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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOKEHUsT 00pa30BaHuUs U B TIOBCEIHEBHOM *kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abcTpakimii, criocobe OTpa)KeHUs: MaTeMaTUYECKON HayKOM SIBJCHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydenune anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepkaeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU HCIOJB3YIOT JEAyKTHBHBIC U
WHIYKTUBHBIC PaCCyKICHHs, 0000IICHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue |
aHasornto.  OOyueHue  anredpe  mpeamnojaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 BJSETCS peaau3alueil 1eTeIbHOCTHOIO IPUHLIKIIA O0yueHusl.

B ctpyktype mnporpammbl yueOHOro Kypca «Ainredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHusl OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOINYECKUE
auHUK: «Yucna U BbIYUCICHUSY, «ANreOpanueckue BhIpaXEHUs», « YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coAepKaTelbHO-METOANYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECHUCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4arolIumcs
MPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHMBEPCaJbHOTO  MaTemMaTHyeckoro s3bplka. CopaepxkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS TOJIH30BATHCS aNTOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHATBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHUEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y 00yYaIOIIMXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIICHUNA peanbHOro wmupa. B 3amaum  oOyueHuss anreOpe BXOAST TaKxKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATUKH, M OBJIQJICHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOydJaromuMHCs 3HAHUN O (QYHKUMAX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJeiH
JUTSL OMIMCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne Mmarepuana CrHocOOCTBYET Pa3BUTHIO Y OOYy4YarOIIMXCSA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJaJ B (QopMupoBaHHe
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaetrcss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna u BBIUKCICHUS», «ANreOpandeckue BBIpOXKECHUS», «YpaBHEHUS W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOpSIOYMBAHUE  PAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHUCTBUS C
palMoOHaNBHBIMK YucIaMu. PemieHnue 3aiad M3 peanbHOM MPAKTUKU HA 4YacTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJNeM: ONpelesieHue, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OIPEJICNICHUs], 3alUCh O0IbITUX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJIE JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4yM Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4YuCle TpsMas ©  oOpaTHas
IPOMOPIMOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCTOBOE 3HAUYECHHUE BBIPAKEHUS C MEpeMeHHOM. JlomycTumMblie
3Ha4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIA PACKPBITUS CKOOOK M IPUBEACHHS MOJJOOHBIX CIIaracMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMBbl M KBagpaT pasHocTh. Dopmysia pa3HOCTH KBaJparoB. Pasnoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWUHBbIX ypaBHeHHU. CocCTaBiIeHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Penenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JBYMsI MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
crocoOOM TMOACTAaHOBKHU. I[Ipumepnl pelieHus TEKCTOBBIX 3aJady € MOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsamoil. YucioBble NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu Oxu Oy. Alcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peimieHre ITHHEHHBIX YpaBHEHHA W CHCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIIACC

Yucaa v BbIYMCICHUS

KBagpatueiii kopernb u3 uwucna. [loHsTue 00 HppanMOHAIBHOM 4YHUCIE.
JlecaTuunble MpUOIMIKEHUSI UppallMOHATbHBIX uncesl. CBoicTBa apuMETHUIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AsireOpanyeckue BbIpasKeHUs

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CrnoxxeHue, BBIUMTAHHE, YMHOXKEHHUE, JIEJIEHHE anredpanueckux ApooOei.
PanronanbHbie BRIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOASAIINUXCA K JUHEUHBIM U KBaJIPaTHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas muTEpHIpeTaliis ypaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JByMs NEPEMEHHBIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anre0OpandecKuM CriocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUN

[Tonstue ynkuuu. OO6nacTh ONpPEACICHUS UM MHOXECTBO 3HAYCHUU
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, UX rpaduki. ®yHkmun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbBIC
JecATUYHbIe TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBIE JIeCATUYHBIC JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JACHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIMTEIBHOCTH TIPOILIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHIA.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palMoHaIBLHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero rpaduk. Pemienne cuctem IByxX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucrem JByX ypaBHEHU,
OJIHO W3 KOTOpPHIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckuM CIocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKINHA

KBangpatnunas ¢yukius, e€ rpaduk u cpoiictBa. Ilapabona, KoopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH apadoIbl.



