCIICHUS 3HAYECHUN JPOOHBIX BBIPAXKEHUHN, COIEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[Tepexonuth OT 0HOM (POPMBI 3aIMMCH YUCET K IPYyrou (MmpeoOdpa3oBhIBAThH
JNECATUYHYIO JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBH).

CpaBHUBATh U YIOPSAJOUYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyrasaTh yucia.

BbINONHAT TPUKHUIKY W OLEHKY pe3yJibTaTa BBIYUCICHUN, OLEHKY
3HAYEHUM YHUCIOBBIX BBIPAKCHUM. BBINONHATH HEUCTBUS CO CTENEHSIMU C
HaTypaJIbHbIMU TTOKA3aTEISIMH.

[IpuMeHsAT, TpPU3HAKA  JETUMOCTH, PA3J0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHbIE C OTHOLIEHHEM
BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEHICHUs 3a7a4 C YUETOM OFPaAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI



Hcnonw3oBaTh anredbpanyeckyo TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipolecce OCBOCHMs Y4eOHOIo MaTtepuaia.

HaxonuTte 3HaueHUs OYKBEHHBIX BBIPAKCHUHN TMPHU 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BoinonusaTe npeoOpa3oBaHus  IEJOTO  BBIpAKEHUS B MHOTOWICH
MIPUBEJICHHEM TTOJI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BbINonHAT YMHOXEHHUE OJHOWICHA HAa MHOTOWIEH M MHOTOWICHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTta pa3HOCTH.

OcylecTBIsATh pa3ioKEHUE MHOTOWICHOB HAa MHOXKHUTENIU C TOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKH CllaraeMbix,
npuMeHeHus (OPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensaTs mpeoOpa3oBaHUs MHOTOUYJIECHOB [IJIsi PEIICHUS Pa3TUYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJIMETOB, U3 PeaIbHON MTPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYpPaJbHBIMHU TOKA3aTEISIMU ISl
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeliHbIe ypaBHEHHS ¢ OJIHOM MEPEMEHHOM, MPUMEHSsS MpaBuiIa
nmepexojia OT MCXOJHOIO0 YpaBHEHMS K pPaBHOCWIBHOMY emy. lIpoBepsTs,
ABJIETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTs rpaduueckre METOBI MPU PEIICHUU JTUHEHHBIX YpaBHEHUH U
UX CHCTEM.

[lonOupaTe mpuMepsl Map YMUCEN, SBISIONIUXCS pEHIeHHUEM JIMHEWHOTO
YPaBHEHHSI C IByMs IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJIb3YSICh TpadUKOM, MPUBOAHUTH MPUMEPHI PEIICHHUS
YpaBHEHHSI.

Pemate cuctemspl IBYX TUHEHWHBIX YpaBHEHHU C IByMs NEPEeMEHHBIMH, B
TOM 4HCJe TpadhUIECKU.

CocTaBisaTe W pemiaTh JUHEWHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX
YpaBHEHUI IO YCJIOBHIO 3a/Ja4d, HHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayyl TIOJTyYeHHBIN pPe3yIbTar.

DyHKIUA

N300paxkath HAa KOOPAWHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpAMHATAaM, Jy4d, OTPE3KH, WHTEPBAJbBI, 3aMUCHIBATH UYHCIOBBIC
MPOMEKYTKH Ha aNreOpandeckoM si3bIKe.

OtmedaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH T10 33JIaHHBIM KOOPJIMHATAM,
cTpouth rpaduku TuHeUHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.



OnuchiBaTh C TOMOIIBIO (DYHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSIHHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BpEMSI, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnocod mpeaAcTaBiICHUS U aHaIu3a uH(opMaiuu,
U3BJICKaTh W MHTEPNPETUPOBATH HHPOpMAIUI0O U3 TPaPuUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xonimy oOydenuss B 8 kJjacce OOydYarONIMICS MOMYYUT CIETYIOITUE
PEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

Hcnonb3oBaTh HavallbHbIE MPEACTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX
yucea i1 CpPaBHEHMs, OKpPYIVICHHS W BBIUMCICHHM, H300pa)kathb
JNEUCTBUTEINIbHBIE YMCJIAa TOYKAMHU Ha KOOPJAMHATHOU MPSIMOM.

