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HOACHUTEJBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM €3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHUs: OHa 00ECIIEYMBAET U3yUYECHUE IPYTUX JUCLUIUIMH, KAK €CTECTBEHHO-
HAyYyHOTO0, TaK U TyMAaHUTAPHOTO LMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
IPOAOJKEHUsI 00pa30BaHus U B TIOBCEIHEBHOM skxu3HU. Pa3BuTue y oOyuaronmxcs
HAyYHBIX TPEACTABICHUN O TPOUCXOXKICHUU W CYIIHOCTH aire0pandecKux
a0CcTpakIuii, cnoco0e OTPaKEHUsS MAaTEMAaTUUYECKON HAyKOH SBJIEHUI U MTPOLIECCOB
B MPUPOAC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJEITUPOBAHUS B HAYyYHOM
NO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJISl aIallTallid B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydenue anrebpbl obOecrieynBaeT pa3BUTHE YMEHHUs HaAOIIOJaTh,
CpaBHMBaTh, HaXOJAWUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICWCTBUS U BBIBOJBI,
dbopmynupoBath yTBepkaeHusl. OCBOCHUE Kypca anreOpbl 00eCeYnBaeT pa3BUTHE
JOTUYECKOTO MBIIUIEHUS OOY4YaloIMXCs: OHU HCHOJNBb3YIOT JEAYKTUBHbIE U
WHIYKTUBHBIC PacCyXIeHHs, 0000IIeHNe U KOHKPETU3aII0, aOCTparupoBaHue U
ananoruto. OOyueHuwe  anreOpe  MmpeanonaraeT  3HAYUTEIbHBIH  O0BEM
CaMOCTOSITENIBHOM  JIEATENBHOCTH OOYyYaloIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHne 3aj1a4 SBISETCS peann3aleil qesTeIbHOCTHOIO IPUHLKIIA O0yYeHUsI.

B cTpykType nporpamMMsl yaeOHOTO Kypca « Airedpay st OCHOBHOTO OOIIETO
o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JTNHUU:
«Yucna u BBIUKUCIEHUSN», «ANTEOpanyecKUe BBIPAKCHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkum». Kaxmas u3 3TUX COAepKaTelbHO-METOAMUECKUX
JVHHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS €
ApYyTMMU €ro JUHUAMUA. B Xoze wu3ydeHuss y4eOHOTo Kypca OO0y4arouumcs
MPUXOIUTCS JIOTHUECKH PACCyX AaTh, UCIOJb30BAaTh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YeCKOro 00pa30BaHMUs M CIIOCOOCTBYIOIINE OBJIAJACHUIO OOYyYarOIIUMHUCS
OCHOB  YHMBEpPCAJIBHOTO  MareMaTthuyeckoro si3bika. CoaepkarenbHONM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AnreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIY>)KUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS
JOTHYECKOTO MBIIICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BAThCS AITOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX ISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YUCIIC HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsI
CBSI3aHO C PALMOHAIBPHBIMH WU HPPALMOHAIBHBIMM YHUCIaMU, (HOPMUPOBAHUEM
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PEACTaBIECHUN O AEMCTBUTEIIBHOM YHUCIIE. 3aBEPIIEHUE OCBOCHUS YNCIOBOM JIMHUH
OTHECEHO K cpeHeMy 00IeMy 00pa30BaHHMIO.

Coneprkanue AByX anreOpandecKux JIMHUN — «AJIreOpandecKue BhIPaKEHUS
1 «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y OOYJArOIITUXCS
MaTeMaTUYeCKOTrO ammapara, HeOOXOAMMOTO Jis PEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHMsl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PAlMOHAIbHBIX
BBIpOKEHUN. AnreOpa JEMOHCTPHpPYET 3HAYCHHE MAaTeMaTHKW KakK s3bIKa IS
MOCTPOCHUSI MAaTeMaTUYECKUX MOJICJICH, OMUCAaHUs TMPOIECCOB U  SIBIICHUU
peanbHOTO MUpa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe JallbHEWIee pa3BUTHE
ANTOPUTMHYECKOTO MBIIUICHHS, HEOOX0UMOTO, B YaCTHOCTH, JIJIT OCBOSHUS Kypca
nHDOpMATHKHA, ¥  OBJIAJCHUEC HABBIKAMU JICAYKTUBHBIX  PACCYXKICHUM.
[IpeoOpa3zoBanue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHMUS,
CIIOCOOHOCTEH K MaTEMaTHICCKOMY TBOPYECTBY.

