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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO  OOIIETo
oOpa3oBaHUs: OHa OOecleurnBaeT U3yuyeHUE APYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMAaHUTApHOIO IIMKJIOB, €€ OCBOEHHUE HEOOXOAMMO s
POJ0JDKEHUsT 00pa30BaHMsI U B MOBCEIHEBHOM ku3HU. Pa3Burtne y oOydaronmxcs
HAyYHBIX TPEACTABICHUNH O TMPOUCXOXKJIECHUU U CYIIHOCTH anredpandecKux
abcTpakiui, crocode OTpa)KeHUs] MaTeMaTHYeCKOW HAyKOW SIBJICHUM U MPOIIECCOB B
IpUPOE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJIETTUPOBAHMS B HAYYHOM MTO3HAHUU
U B MPAKTHKE CMOCOOCTBYET (HhOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIUICHHS, HEOOXOAUMBIX ISl aJanTaliid B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuenne anreOpbl obOecrmeunBaeT pa3BUTHE YMEHHS HaOII0gaTh, CpPAaBHHUBATh,
HaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBUSI W BBIBOJBI, (POPMYJIHPOBATH
yrBepxaeHus. OcBoeHHE Kypca aireOpbl 00ecleyuMBacT pa3BUTHE JIOTHYECKOIO
MBIIUICHUSI OOYYaroOUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE UM HWHIYKTUBHBIC
paccyxjeHus, oO0OOIIeHHe W KOHKPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe mpeanoiaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESITEIbBHOCTH 00YYaromMXcs, IO3TOMY CaMOCTOSITEIbHOE PELIEHUE 3aJau SIBISIETCS
peanu3anuen AesTeIbHOCTHOTO MIPUHITUIIA OOYUEHHS.

B ctpykType nporpammel yueOHOro Kypca «Airedpa» st OCHOBHOTO OOLIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Uucna ©  BBIUKCICHUS», «ANTEOpandecKue BBIpAKEHUS», «YpaBHEHUA U
HEPABEHCTBA», «DyHKIMW». Kaxnas U3 3TUX coAaepKaTeIbHO-METOAUYECKUX JTUHUAN
pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, B3aUMOJICUCTBYS C JPYTUMU
ero JuHUAMH. B Xonae wu3ydeHHs ydeOHOro Kypca OOy4YaromIMMCSl MPUXOJIUTCA
JIOTUYECKH PACCYXAATh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3U C
TUM B TpOrpamMmy y4eOHOTo Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TMPEICTABICHHBIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTH4YEeCKOIo
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarolUMHCS  OCHOB
YHUBEPCAIBHOTO MaTEMAaTHYECKOTO s3blka. CoOmepKaTebHOW W CTPYKTYPHOM
OCOOEHHOCTBIO YYEOHOro Kypca «AIredOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanve uHUM «Yuclia W BBIUUCICHUS» CIYXKUT OCHOBOM st
JanbHENIIero M3y4yeHus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYyYaIOIIMUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCSl AJTOPUTMAMU, a
TaKke TMPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs



CBA3aHO C pAlMOHAIBHBIMM M HPPAUMOHAIBHBIMU 4YHUCIaMH, (OPMHPOBAHUEM
MPEJCTABICHUIN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHMS YHCIOBOU JIMHUU
OTHECEHO K CpeIHeMY 00I111eMy 00pa30BaHHUIO.

ConeprxaHue IByX aireOpandyeckux JUHUN — «AlreOpandeckue BhIPaKEHUsD» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOIo Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BbIpOKEHUU. AJreOpa JAEMOHCTPUPYET 3HAYCHHME MAaTEeMAaTUKU KakK s3bIKa s
MOCTPOCHHSI MATEMAaTUYECKUX MOJIETIEH, ONMCAHUS POLIECCOB U SIBIICHUI PEaTbHOIO
mupa. B 3amaum oOyueHuss anrebpe BXOIIT TaKkKe JalbHEWIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca
uHpOpPMATUKKA, W  OBJAJCHUE  HAaBBIKAMU  JICNIYKTUBHBIX  PaCCYKICHHM.
[IpeoOpa3oBanre CHUMBOJIBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKOW JMHUM HAIICJICHO Ha TOJIyYeHUE
0Oy4aroIMMUCS 3HAaHUM O PYHKIUAX KaK BaXKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMHCAHUS M MCCIEIOBAHUS PA3HOOOpPA3HBIX MPOIIECCOB W SIBICHUW B TMPHUPOJIE U
obuiectBe. M3ydyeHne marepuaia CiocOOCTBYET Pa3BUTHIO y 0OYYAIOMIUXCS YMEHUS
WCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MATEMaTUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MPEJCTABICHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY MjaHy B 7-9 Kkjaccax wu3ydaercs YYeOHBIH Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielbl COJACpKaHUS:
«Uucna u  BBIUMCIHEHUS», «ANTeOpandyeckue BbIpAXKECHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIINMN.