[IpuMeHsTh MOHATHE apU(PMETHYECKOrO KBaJIpPaTHOTO KOPHS, HAXOJHUTh
KBaIpaTHBIC KOPHH, UCIIOJIB3YS NMPU HEOOXOJAUMOCTH KaJbKYJISATOP, BHITIOJHATH
npeoOpa3oBaHusl BBIPAKECHUH, COACPKAIMX KBaJpaTHbIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaThk 3anucu OOJBIINX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AsireOpanyeckue BbIpasKeHUS

[IpuMeHATP TOHSATHE CTENEHH C IEJNbIM I[I0KA3aTEJIEM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeeM.

BhINONHATH TOXKIECTBEHHBIE MPE0OPa30BaHUS PAIMOHAIBHBIX BhIPAKEHUN
Ha OCHOBE TpaBWJI ICUCTBHUI Ha/Jl MHOTOWICHAMH U alreOpandecKuMu IPoOsMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTh peoOpa3oBaHusl BRIPAKEHUN I PEIICHHS Pa3IMYHBIX 33724
U3 MaTEMAaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiath nuHeiiHble, KBaJlpaTHBIE YPABHEHUS U PAlMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOIUTE IPOCTEUIIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHUCJE C MPUMEHEHHWEM rpadUdecKux MpeACTaBICHUN (yCTaHABIUBATH,
MMEET JIM YPAaBHEHHWE WJIM CHCTEMA YPAaBHECHUM PELICHMS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

[lepexoauTh OT cioBecHOU (OPMYIMPOBKHU 3a7auu K €€ anredpanmdecKon
MOJIEJIA C TIOMOIIBIO COCTABJICHHMS YPAaBHECHUS WJIM CUCTEMbl YPaBHEHU,
WHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJYYEHHBIN
pe3yJibTar.



[IpuMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB MJII CPaBHEHUS, OICHKH,
peliaTh JUHENHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpaUyecKyl0 WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUNW HEPAaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DyHKUUH

[ToHuMaTh 1 UCMIONIB30BATh (PYHKIIMOHAIBHBIC MTOHATUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE O0003HAUYCHMS), ONpPEEsaTh 3HaUCHHE (PYHKIHMH 1O 3HAUYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIIMNA BUAA:

y = kix, y = X2, y = x3,y = x|, y = VX, OmHCBIBaTh CBOWCTBA YHCIOBO
dbyHkuu no e€ rpaduxy.

K xoniy oOydenuss B 9 kJjacce OOydYarOIIMICS TOJMYYUT CIETYIOIIUE
IPEMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHATIBLHbBIC U HPPAIlMOHAIBHBIC YHCIIA.

Breinonusate apudmerndeckue MIEUCTBUS C PAIMOHAIBHBIMU YHCIIAMH,
coderass YCTHbIE M TMHCHMCHHBIC TMPUEMBI, BBIMOJHATh BBIYUCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HayeHWs CTENEHEW C MLeNbIMH [OKAa3aTeNsIMH W KOPHE,
BBIYHCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh JEHCTBUTENBHBIE YHCIIA, BBINOJIHATH INPUKUAKY pE3yJbTara
BBIYHCIICHUH, OLIEHKY YUCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUs U HEPABEHCTBA

Pewmiath nuHeiiHbIE U KBaipaTHbIE YPABHEHUS, YPABHEHUS, CBOMSIIHECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemartes cucteMbl IBYX JMHEHMHBIX YPAaBHECHUW C JBYMSI EPEMEHHBIMU U
CUCTEMBbl JBYX YpPaBHEHUH, B KOTOPbIX OJIHO YypaBHEHHUE HE SBISETCA
JIMHEWHBIM.