Coneprxanve QyHKIIMOHAIBHO-TpaQUUEeCKOM JIMHUMA HAIEJICHO Ha TIOy4YCHHE
0oOy4JaronMMuUCs 3HaHUN O (QYHKIUSIX KaK BaKHEWIIEH MaTEeMaTHYECKOW MOJeNn
JUTSI OMTUCAHUS M UCCIIEOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUH B MPUPOJIE U
oOmecTBe. M3yueHne matepuaia cnocoOCTBYET Pa3BUTHIO Y O0yUaIOMIMXCS YMEHHS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTENBHBIC CPEICTBA S3bIKA MATEMAaTUKH —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOPMHUPOBAHUE
IIPEICTABIICHUN O POJIM MATEMATHKHU B PA3BUTHH [IUBWIIM3AIUHN M KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4aeTcss y4deOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJECAYIOIIME OCHOBHBIC Pa3lieibl COICP>KAHUS:
«Yucna u BBIUKUCIEHUN», «ANTeOpanyecKue BBIPAKCHUSN», «YPaBHEHUS W
HEpaBEHCTBAY, « DyHKIIHW.

Ha u3yuenue yuebHoro kypca «Anredpa» orsogutcst 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 kinacce — 102 vaca (3 gaca B Hezelno), B 9 kiacce
— 102 gaca (3 yaca B HEJIEIIIO).
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COILEPKXAHUE OBYYEHUASA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OJHON (OpPMBI 3aMUCH
npobeit k apyroi. I[loHsiTMe parMOHAIBHOTO 4YHWCTA, 3alHCh, CpPaBHEHHE,
yIOPSIIOYMBAHUE  PAllMOHANIBHBIX  4ucel. ApupMeTrudyeckue AEUCTBUS C
palMOHAIIBHBIMUA YMCIIaMH. Pelienne 3amad U3 peaqbHON NPAKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeAesieHue, MpeoOpa3oBaHUE
BBIPKEHUI HA OCHOBE OMPE/EICHUS, 3aNiCh 0oNbIuX yucen. [IporneHTsl, 3anuch
MPOLIEHTOB B BHJIE ApoOU W ApoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIEC 3a/1ayHl HA
IIPOLICHTHI, pELICHUE 3a1a4 U3 PEAIbHOU IPAKTUKH.

IIpumeHeHne TOPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HATypAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TOpsMas ©W  oOparHasd
IPONOPLUHUOHATIBHOCTH.

AJsireOpandecKkue BbIPaKeHUSA

IlepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKECHUS C EPEMEHHOM. JlomycTumMble
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXy BEIUYMHAMU B BUJIE
dbopmynbl. Beraucnenns no ¢opmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKECHHUIA,
TOXXKJIECTBEHHO paBHbIE BBIPDAKEHHUs, TMpaBWjia MNpeoOpa3oBaHUs CYMM H
MIPOU3BEECHUH, IPABUIIA PACKPBITHS CKOOOK M TPUBEACHUS TIOI0OHBIX CJIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM I1OKA3ATEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTenenb MHOrousieHa. CloKeHHe, BEIUMTaHUE,
YMHOEHNE MHOT'04JIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI
1 KBaApar pasHocTu. Popmyiia pa3HOCTH KBagpaToB. Pa3zinokeHne MHOTOYIEHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUsA, IpaBWia MpeoOpa3oBaHUsl YpPaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JluHeriHOE ypaBHEHUE C OJIHOM MEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOTO
ypaBHEHMUS, PELLICHHUE JINHEWHBIX ypaBHEHUI. COCTaBIEeHUE ypaBHEHUH 110 YCIOBUIO
3amauu. Pemenue TeKCTOBBIX 3a/1a4 € TOMOLIBIO YPAaBHEHUM.

JIuneliHOe ypaBHEHME C JBYMS IepeMEHHBbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YpaBHEHHWW C JABYyMs IIEpEMEHHBIMU. PellleHne cucrteM ypaBHEHUH
croco0OM MoACTaHOBKU. [IpuMepshl perieHns TEKCTOBBIX 33/1a4 C IOMOIIbIO CHCTEM
YPaBHECHUU.