Ha usyuenue yuebHoro xypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kinacce —
102 gaca (3 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPeXo]l OT OJAHOW (OpPMBI 3alUCU
npobeit k gpyroil. [loHsATHe palMOHANBHOTO 4YHCNA, 3allCh, CpPaBHEHHE,
yOOPSIOUYUBAHUE  pPAllMOHATIBHBIX  YHcel.  ApudMeruyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YuClaMU. PemeHne 3amad u3 peanbHOM NPAKTUKM HA YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeAelieHne, Mpeodpa3oBaHue
BBIPAKEHUI HAa OCHOBE OIpEACNICHUS, 3amuch OonbIMX yucenl. [IpoleHTsl, 3amuch
MIPOLIEHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTHUKH.

[IpumeHeHne  NPU3HAKOB  JCIAMOCTH,  PAa3JO0KEHHME HAa  MHOXHUTEIU
HATYpaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM  4ucie 1mpsmMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHUS C IEpEeMEHHOM. JlomycTumslie
3Ha4YeHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJC
¢dopmyibl. Beruucnenus no ¢opmynam. [IpeoOpa3zoBaHre OyKBEHHBIX BbIpaXKEHHH,
TOXXIECTBEHHO  paBHbIE BBIPAXKEHHMs, TMpaBWia MNpeoOpa3oBaHUs CYMM H
MPOU3BEJCHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl U MHOrouieHbl. CteneHb MHoOrowieHa. CJOKEHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyiia pa3HOCTH KBajpaToB. Pa3nmokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, TMpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JIuHelHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHCIO KOPHEHW JMHEHHOIO
YpaBHEHHUS, PEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUM MO YCIOBHUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 C MOMOIIBI0 YPABHEHHM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEepeMeHHbIMH U ero rpaduk. Cucrema aByX
JIMHENMHBIX YpAaBHEHUM C JBYMs IIEpEeMEHHbIMU. PeleHue cucreM ypaBHEHUU
croco0oM MoJICTaHOBKH. [IpuMephl pelieHus: TEKCTOBBIX 3a7ja4 ¢ MOMOIIbI0 CUCTEM
YpaBHEHUN.



DOyHKUNHA

Koopaunara toukn Ha npsimMon. UuciioBble NMPOMEKYTKH. PaccrosHue mexmay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHar, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW IiockocTH. [Ipumepsl rpadukos, 3ajaHHBIX (QOpMyIamMH.
Urenue rpadukoB peanbHbIX 3aBUcuMoOcTel. [lonstue pynkumu. I'paduk GyHKINN.
CpoiictBa ¢ynkuuid. Jluneiinas dynknus, e€ rpaduk. ['padux Qyskmum y = [X|.
['padmyeckoe penieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueii kopeb u3 uucia. lloHsTne 00 HppalMOHAIBHOM YHUCIE.
JlecaTuuHble TPUONMKEHUST UppalMOHAIbHBIX uncesl. CBOHCTBa apu(pMETHUUECKUX
KBaJIpaTHBIX KOPHEN M UX MPUMEHEHHE K TPEOoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

Crenenb ¢ 1enbIM NoKa3aTeneM U e€ cpoiicTBa. CTanaapTHas 3aMuCh YUCa.

Auire0panvecKue BbIPAKEHUSA

KBampaTHbIil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanyeckass JpoOb. OCHOBHOE CBOMCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJeHUE  allreOpandeckux  JpoOeil.
PannoHanbHbie BhIpaXXEHUS U UX IPEOOpPa3OBAHHKE.

YpaBHeHMs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, dhopmysna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM MW KBaJpaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

I'paduueckass uHTEepnpeTalvs ypaBHEHUN C JABYMSI TIEPEMEHHBIMU M CHUCTEM
JUHEWHBIX YPAaBHEHUW C JBYMS MNepeMeHHbIMU. I[IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C IBYMS IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

HucnoBble HEPABEHCTBA U MX CBOWMCTBA. HepaBEeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEpaBEeHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUNHA

Koopaunara touku Ha npsMoi. UHclIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[Tonsitne pynkuu. O6macTh onpeaeieHnss 1 MHOXKECTBO 3HAYCHUH (DYHKITHH.
Crioco0Obl 3a1anust GYHKITHI.