Ipaduxu dyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x| , u ux
CBOMCTBA.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U T€OMETPUUYECKON MTPOrpecCcHil, CyYMMBbI IIEPBBIX NUJICHOB.

N300paxkeHne wiIeHOB apu(PMETUUYECKOM U TEOMETPUUECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.

Ci1oHBIE IPOLICHTBHI.

IINTAHUPYEMBIE PE3VYJBTATBI OCBOEHHSA TITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA TMPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yloTCcs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

NPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY U  HACTOSIIEMY POCCHICKON
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTEMATUKOB U POCCUUCKOM MATEMATHYECKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJaHWHA M peaTu3aliuy ero
mpaB, TPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ACSATEIBHOCTH YUYEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTU4eCKONM HaIMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHWs Ha TMPOTSKEHWU BCEW JKM3HU JISl YCIEMHOW MpodhecCHOHATBHOM
NEATeNIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MMOCTPOCHUEM MHJUBUAYAIBHOU TPaeKTOpUHM 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHME:



CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHUIO
MaTeMaTU4ecKuXx OOBEKTOB, 3a/Jay, PELICHHH, PacCyXIECHUN, YMEHHUIO BHUIETb
MaTeMaTU4YeCKrUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YEeCKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LUBUIM3AIMIH,
OBJIaJICHUEM SI3bIKOM MAaTEMaTUKH M MaTEMaTUYECKOH KyJIbTYpOil Kak CpelCTBOM
NO3HAHUS MHUpa, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEeIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO (JIAT OOy YHs:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHMYECKHUE 3HAHUSI B MHTEpPECax CBOETo
3I0pOBbS,  BENIEHUSA  3JI0pOBOro  oOpas3a KM3HM  (3I0pOBOE  MHUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKCUH, NpPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaIMel Ha MPUMEHEHHEe MaTeMaTHUYEeCKUX 3HAHUHN JJI pelIeHus 3a1ad
B 00JACTH COXPAaHHOCTU OKpYXKAIOIIeW cpeibl, IUIAHUPOBAHUSA IMOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI [JII OKPYXKAIOMIeH Cpelibl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOIeM U MyTeH UX PEIICHHUS;

8) ajanTanus K M3MEHSIIOMIMMCS YCJIOBUSM COUMAJIBHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJOBHUSIX HEONPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTBHCA y JPYTUX JIIOAEH, MpUoOpeTaTh B COBMECTHOM IEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKWA U KOMIIETEHLIUH U3 OIIbITa IPYTHX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
GopMynupOBaThH WU, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPHUIMUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMBbIE PEIICHUS] U JACUCTBUS, (OpPMYyIHpPOBaTH M OLIEHUBATh PUCKU H

MOCIEeACTBUSA, POPMHUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIATD U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TOHATHI, OTHOUICHHH MEXIy MOHATHUAMH, (OPMYIUPOBATH
ONpeAeNeHUs] TOHATHUH, YCTaHABIWMBAaTh CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(UKalui, OCHOBaHUS i OOOOIIEHHUS W CpaBHEHHS, KpPHUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpPOBaTH H  MPEoOPa3OBBHIBATH  CYXKICHHUS:
yTBEpAUTENbHBIE M OTpHUIATENbHBIC, CIWHUYHBIE, YacTHBIE W 0O0Inue,
YCITIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAONIOMECHUSX M YTBEPKICHUSAX,
npeiaraTh ~ KpUTEPUH  JUIsl  BBIABIGHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNiaTh BBIBOJBI C HWCIOJBb30BAaHHWEM 3aKOHOB JIOTUKH, ICIYyKTHBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (TIPSIMBIE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBLIOMpATh CIIOCOO pemieHus y4eOHOW 3ajaduu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOUPATh HauWOoJiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKue TeCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAO0BATEIBCKANA WHCTPYMEHT IMO3HAHUA,
dbopMyUpoBaTH BOMPOCH], (UKCUPYIOIIHE NPOTHBOpEUYHE, MpoOIemMy,
CaMOCTOATETILHO YCTaHAaBIWMBAaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

IPOBOAUTH IO CaMOCTOSITENIbBHO COCTaBIEHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  HWCCJCJOBaHWE MO  YCTAaHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEX]1y CO00ii;

CaMOCTOATETHHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BbIIABJIATE HCAOCTATOYHOCTH U M30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJIA pCHICHUA 3ada4u,



BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy TmpencTaBieHUs HHPOPMALMH W WUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HHOW Tpadukoil U ux
KOMOWHAIIHSIMU;

OLICHMBAaTh HaAEKHOCTh MH(GOpPMAIMU MO KPUTEPUAM, MPEAJIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHMMATh H (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH M LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHUS TIO
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYCHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, PEIIacMOM 3a1a41, BBICKA3bIBATh HJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABIISITh CBOM CYXJICHUS C CYXICHUSIMH JIPYTUX
YYAaCTHUKOB JIMAJIOTa, OOHAPYXUBATh Pa3JIMYUe M CXOJICTBO IO3UIUMN, B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  Pe3yJdbTaThl  PEIMIEHUS  3aJa4d,  OKCIEPHUMEHTa,
UCCIIEJIOBAHUS,  IPOEKTa,  CaMOCTOSITENBHO  BbIOWpaTh  Qopmar
BBICTYIUICHUS C YIETOM 3a7a4 MMPE3CHTAIIMHA U OCOOCHHOCTEH ayIUTOPHUH;
NOHMMAaTh M HKCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHIYaIbHOW pabOThl TMPH pENICHHH YYEOHBIX MaTeMAaTHYECKUX
3ajad;

NPUHUMATH TIeJIb COBMECTHOM NEATEIBHOCTH, TUNIAHUPOBATh OPTaHHU3AIIHIO
COBMECTHOW padOThI, pacmpelnessiTh BHUABI pPadOT, JOTrOBapUBaTHC,
0o0CyXaTh TPOLIeCC U pe3yJbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBAaTh B TPYyHNOBBIX ¢opMax paboTel (00Cyx)aeHus, OOMEH
MHEHUSIMH, MO3TOBBIC INTYPMBl W JPYTUE), BBINOIHATH CBOIO YacThb
paboOThI M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTHUMH YJI€HAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjJsiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pEUIeHUs 3aJaud (WU ero
4acTh), BHIOMPATh CIOCOO PEIICHUS C Y4ETOM HMEIOIMMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUpPOBAaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOM MH(POPMAIUU.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca MU
pe3yipTaTa peueHns MaTEMAaTUYECKON 3aa4u;

e TMPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb I[pPH PELICHUU
3a71a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHUE PE3YyJbTATA NEATEIBHOCTH IOCTABICHHOW LIEIH
U YCIIOBUSIM, OOBSICHSTh IPUUUHBI JOCTUKEHUS WA HEAOCTUKEHUS 1IEIIH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIMICS TMOJIYyYUT CIECAYIOIINE
pPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYUCICHUS

BrinonHsATh, couyeTass yCTHbIE W THChbMEHHBIE TPUEMBI, apu(PMETHUECCKUE
JNEUCTBUA C pallMOHAIBHBIMU YHCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAXKCHHUH, MPUMEHSTH pPa3sHOOOpa3HbIC
CIOoCOOBI ¥ MPUEMBI BHIYUCIICHHS 3HAYEHUM JPOOHBIX BBIPAXKEHUH, COAEpKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0mHON (HOPMBI 3aMMKMCH YUCET K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YIOPSAOUYUBATH PALlMOHAJIBHBIE YUCIIA.

OKpyrasarh yucia.

BpINOTHATE NPUKKIIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM, OLICHKY 3HAUYCHUI
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MTOKa3aTEJSIMH.

[IpuMeHsAT,  NpU3HAKK  JCIMMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemate npakTHUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, IPOLUEHTAMH, HHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHU

Hcnonp3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHATH
e€ B Ipolecce OCBOCHMs y4eOHOIo MaTtepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN MpPU 3aJJaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  [EJIOTO  BBIPAXEHUS B MHOTOWIEH
MIPUBEJICHHEM MOJ00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BbIONHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrO4JIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcyliecTBIsATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXHUTEIHW C TOMOIIBIO
BBIHECEHHMSI 3a CKOOKM OOIIEero MHOXUTENsS, TPYHNIUPOBKU CllaraeMblX,
MpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKECHHUSI.