DyHKUNHA
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Koopannara Touku Ha npsimon. HuciioBble TpOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyroisibHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opAuHaTa
TOYKH Ha KOOPAUHATHOM TuiocKkocTH. [Ipumepsl rpadukoB, 3aJaHHBIX POpMyTaMHu.
UYrenue rpaduxoB peanbHbIX 3aBUcuMocTei. [Tonstue pynkun. I'padux GpyHkumu.
CgoiictBa (yukiuid. Jluneitnas ¢yukmus, e€ rpaduk. ['paduk ynkuum y = [X|.
I'paduueckoe perieHrie TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KJIACC

Yucsia 1 BBIYMCICHUSA

KBagparHbeiii kopeHb u3 uucia. [loHsTue 00 HppanMOHATILHOM YHCIE.
JecsaTuunble NpUOIMHKEHHST UpPAIMOHANBHBIX uncesl. CBONCTBA apuPMeTHUIECKUX
KBa/IpATHBIX KOpHEN U UX NMPUMEHEHHUE K IPEoOPa30BAHUIO YHUCIOBBIX BHIPAKEHUM
Y BBIUHUCIICHUSAM. J[€ICTBUTEIBHBIEC YHCIIA.

Crenenb ¢ 1enbIM NOKazaTesneM U e€ cBorictBa. CTaHIapTHAs 3alKUCh YHUCIIA.

AJire0panvecKkue BbIpPasKeHUs

KBanparnsiil TpéxusieH, pa3ioKeHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anreOpamyeckoil Japoou.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHUE, JIEJICHWE aireOpandeckux ApooOeil.
PannonanbHble BBIpRXXEHHS U UX TPeoOpa3oBaHuE.

YpaBHeHUA U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmysa KOpHEH KBaJApaTHOTO ypaBHEHuUs. Teopema
Buera. Pemenne ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM W KBAaJAPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIE YPABHEHHUS.

['padraeckas mHaTEpIpETalIds YpaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUW C JBYMsI NEepeMEHHbIMU. [IpuMepbl pelmeHuss CHUcTeM
HEJIMHEWHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJTHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpeAesieHNs U MHOKECTBO 3HAUCHHUHN (DYHKIIUH.
CnocoObl 3a1anus PyHKIHIMA.

I'padpux dbynkumu. YUrenne cBoiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadguKoB QYHKIHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIUM, OMUCHIBAIOIIME TIPSMYI0 U OOpaTHYH MPOMOPIHUOHATBHbIE
3aBHCHMOCTH, uX rpaduku. OyHknun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHU U CUCTEM YPaBHECHUM.
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9 KJIACC

Yuciia ¥ BBIYUCTICHUA

PannonanbpHble 4yKMclia, UppalMOHANIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHbIEC ApoOH. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIa
Kak OECKOHEYHbIe JeCATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOUN MPSIMOM.

CpaBHeHHE JIEHCTBUTENIbHBIX 4YHCEN, apu(pMETHUYECKHEe JEHCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXaIOIIEr0o MHpa, UIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxéHHOEe 3HAYCHHE BEIIMYUHBI, TOUHOCTh NpuOmkenus. OKpyriieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUA U HEPABEHCTBA

JIunetHoe ypaBHeHUE. PenieHne ypaBHEHNM, CBOIAIIMXCS K JINHEWHBIM.

KBanparHoe ypaBHeHue. Pelnienue ypaBHEHUM, CBOIAIIMXCSA K KBaAPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUM TPETbEW M YETBEPTOMN
CTETIEHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUN. PelieHne TEeKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHUE ¢ ABYMs MEPEMEHHbIMH U ero rpaduk. Pemenue cucrem aByx
JIMHEVHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. PerieHne cucreMm AByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a JApyroe — BTOpoW creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alreOpandeckum crocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW NEpeMEeHHOM. Pelienue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM mnepeMeHHOM. KBanpaTHble HEpaBeHCTBaA.
['padmyeckas MHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIUU

KBampatnunas ¢ynkuus, e€ rpadgux u cpoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Cb CHMMETPUU MapadOoJIbL.