I'paduk Pynxuun. Ytenue cBoictB ¢yHkuu mno e€ rpaduxy. [Ipumeps
rpa@ukoB (QyHKIMMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.

OYHKIMK, ONKCHIBAIOIIME TMPAMYI0 M OOpaTHYI0 MPONOPLUUOHATbHBIC
3aBHCHMOCTH, uX rpaduxn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduaeckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

YpaBHeHUs U HEPABEHCTBA

JIuneriHOoe ypaBHEHME. Pemenne ypaBHeHNM, CBOISIIMXCS K JIUHEUHBIM.

KBagpaTHbIl TpEXUIIEH, pa3JIOKEHNUE KBAJPATHOIO TPEXWIEHA HA MHOKUTEIN
KBampaTtHoe ypaBHeHue. PelieHne ypaBHEHMI, CBOISMIIMXCSA K KBaJIPaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUHW TPETbEM U YETBEPTOMU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIH.

I'padrueckass mHTEpHIpeTanusi ypaBHEHU C JBYyMSI NEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YPAaBHEHUU C JBYMsS MNepeMeHHbIMU. IIpumepsl pemeHns cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenue apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ IByMs NEpEeMEHHbIMU M ero rpaduk. PemieHue cucrem AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHne CHCTeM NBYX YpaBHEHUU,
OJIHO U3 KOTOpBIX JHMHEHHOE, a JApyroe — BTOpOW cTeneHu. Ipaduueckas
WHTEPIPETALNs] CHCTEMbBI YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandecKkuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBaA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MEPEMEHHBIMHU.

DOYyHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabGoma, xoopAauMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CAMMETPHUH MapadoJIbI.

I'padukn dyukumit: y = kx, y = kx + b, y = ki/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

[Tonsitne pynkuu. O6macTh onpeaeieHns 1 MHOXKECTBO 3HAYCHUHN (DYHKITHH.
Crioco0bl 3a1anust GyHKITHIA.

I'padpux Pynxuuu. Urenuwe cBoicTB ¢yHkuuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QYHKIHMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMM, ONUCHIBAIONIME TMPSAMYH U OOpaTHYyI0 TPOMOPIIMOHAILHBIC
3aBHCHMOCTH, uX rpaduxn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pelIeHre YpaBHEHUHN U CUCTEM YpaBHEHUIA.

YucJioBbIC OCIEI0BATEIBLHOCTH U MPOrPecCuy

[loHsiTHE YHCITOBOM IMOCIIENOBATEIBHOCTH. 3aJaHH€ MOCIIEA0BATEIbHOCTU
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WiIeHa.

Apudmernueckass U reomerpuueckas mnporpeccuu. Dopmysibl N-ro YieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrpeccCuii, CyMMbI MEPBHIX N YJICHOB.

N3o0paxkeHre UiIeHOB apu(PMETHYeCKOM | TEeOMETPUUYECKON mporpeccuit
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHbI€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3y/IbTaThl OCBOCHHS IIPOrpPaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K TOCTHKEHHUSAM POCCHUMCKUX MaTEMATUKOB U POCCUNCKON
MaTEMaTUYECKOM IIKOJIBI, K MCIOJIb30BAHUIO 3THUX JOCTHKECHUN B APYTMX HAayKax U
MPUKIATHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEN TIpaKJaHWHA U pPEAM3alMHU €ro
IpaB, MPEJCTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaxIaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MPOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HA aKTHMBHOE YYacTUE B pELICHUM MPAKTUYECKHX 3a]ad
MaTe€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaT€MaTHYECKOIrO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEM KU3HU I YCNEmHOW NpodecCrOHaIbHOU
JESITeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUYyaJIbHOM TPaeKTOPUH OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, pacCyKICHUM, yMEHHIO BHUJAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
IpecTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UYEJIOBEKA, MPHUPOABI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKu Kak c@epbl 4Yel0oBeUYeCKOn
NEATENBHOCTH, 3TallOB €€ pPa3BUTHA M 3HAYMMOCTH [UIsl Pa3BUTHs LMBHIIN3ALNM,
OBJIAJICHUEM S3BIKOM MaTeMaTHUKA W MaTEMaTHYECKOH KyJIbTYpOWl KakK CpPeICTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HaBBIKAMHU HUCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuTaHUe, (opMHpPOBaHHMEe KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOTO 0J1ATONOJYYHs:

TOTOBHOCTBIO TPUMEHSATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECax CBOETO
3I0pOBbSl,  BEJIEHUS  3/J0pOBOro  oOpaza  JKHM3HM  (340pOBOE  IUTaHUE,
cOAaHCUPOBAHHBIA  PEXUM 3aHATHUM M OTAbIXa, peryjsipHas (Qunyeckas
AKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallel Ha MPUMEHEHHE MAaTeMaTU4YEeCKUX 3HAHWUW JUIsl pelleHMs 3a7ad B
00J1acTH COXPAHHOCTU OKPYXKaroIle cpebl, INIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KalOIIEW Cpenbl, OCO3HAHHUEM TIJI00AIBHOIO
XapakTepa dKOJOTHYEeCKHUX MPoOJieM U IMyTel X peleHus;

8) amanTanmusi K M3MEHSIIOIIHMCSI YCJOBHSAM CONMAJIbHOH M TNPHUPOIAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHMSX HEONPENEIEHHOCTH, ITOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHUE YUHUTHCS y APYTHX JIIOJIEH, TPUOOPETaTh B COBMECTHOU AESITEIBHOCTA HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HaHW, B TOM 4YHUCIE
(dbopMynaupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPeOYyIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIe
pemeHuss U JACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PHUCKA M TMOCIEICTBUS,
(hopMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble 1ornyeckue AecTBUA:

e BBIABISITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TPU3HAKH MATEMAaTHYCCKHUX
00OBEKTOB, TIOHATHHA, OTHOIICHUN MEXIy TMOHITHAMH, (HOPMYyIHPOBAThH
OompeneneHusl  TMOHSATWUW,  yCTAaHABIWBAaTh  CYHIECTBEHHBIH  TMPU3HAK
Kiaccu(pukanyuu, OCHOBAaHUSA Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPHUIATEIbHBbIC, CIMHWYHBIC, YacTHbIE M O0OIIHe,
YCIJIOBHBIE;



BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (haKkTax, MaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSIX, NPEAiaraTh KPUTCPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3bupaTrh JT0Ka3aTelbCTBA MAaTEMATHUECKUX YTBEPXKICHHM (TpsSMble U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTU4ecKnxX (aKTOB, BBICTpAWBATh AapTyMEHTAIUIO, TMPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C yIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbLCKUe 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM HHCTPYMEHT IO3HAHUA,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MNpodIeMy,
CaMOCTOSATENIbHO yCTaHABIMBATH HCKOMOE U JaHHOe, (opMUpOBAThH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UINIO0, MHCHHE,

IPOBOJUTH 1O CaMOCTOSATENIbHO COCTaBJIEHHOMY IUJIaHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOSATENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOJAEHUS, HCCIEIOBAaHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH  HEJOCTATOYHOCTb M M30BITOYHOCTh HH(OpMAlLlMK, JAHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a4a4u;

BbIOMpaTh, AaHANU3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpaTh (opMy TpencTaBieHHs HWHGGOpMAUUMU U WUIIOCTPUPOBATH
periaemMbie 3aJaud  CXEMaMH, JMarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMK TO KPUTEPUAM, MPEII0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIpUHUMATL U CI)OpMy.TII/IpOBaTB CYKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
oeisiMu O6HICHI/I$I, sSACHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHHA B



YCTHBIX M NHCBMEHHBIX TEKCTaX, [1aBaThb IOSCHEHUS IO XOAY pELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3yybTaT;

e B X0/ OOCYXXJEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMor 3aayu, BhICKa3bIBaTh WJIEH, HAIICJICHHbIE Ha MOUCK
pELIEHNUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
uanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e MPEACTABIATh PE3YJIBTATHl PEIICHUS 33Ja4l, SKCIEPUMEHTA, UCCIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a/1au
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPHUH;

e TOHUMATh U HMCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAJIbHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMAaTUICCKUX 3a71aY,