[IpumensTh npeodpa3zoBaHKsl MHOTOUJICHOB JJIS PEIICHUs Pa3IMYHBIX 3a]1au
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonw3oBaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMH IOKA3aTeIAMHU IS
npeoOpa3oBaHuUs BEIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeVHbIE ypaBHEHUS C OJHOM TNEPEMEHHOW, MPUMEHsST TMpaBHIIa
nepexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUIBLHOMY eMy. [IpoBepsTh, sBIseTCS
JIM 9UCJIO KOPHEM YpaBHECHUSI.

[TpumensTh rpaduuecKue METOJIbI NMPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHUCTEM.

[Togbupare npumepsl Tap YHUCEIN, SBIAIONIMXCS PEIICHUEM JIMHEHHOTO
ypaBHEHUS C IByMs TIEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, MOJB3YACh TpaUKOM, MPUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHS.

PemiaTh cucteMbl IByX JIMHEWMHBIX YpaBHEHUHN C IBYMS NIEPEMEHHBIMU, B TOM
qucie rpaguiecky.

CocTaBisaTh MW pemaTh JWHEWHOE YypaBHEHUE WU CHUCTEMY JIMHEHHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4Ml TIOJy4YEeHHBIN pe3ybTar.

DOyHKUUMN

N3o00paxaTh Ha KOOPIAWHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk QPyHKINHU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIUHA HM3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
MPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuit cnocoO MpeACTaBICHUS W aHaIU3a WH(OpMaluu,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaibHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kJjacce O0OydYaromuiics MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEICTABICHUS O MHOMKECTBE JICHCTBUTEIBbHBIX
quces Jis1 CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUN, N300paxaTh JEHCTBUTEIIHHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJpaTHbIE KOPHH, HUCIIOJNB3Ysl MPU HEOOXOJMMOCTH KaJbKyJSATOP, BBHIMIOJHATH
npeoOpa3oBaHusi BBIPAKEHUHM, COJEPKAIIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3amucu OOJBIINX W MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHedt yucna 10.

AJire0panyvecKne BbIPaKeHH s

[IpyMeHAT, MOHSTHE CTENEHU C IEJbIM TOKa3aTelIeM, BBIMOJHSTH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BhINOTHATE TOXKJIECTBEHHBIE MPEOOPA30BaHMS PaAIllMOHATIBLHBIX BBIPAKCHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH U aJIre0pandecKUMH APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PELISHUs pa3IMYHbIX 33/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YPAaBHEHUS WU PalMOHAJbHBIE ypaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMs IEPEMEHHBIMH.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUN U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WM CUCTEMa YPaBHEHHWI PEILICHHUs, €CIM MUMEET, TO CKOJBKO, H
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoi
MOJEIM C TIOMOIIBIO COCTABJICHUS YpaBHEHHS WJIM CUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsT, CBOWCTBAa YHMCIOBBIX HEPABEHCTB [ CPAaBHEHUSA, OLEHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUA

[lonuMats ¥ KCNONAB30BaTh (PYHKIMOHAIBHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHHUS), OMpEACNsATh 3HAUYCHHE (DYHKIUM MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.

CrpouTth rpaduku 3JieMEeHTapHBIX PYHKIWNA BUAA:



y = kix, y = x2, y = x3,y = ||, y = VX, onuchIBaTh CBOWCTBA YHCIOBON
dbyHkuuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce o0OydYaromMiics TMOJIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

CpaBHUBATH U YNOPSAOUYNBATH PAITMOHAIIBHBIE M UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmMeTnueckue JACHCTBUS € pPAIMOHAIBHBIMU  UYWCIAMU,
coyeTas YCTHbIE M TNHUCHMEHHbIE TPUEMBI, BBINIOJIHATh BBIYUCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHUs CTeNeHEeW C LEJbIMM I[IOKa3aTesiIMU W KOPHEH,
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyraaTh JE€UCTBUTENBHBIE YKCIA, BBIMNOJHATh NPUKUAKY pPE3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHENHBIE W KBaJpaTHBIE YpaBHEHUs, YPAaBHEHMS, CBOJSIIIUECS K
HUM, NIPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemate cucteMbl IBYX JHWHEWHBIX YpPaBHEHHH C JBYMsI NEPEMECHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

Pemate TekcTOBBIE 3ajayM  anreOpauvyeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE WCCIETOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJIE C TPUMEHEHNEM rpadUyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y YpaBHEHUE WJIH CHCTEMa YPAaBHEHUHN PEIICHHS, €CIIM UMEET, TO CKOJBbKO, U
nmpouee).