I'padukn byukmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YucsoBbie MOCJIEI0BATEILHOCTH U NIPOrPecCum

[loHATHE 4YHCIIOBOM NOCHENOBATENBHOCTH. 3aJaHHUE IOCIEAO0BATEIBHOCTU
peKkyppeHTHOH hopmyIion U popMyIoif #-ro ujieHa.

Apudmernueckass U reomerpuueckass mnporpeccud. dopmyinbl n-ro uieHa
apu(pMETHYECKON U TeOMETPUUECKON MPOTrPECCUl, CYMMEI TIEPBBIX 72 UJIEHOB.
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N300pakeHre WiIeHOB apu(PMETUYECKON M TEOMETPHUYECKOW MPOrpecCHii
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIN M 3KCHOHEHIMAIBHBIA POCT.
CI10%HBbIE TPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA HIPOI'PAMMBbI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHMS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XxapaKkTepusyroTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEPECA K MPOLUIOMY M HACTOSIEMY POCCUHCKOMN
MaTeMaTUKH, 1EHHOCTHbIM  OTHOIIEHUEM K  JOCTHKEHUAM  POCCHMCKUX
MAaTE€MAaTHKOB U POCCHUMCKOM MATEMATHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakKJaHWHA U peau3allii ero
mpaB, TPEICTABICHHEM O MaTEMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHHUS
Pa3UYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKUM TPUMEHEHUEM JOCTHUKECHHN HAYKH, OCO3HAHUEM BaXKHOCTH
MOPAIIbHO-3TUYECKUX MPUHLMIIOB B IESATEIBHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW HAa aKTUBHOE YYaCTHE B PpEIICHUH IPAKTUYECKUX 3a1ad
MaTeMaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BaXKHOCTU MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHDKEHWU BCEH JKM3HU JJI yCNEUIHOW NpodeccroHaTbHOM
NESTETPHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHWW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHUBUAYAILHOU TPACKTOPUM 00OpPA30BaHUs U JKMU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) hcTeTMYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a7ad, PEIICHWM, pPacCyXICHUW, YMEHUIO BHUJICThH
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTAIIMEX B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX
MpEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, IPUPOILI U
oOlecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM Hayku Kak c@epbl YeloBeuecKou
NEATEIbHOCTH, ATAlloB €€ pa3BUTHUS M 3HAYMMOCTH IS PA3BUTHUS LIMBUIIU3AINY,
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OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOM KYJIbTYpOH KaK CpPEICTBOM
NO3HAHUS MHpA, OBJAJEHUEM NPOCTEHIIMMU HABBIKAMH HCCIEA0BATEIbCKOM
NEATENBHOCTH;

6) ¢usuyeckoe BocnuUTaHHMe, (POPMHMPOBAHHME KYJILTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ATONOy YU

TOTOBHOCTBIO IIPUMEHATh MAaTEMaTHYECKHE 3HAaHUS B HHTEPECaX CBOETO
3I0pOBbsl, BEAEHMS  37A0POBOro  o0pasa JKU3HU  (30pOBOE  IUTAHUE,
cOamaHCUPOBAaHHBIM PpEXUM 3aHATHM W  OTAbIXa, peEryispHas (Qusnueckas
aKTUBHOCTD ), C(HOPMHUPOBAHHOCTHIO HAaBbIKA PE(IIEKCUH, TIPU3HAHUEM CBOETO IIPaBa
Ha OIMOKY M TaKoro e MpaBa APyroro 4yeioBeKa;

7) 3K0JI0TUYeCKOe BOCTIUTAHME:

OpUEHTalrel Ha MPUMEHEHHE MATEMATHYECKUX 3HAHUM JUIsl pELIeHUs 3a71a4 B
00J1acTU COXPaHHOCTH OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MOCTYIKOB U OLEHKU
UX BO3MOXKHBIX MOCJIEJICTBUM Il OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM TJI00AIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJeM U IMyTel UX pelieHus;

8) aganTanusi K M3MEHAIUMCH YCJOBHAM COLMAJIBHONW W NPHPOAHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTBHCS Yy APYTUX JIIOJEH, NMPUOOpETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA JPYTHX;