Pemate TekcTOBBIE 3amauM anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJEHUS ypaBHEHUS WJIM CHUCTEMbl JBYX YpPaBHEHUH C JByMs
MIEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCJIE C MPUMEHEHHWEM rpadUyecKuX MpeCTaBICHHUI (yCTaHABINBATH,
MMEET JI1 YpaBHEHHE WJIM CHUCTEMa YpPaBHEHUH pEIIeHUs, €Cld HMEET, TO
CKOJIbKO, U TpoYee).

Pemiate nuHeiiHble HEpaBEHCTBA, KBaJ[paTHHIE HEPABEHCTBA, M300paKaTh
pelIeHrne HEPaBEHCTB Ha YHUCIOBOW MPSIMOM, 3aMUCHIBATh PEIICHUE C MOMOUIbIO
CHMBOJIOB.



Pematre cucrembl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MNPSMOM, 3alUChIBAaTh PELIEHUE C IOMOIIBIO
CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a1a4.

DyHKUUH

Pacno3naBath (GyHKIMU W3y4yeHHBIX BUJIOB. [lOKa3bIBaTh CXEMaTHYECKU

pacrosoXKeHne Ha KOOPAMHATHOM MIIOCKOCTH IpadukoB GyHKIUH Buga: Y = KX,
y=kx+b,y=kix,y=ax2 + bx +c,y=x3,y=1x, y = |x|, B 3aBucuMocTH 0T
3HaYCHHUH KO3 (OUIIMEHTOB, ONTUCHIBATH CBOMCTBA ()YHKIIHIA.

Ctpoutb u n3o0paxarh CXeMaTHUECKU IpadUKi KBAJAPATUYHBIX (PYHKIUH,
ONMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

PacnoznaBath KkBagpatuuHyro (QYyHKIUIO 10 ¢dopMmyne, TPHUBOIUTH
IpUMEPHI KBaJIpaTUYHBIX PYHKIIUN U3 peabHON KU3HU, PUIUKHU, T€OMETPHUH.

YucaoBbie M0CJI€10BATEIHLHOCTH W MPOTrPeccun

PacnoznaBaTh apuMeTHUECKyI0 W TE€OMETPHUYECKYIO MPOTPECCUU TpHU
pa3HbIX cioco0ax 3a1aHusl.

BbINONHATE BBIYMCIEHMST C HCIOJIb30BaHMEM (GOpMyl N-TO 4JeHa
apu(MeTndecKol U TeOMETPUUYECKON MTPOrpecCcuid, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WieHbl MOCJIEI0BATEIBHOCTH TOYKAMU HAa KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YMCJIOBBIMHU IOCJIEI0BATEILHOCTAMHU, B TOM
yuciae 3aJayd W3 peaJbHOM JKM3HM (C HCIIOJIb30BaHHWEM KalbKYJSATOpa,
U (DPOBBIX TEXHOJOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnubie | IIpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIreOpANHECKHIC BLPAKCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHIS H HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopauarst u rpadukit. Pymkui 24 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 15
uca v Beraucienus. Kpajparaeie KOpHU httos://m.edsoo.ru/7fA17af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUsL. 5 1 bubnuoreka [JOK
KBagpartuslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BhIpaKEHUSI. 15 1 bubnuoreka [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHust 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 O .0 5
YHIIHA, LICHOBHBIC HOMITHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBbIC GyHKIHH https://m.edsoo.ru/7f417af8
10 IToBTOpenue u o6oOIIeHNE 6 1 Bubmmorexa LIOK

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

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHS C 14 1 bubnuorexa [JOK
OJIHOW ITIEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUH https://m.edso0.ru/7f419d08
BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB I1O 102 6 0

I[TPOTPAMME
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