e TMPUHUMATH LEIb COBMECTHOM JEATEIIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pachpeneisTh BHAbB pabdOT, JJOroBapHUBaThCS,
o0CyX/aTh MPOIECC U Pe3yJIbTaT padOoThl, 0000IAaTh MHEHHSI HECKOIBKUX
JIIOICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyxkaeHus, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTUE), BHITIOIHSATH CBOIO YacTh pabOTHI U
KOOPAVUHUPOBATh CBOU JIEUCTBUS C APYTMMH YICHAMU KOMAaHJIbI, OIIEHUBATh
KaueCcTBO CBOEro BKJIaJa B OOWIMA MPOAYKT MO  KPUTEPUSM,
chopMyIMpPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTAaBISATH IUIAH, AJTOPUTM pEIICHUS 3a7auu (WU €ero
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBaTb U  KOPPEKTHPOBATh
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbII HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTara
pelIeHust MaTeMaTU4eCKOM 3a/1auu;

e TMPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1auu,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pPE3yJbTaTa ACSATEIbHOCTH MOCTABICHHOW LENH U
YCJIOBUSIM, OOBSCHSTh TPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIETH,
HaXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K koHumy oOyuenus B 7 Kkjacce O0Oy4yalomUiACs TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Ymncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTas YCTHbIE M INHUCbMEHHBbIE MPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonmuth 3HaY€HWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbBIC
CrocoObl ¥ TPUEMBI BBIYMCICHUSI 3HAYEHUI JPOOHBIX BBIPAKEHUN, COJEPKAITUX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PAIUOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXCHUW. BBIMONHATE AEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIAMHU.

[IpuMeHsTh MPU3HAKUA JETUMOCTH, Pa3ioKeHUE HA MHOXKUTEIU HATypalbHBIX
qucedn.

Pemiath MpakTUKO-OpHUEHTUPOBAHHBIE 3aJaud, CBSI3aHHbBIE C OTHOIIECHUEM
BEJIMUMH, MPONOPIHOHAIBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHUYECHHUH, CBS3aHHBIX CO CBONCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUSI

Hcnonp3oBath anredbpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, TIPUMEHSITH €€ B
MPOIECCe OCBOCHUS YUeOHOTO MaTepuaia.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BrinonHsaTh mpeobpa3oBaHus 11€JI0T0 BBIPAKEHUS B MHOTOYJICH MPUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BpIMoNHAT, yMHOXXEHUE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHSAThH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylIecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILBIO
BBIHECEHHUS 3a CKOOKHM OOIIET0 MHOXHUTEJNS, TPYNIUPOBKHU CIaraeMbIX, IMPUMEHEHHUS
hopMyJT COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh TpeoOpa3oBaHUsl MHOTOUWICHOB JIJIS PELISHUS Pa3IMUHbIX 3a]la4d U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTHUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAJIBHBIMU ITOKA3aTEISAMHU IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHUS C OJHOW IMEPEMEHHOM, NPUMEHsA IpaBuUia
nepexoa OT UCXOJAHOI0 YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTsh, ABIeTCS JIn
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensaTy rpaduueckue METOIbI MPU PEIICHUU JUHEHHBIX YpaBHEHHU U UX
CUCTEM.

[lonGupate mnpuMepbl TMap YHCEN, SBISIONIMXCA PEHICHUEM JMHEHHOTro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPIWHATHON IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JABYMS
EepPEeMEHHBIMH, MOJIB3YSICh TPa(UKOM, MPUBOJUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemats cucTeMbl IBYX JIMHEMHBIX YPABHEHHU C ABYMs NEPEMEHHBIMH, B TOM
qrciie rpaduIecKu.

CocraBisiTh W pemarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHHI MO YCIIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkath Ha KOOPJMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH HA
aredpanvdeckoM si3bIKe.

OTMeuarb B KOOPJAMHATHOM IUIOCKOCTA TOYKHM IO 3aJaHHBIM KOOpJHUHATaM,
CTpOoUTh rpaduku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C MOMOIIbIO (PYHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, IIE€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOJUTENIBHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHre PYHKIIUU IO 3HAYCHHIO €€ apryMEHTa.

[lonumate rpadpuyeckuid cnocod NpPeACTaBICHUS M aHajdu3a HHPOPMALIHH,
M3BJIEKATh U MHTEPIPETHUPOBATH MHPOPMALIMIO U3 IpadUKOB PEANbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K konmy oOyuenus B 8 kJjacce o0Oyyaromuiicss TOJYYUT CIEAYIONINE
MPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYUCICHUSA

Hcnonb3oBaTh HayajdbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCeN I CpaBHEHUS, OKPYTJICHUS W BBIUUCIECHUHN, M300pakaTh JCHCTBUTEIHHBIC
YyycJia TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHM, HCIIOJb3Yysl TMpPU HEOOXOAMMOCTH KaJbKYJISATOP, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKEHHUM, COAEpX AaIIMX KBaJApPAaTHbIE KOPHHU, HCHOJIb3YS
CBOWCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJBIIMX W MaJIbIX YHCEN C TOMOIIBIO JIECITHYHBIX
npo0eii u creneHelt yucna 10.