HEOOXOJUMOCTBI0O B (POPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(GopMynupOBaTh UJEH, OHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOUIMH KOHTpPMEp, KOPPEKTHUPOBATH
NpPUHUMAEMble PEIICHUs] W JACUCTBUS, (POpMYyIHMpOBaTh U OLICHUBATh PUCKH U
nocieAcTBUs, (GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁHLIe IleﬁCTBI/ISI

ba3oBble j1ornyeckue qeficTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOLUICHHM MEXAY HOHITUSIMH, (HOPMYIHPOBAThH
OMpeNeNeHus] TMOHSATUH, YCTAaHABIMBATh CYLIECTBEHHBIH  IPHU3HAK
KJIacCu(UKauu, OCHOBaHUA g OOOOIIEHHS U CPAaBHEHUS, KPUTEpUU
IPOBOIMMOTI0 aHAIIN3a;
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BOCIIPUHUMATh, (OPMYJIUPOBATH M  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIIHeE,
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKICHHSIX,
npeyiaraTb KpUTEPHUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TPOTUBOPEUHiA;
JIeNaTh BBIBOJBI C HMCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBAa MaTEMATUUECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOATEILHO HECJOXKHBIE J0KA3aTelbCTBA
MaTeMaTH4ecKux (aKTOB, BBICTPAWBATH aAPTYMEHTAIIUIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;
BBIOMpaTh CIOCOO pelieHus ydyeOHOW 3adadyd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAINNA C YIETOM
CaMOCTOSATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKye 1eCTBUSA:

MCIIOJIb30BaTh BONPOCH! KAaK HCCIEOBATEILCKAN MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOUINE MPOTHBOpEUHE, MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIMBaTh HCKOMOE M JaHHOEe, (OpMHUpPOBAThH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO TIO3UIIUIO, MHEHUE;

NPOBOANTH IO CaMOCTOSITENIBHO COCTAaBICHHOMY IUTaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIbIIIOE NCCIIEI0OBAaHHUE TI0 YCTAHOBIIEHUIO 0COOEHHOCTEH
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEXKTy COOOI;
CaMOCTOSTENILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOMIOIEHUS, MCCIIECOBAHUS, OIICHUBATHh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKe BBIIBUTaTh
MPEJIMOJIOKEHHUS O €0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora c undgopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OPMALIMHU, JIaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHHUS 3a]1auH;

BBIOMpATh, AHAJIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHHUS HWHGOpPMAIMM W WIUTIOCTPUPOBATH
peliaemMble 3aJayd  CXE€MaMHM, JAuarpaMMaMiy, HWHOW Trpadukoil U wux
KOMOMHAIIMSIMU;

OLIEHMBATh HAAEKHOCTh WH(OPMALMU O KPUTEPUSAM, NPEIOKEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁHLIe I[eﬁCTBHH:
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BOCHPUHUMATh U (POPMYJIUPOBATH CY>KJEHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU O0ILIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS 110 X0y PELICHUs
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJbTaT;

B X0/Ie 00CY>KJEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI,
po0JIeMBI, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HALIEJICHHBIC HA ITOMCK
pElIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXIEHUSMU JPYrUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3iMyMe U CXOJCTBO IMO3ULUH, B
KOPPEKTHOH popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHWs  33Ja4d,  SKCIEPHMEHTA,
HCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATENBHO BBIOUPATh (POpMAT BBICTYIIJICHUS
C yu€TOM 3aa4 MPe3eHTANN U OCOOEHHOCTEN ayAUTOPUH;

IIOHMMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHIUBUyAJIbHON
paboThI PU PEIIeHUH YYeOHbIX MATEMATUYECKHUX 3a/1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATENBHOCTH, IIIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacHpeneniarb BHJbI paboOT, JA0roBapUBaThCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX ¢opMax paboTel (oOCyxkaeHHs, 0OMEH
MHEHUSIMH, MO3TOBBIE IUTYPMBI U IPYTHE), BBIIOIHITH CBOIO 4aCTh Pa0OTHI
U KOODAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YICHAaMH KOMAaH]IbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHMBepcaJbHbIE YueOHbIe el CTBUSA
Camoopranusanmus:

CaMOCTOATEJIBHO COCTABJAThH IUIAH, AJITOPUTM pELIEHUs 3a7aud (WIH €ro
4acTh), BBIOMpaATh CIOCOO pelIeHUs] ¢ YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHUPOBATH
BapUAHTHI pEIICHUH C Y4ETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTpOJIb, IMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa
pelIeHns MaTEMaTHIECKOM 3a1a4u;

MPEIBUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IIOCTABICHHOM LIEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMIKEHUSI UM HEIOCTHIXKEHUS LENH,
HaXOJAUTb OLINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
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K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHE
peaMETHBIC PEe3YyIbTaThI:

Yucsia v BbIYHCTEHUS

BoinonHsTh, codyeTas YCTHbIE M NMHCbMEHHBbIE MPUEMBI, apu(METUUYECKUE
JEUCTBUA C PallMOHATLHBIMU YUCIIAMHU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKECHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHUI MPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

IlepexoauTh OT 0AHOM (OPMBI 3aMKUCH YUCEN K JIpyroil (mpeoOpa3oBbIBATH
JECITHYHYIO APOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIIOYUBATH PAIMOHAJIbHBIE YHCTIA.

OKpyrasTh yncIa.

BpINONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIpAKEHUI. BBIMOMHATH JAEUCTBUS CO CTEMEHSMU C HATypajJbHBIMU
MOKa3aTeJSIMHU.

[TpuMeHsTh pU3HAKK ACTUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYPaTbHbIX
YHUCEel.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPOMOPIMOHAIILHOCTRIO BEIWYWH, MPOICHTAMH, HWHTEPIPETHPOBATH
pe3yNbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanyecKue BbIPaKEHUA

Hcnonp3oBath anrebpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS y4eOHOT0 MaTepuara.

Haxomuth 3HaueHUS OYKBEHHBIX BBIPAKCHUHW TPHU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BrimonHsITh mpeobpa3oBaHus 1EI0T0 BRIPAKEHHS] B MHOTOYJIEH TIPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbImonHAT, yMHOXEHHE OJHOYICHa Ha MHOTOWIEH W MHOTOWIEHa Ha
MHOTOYJICH, IPUMEHSTh (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyliecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOMXHUTEIM C TOMOUIBIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOKUTEIS, TPYNITUPOBKY CIIaraeMbIX, PUMEHEHHSI
(GopMyJ1 COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensaThs nmpeodpa3oBaHKsi MHOTOWICHOB JIJIsl PEIICHUS PAa3IMYHbIX 3a7a4
U3 MaTeMAaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU IOKa3aTEJSIMU IS
peoOpa3oBaHUsl BEIPAKECHUIA.

YpaBHeHUA U HEPABEHCTBA
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PemaTte nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, MPUMEHsS IpPaBUIIA
nepexoaa OT UCXOJHOTO YpaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, sBisercs
JI1 YUCJIO0 KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyecKkre METOIbl IPU PELIEHUU JTUHENHBIX YPABHEHUNA U UX
CUCTEM.

[logOupaTe mnpuMepbl Map 4YUCEN, SBISAIOMIMXCA PEIICHUEM JHMHEHUHOIro
yYpaBHEHHUS C IBYMS IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON TJIOCKOCTU TpayK JIMHEHHOTO YpaBHEHUS C IBYMS
epPEeMEHHBIMH, MOJIB3YSICh TPa()UKOM, IPUBOIUTH PUMEPHI PEIICHUSI YPAaBHEHHUSI.

Pewmats cuctemsl ABYX JIMHEMHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMU, B TOM
qucIe rpapuuecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPAaBHEHHI 110 YCIOBUIO 3a/1a41, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [IOJIy4YEHHBIN pe3yJIbTar.

DOyHKUNHA

N3o06pakath Ha KOOPJIUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3AIIUCHIBATh YUCIIOBBIE IPOMEKYTKH HA
anre0pandecKoM SI3bIKE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPIHMHATAM,
cTpouTh rpaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, pacCTOSIHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
IPOU3BOIUTENHLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonutb 3HaueHue QyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnoco® MpeAcTaBIeHUS W aHaidu3a WHGOpPMAIWH,
W3BJIEKATh U MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPAPHUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicss TOIYYUT CIEIYIOIINE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHBIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHHUSI, OKPYTJIEHUS! U BBIYUCIICHUH, N300paXkaTh JE€HCTBUTEIbHBIE
YHUCJIa TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumensaTe moOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, MCIOJIb3Yd MPU HEOOXOAMMOCTU KAJIbKYJSATOP, BBITOJHATH
npeo0pa3oBaHusl BBIPAKEHUHN, COACPIKAIIMX KBAJpPaTHBIE KOPHH, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIE€CSITHYHBIX
npobeit u crenereit uncia 10.
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AJire0panvecKue BbIPasKeHUs

[IpyMeHATh TOHSTHE CTENEHU C MEJIbIM TI0Ka3aTeleM, BbINOIHATh
npeoOpa3zoBaHus BEIPAKECHUM, COIEPKAIIMX CTEMIEHHU C IIEJIBIM TTOKa3aTeleM.