PemaTte nuHeWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300pakaTh
pelieHrne HEpaBEeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHMBOJIOB.

Pematp cuctembl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKIIFOYAIOIINE KBagpaTHOEC HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUN

PacrioznaBaTh (GyHKIMHM WM3YYCHHBIX BUIOB. [loka3piBaTh CXEeMaTHYECKH

pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buaa: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHU KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKIUH.

Crpouth u n300paxkaTb CXeMaTUUYECKH TI'padUKU KBaJpaTUUYHBIX (YHKIIUH,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIUHU 110 UX rpadukam.



Pacno3HaBaTh KBajpaTuyHyro QYyHKLUHIO 11O (opMysie, TPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucoBble NOCIEI0BATEIbHOCTH H NPOrpeccuu

PacnioznaBaTh apudmeTHUECKyl0 M TE€OMETPUUYECKYI0 MpPOTPEecCUd MpH
pa3HbBIX Crlocobax 3aaaHusl.

BbINONHATE  BBIYMCIIEHUS C  HUCHOJb30BaHHEM (opMya N-ro 4jeHa
apu(pMETHIECKON U T€OMETPUUYECKON MTPOrpecCcHii, CyMMBbI IIEPBBIX NUJICHOB.

N300paxkaTh 4YieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBHOCTAMU, B TOM
quClie 3a/1a4d U3 peajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IIU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
q .P
1 HEJIa 1 BEFHCICHILL FattHOHaIbHbIC 25 1 https://m.edso00.ru/3T9611VNP
qucna
2 AnreOpandeckue BhIpaXeHUs 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHHS ¥ HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpaduku. OyHKIIIN 24 0 https://m.edsoo.ru/HIOIBNIVV
5 [ToBTOpEeHUe 1 00600IICHNE 6 1 https://m.edsoo.ru/ XBWBG68AXB
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 0

I[TPOTPAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (POBbHIE)

Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoTsbI

q .K

1 HCIa 1 BRIHHCTICHIT. RBAIPaTHRIC 15 https://m.edsoo0.ru/ORMAGNHCK
KOpHHU
q .C

2 HCTa 1 BLIHCICHIT. LTCHCHb © 7 https://m.edso0.ru/Q7A3CXO0OIL
LIEABIM [TOKa3aTeleM

3 Anre6panqevc1<p1? BRIPDCHIT. 5 1 https://m.eds00.ru/GB7K30KCG
KBagpartsslii TpéxuieH
Anre6 .

4 TEOPAMHCCKHE BHIPIKCHIA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckas 1po0b
vy .

5 DABHEHIA 1 HEPABEHCTEA 15 1 https://m.edsoo.ru/UDKT3SX0P
KBanpaTHbie ypaBHEHHS

6 ypaBHeHHfI H HepapeHCTBA. CHCTEMBI 13 https://m.edsoo.ru/ICOH5LYTW
ypaBHEHUN
£ .

7 DABHEHHA H HEPABEHCTEA 12 1 https://m.edso0.ru/5DGS10004
Hepasencrtpa
OyHKMU. OCHOBHBIE TOHATHS https://m.edso0.ru/30QTSJORU
Oynkuuu. Yuciaosbie GyHKINUN https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpEeHUE M 0000IIECHNE 1 https://m.edso0.ru/SQCV6UFOT

OBIIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LI (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
1 Yucna v BeruncieHus. JeicTBUTENbHBIE 9 https://m.edso0.ru/E90I7TONTB
qucna
v LY
2 paBIjeHm 1 HepauB CHCTBA. ¥ PaBHCHHA ¢ 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOH TepeMeHHON
VY .
3 PABHCHII 1 HEPABRCHCTEA. (CHCTEMET 14 1 htps://m.eds00.ru/UTNAJAKLP
ypaBHEHU
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKIMH 16 1 https://m.edsoo.ru/SYHPVCOAU
6 YucoBble OCIEA0BATEIBHOCTH 15 https://m.edsoo.ru/LT2RT120J
II 606
7 OBTOPCHHE, 000 meHvae, 18 1 https://m.edsoo.ru/YMZ3IOUNQ
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ
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