BrINONHATH TOXKIECTBEHHBIE MPEOOPa30BaAHUS PAIIMOHATBHBIX BHIPAXKEHUN Ha
OCHOBE MPaBWJI ACUCTBUI HAJ MHOTOUYJICHAMY U aIreOpandeCKUMU TPOOSIMH.

PacxitanpiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumMeHsaTh MpeoOpa3oBaHUs BRIPAKESHUM JJIsSI PEIICHUST PA3IMUHbBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUA U HEPABEHCTBA

Pewats NMHENHBIE, KBaJpaTHbIE YPaBHEHUS W PalMOHAIbHBIE YpPAaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoaUTE MpOCTENIINE UCCIIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJE C TPUMEHEHUEM rpaduyecKux MpecTaBieHuil (ycTaHaBIMBATh, UMEET
JM YpAaBHEHUE WM CUCTEMA YPABHECHUH PEIICHUS, €CIM UMEET, TO CKOJbKO, U
nmpoyee).

[lepexomuTh OT clOBECHOW (OPMYIHPOBKH 3ajaud K €€ anredpanmdecKou
MOJENM C TIOMOINBK) COCTaBJICHUS YPABHEHHS WJIM CUCTEMBl YpaBHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4U MTOJTYYEHHBIN PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CDABHEHUSI, OLICHKH, PEIIATh
JMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI, JaBaTh I'padUuecKyro
WJUTIOCTPAIMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKUNHA

[TorHumaTe ¥ KCHONB30BATh (DYHKIIMOHATBHBIC MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), ONPENeNsITh 3HaueHHe (YHKIMM IO 3HAYEHUIO
apryMeHTa, OIpeeTsTh CBOMCTBA QYHKIUH 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIUNA BUJIA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, OIHICHIBATH CBONCTBA YHCIOBOI (PyHKIIH
o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydaromuiicsi TOJYYUT CIEIYIOIINE
IIPEIAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNOPSAIOUYUBATH PALlMOHATILHBIC U UPPALIMOHAIBHBIC YHCIA.

BoimonasITh apudMeTruuecKue ASHCTBUS C PAIlMOHAIBHBIMU YHCIIaMU, COYETast
YCTHBIE U THUChbMEHHBIE TPUEMBI, BBITIOIHATH BBIUUCICHUS C UPpalMOHATbLHBIMU
YU CJIAMU.

Haxonuts 3HaueHMs CTENEHEN C LIEJIBIMU MTOKA3aTEISIMU U KOPHEH, BBIUUCIISTh
3HAYEHUS] YUCIOBBIX BBIPAKECHUI.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHCIA, BBINOJIHATh NPUKUIKY pe3ysbTaTa
BBIYNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.
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YpaBHeHUA U HEPABEHCTBA

Pewars 1uHENHbIE U KBaApaTHBIE YPABHEHHUsI, YPABHEHHUS, CBOAALMECS K HUM,
npocTeiiune ApoOHO-paOHaIbHbIE YPaBHEHUS.

Pemare cucrtemsl NByX JMHEWHBIX YPAaBHEHUM C JBYMS INEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TeKCTOBBIE 3aJauM aiareOpamvyeckuM CrIocoOOM C  MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBoauTh MpoCTEUIINE UCCIEAOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE€ C IPUMEHEHUEM IpapUUECKUX MpeAcTaBIeHUN (ycTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUHN PEIIEHHUs, €CIU UMEET, TO CKOJBKO, U
npouee).

Pemarp nuHeliHbIE HEpAaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pa)KaTh
pEelIEHNE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alKChIBATh PELIEHUE C MOMOLIBIO
CHUMBOJIOB.

Pemarb  cucTeMBl  JIMHEHMHBIX  HEPAaBEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIFOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, M300pakaTh pELIEHUE CHCTEMBI
HEPABEHCTB HA YMCJIOBOU MPSIMOM1, 3alUChIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUHN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3naBaTe (QyHKIIMM HU3y4YeHHBIX BHUIOB. [lOKa3bIBaTh CXeMaTHUECKU

PacIoIOKeHNE Ha KOOPIMHATHOM ITOCKOCTH rpadukoB QyHKIMIA BUA: V = kx, ) =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHUIA
KO2(PHUIIUEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts 1 HM300paXkaTh CXEMATUYECKU I'paUKU KBaJpaTHUUHBIX (DYHKLHH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacnio3naBaTh kBagpatTuuHyo GyHKIHUIO 10 (opMyiie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMM U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAEAOBATEIBHOCTH U MPOTPECCHH

Pacno3naBaTh apu(hMEeTHUECKYIO U T€OMETPUUECKYIO TPOTPECCUU MTPHU PA3HBIX
cnoco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  UCHOJB30BaHUEM (OPMYJ N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpecCuid, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl MOCJIEJOBATEIbHOCTH TOYKAMU Ha KOOPJAUHATHOMN
IUIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTSMH, B TOM
YHUCIIE 3a/1a4¥ U3 PEaJbHOM XKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJISITOPA, HUPPOBBIX
TEXHOJIOTHHA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBo yacoB DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakTuueckue (mudpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypcsl
Yucna u BeluKcIeHUs. PalinoHAIbHBIC 25 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
2 AnrebpanyecKkue BbIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f41 5590
but6mmoreka [IOK
2 1
3 YPaBHEHHS H HEPABCHCTRA 0 https://m.edsoo.ru/7f415b90
but6mmoreka [IJOK
4 K . D 24 1
OOpAMHATH! 1 rpaduKy. PyHiin https://m.edso0.ru/7f415b90
bubnuorexa [JOK
5 IT 600 6 1
OBTOpEHHE # 0DODICHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOIT'PAMME
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8 KVIACC

KoJun4vecTBo 4yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabnusie IIpakruyeckue (1upp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
bubnuoreka [IOK
1 | .K 15
rcia v BeauciaeHus. KBaapaTHeie KOpHHA https://m.cdsoo.ru/7f417af
) Uucna u BeruucieHus. CTEneHsb ¢ 1eIbIM 7 bubmmorexa [JOK
[0Ka3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIPaKECHUS. 5 | bubnmoreka [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKECHHUS. 15 1 bubmuoreka [IOK
AnreGpanueckas Apo0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBa. KBagpaTHbie 15 | bubmuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 13 bubnmnoreka [HJOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 v .H 12 1
paBHeHMs U HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
but6mmoreka [IOK
o .
8 YHKUHH. OCHOBHBIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 o 4 9
yHiun. quCa0BLIE GyHKIIH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 I1 6006 6 1
OBTOPEHHC 1 ODODICHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOIT'PAMME
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9 KVIACC

Mepesar vepes [nanok 14.11.2023 09:35 GMT+03:00

Kosmn4yecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnubsie IIpakrnyeckue (1udpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 Uucna u BeruucieHus. JleicTBUTENbHbBIC 9 bubmorexa [JOK
4yucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHUSI C 14 | bubnmoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 1 bu6muoreka [IOK
YpaBHEHU U https://m.edso0o.ru/7f419d08
but6mmoreka [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrsa 6 hitps://m.edsoo.rw/7f419d08
but6mmoreka [IOK
o 16 1
> YHKIHH https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
15 1
6 YwucoBble OCIEI0BATEIHHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3 AL 18 | bu6nuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» AnreGpa, 7 knacc/ Jlopodees I'.B., CyBopoBa C.b., bynumosuu E.A. u
npyrue, AkunonepHoe oomiectBo «M3natensctBo «IIpocBemienue»
» Anre6pa, 8 xmacc/ Jopodees I'.B., Cysoposa C.b., byaumosud E.A. u
npyrue, Akunoneptnoe oomectBo «M3aarensctBo «lIpocBenienne
» Anre6pa, 9 kiacc/ Jlopodees I'.B., Cysoposa C.b., bynumosuu E.A. u

npyrue, AkunonepHnoe oomectBo «M3aarensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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