AJuireOpandecKkue BbIPaKEeHUSA

[IpuMeHATh MOHATHE CTENEHW C LEeJIbIM  IOKa3aTejeM, BBINOJHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIMX CTENEHH C LIEJBIM MOKa3aTeeM.

BbINONHATE TOXIECTBEHHbIE MPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HAJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHnsATh npeoOpa3oBaHUs BBIPAKEHUUN I PEIICHMs Pa3IMYHbIX 3a/1ad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEVHBIE, KBaJpaTHbIE YPABHEHUS W pPalUOHAIbHBIE YpPAaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOoaUTE IPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUM M CHCTEM YpPAaBHEHUMH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKkux npejacTaBieHui (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYee).

[lepexonuTh OT cIOBECHOM (OPMYIMPOBKH 3agaud K €€ anredpandeckou
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB MJII CPABHEHHUSI, OLICHKH, PEIIATh
JMHENHbIE HEPABEHCTBA C OJHOW NMEPEMEHHON U UX CHCTEMBI, JaBaTh rpapUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[ToHumaTe ¥ MCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYECHMsI), ONPENENATh 3HAUCHHE (QPYHKIMHU [0 3HAUYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIUMHU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOH (ByHKIIMH
o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjacce o0Oydyaromuidicss TMOJYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIBTATHI:

Yucna v BBIYUCICHUSA

CpaBHHBATh M YIIOPSI0YMBATH PALMOHAJIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

BoinonsaaTh apudmMeTrueckue ACHCTBUS ¢ pallMOHATIBLHBIMU YHCIIAMH, COUYETas
YCTHBIE M NHUCbMEHHBIE MPUEMBI, BBIOJHATH BBIYMCICHUS C HPpalUOHAIbHBIMU
YU CJIAMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

Haxonuth 3Hau€HUs CTETIEHEN C LEIbIMU MOKA3aTEISIMU U KOPHEW, BBIYUCIATD
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyrJisiTh  ICMCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.



YpaBHeHUs U HEPABEHCTBA

Pemars MHEMHBIE U KBAIPATHBIE YPABHEHHUS, YPABHEHUS, CBOAILMECS K HUM,
MpOCTENIINE APOOHO-PAlMOHAIBHBIE YPABHEHMUSL.

Pemate cuctempl ABYX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amaud  anreOpanyecKuM CIOCOOOM €  MOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHCJIE C IPUMEHEHUEM Ipa)UUEeCKuX NMpeACTaBIeHUN (yCTaHaBIMBAaTh, UMEET JIU
YpaBHEHHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeWHbIE HepaBEeHCTBa, KBaJpaTHBIE HEPaBEHCTBAa, H300paxaTh
pELIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCHIBATh PELIEHUE C IOMOIIBIO
CHUMBOJIOB.

Pemars cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, 300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOyHKUUHA

Pacnio3naBaTh (yHKUMM H3y4eHHBIX BHUIOB. IlOKa3bIBaThb CXE€MaTHYECKU

pAacIioIoKEeHUE HAa KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIMI Bua: Y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHiI
K02 (PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W u300paxarb CXEMaTHUYECKH TpaUKyd KBaApaTUUHBIX (YHKIHM,
OTUCHIBAaTh CBOMCTBA KBAIpaTUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaJpaTHUYHYIO (QYHKIMIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUU.

YucsioBble MOCTEA0BATEIbHOCTH U MPOrPecCH

Pacno3naBaTh apu(MeTHUECKYI0O U T€OMETPUUYECKYIO IPOrPECCUH TPH PA3HBIX
crioco0ax 3aJaHus.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHMEM (GopMyl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl TMOCIEAOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NOCIEA0BATENBHOCTAMHM, B TOM YHUCIIE
3aJaud U3 pPEaNbHOW JKM3HM (C HCIIOJNIB30BAHHEM KAaJbKYJIATOPa, IHU(PPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
DJIEKTPOHHBbIE
Ne HaumenoBanue pasgenoB uteM  Koauvecrs (un¢posbie)
n/n MPOrpamMMbl 0 4acoB oOpa3oBaresibHbIC
pecypchbl
Yucna u BeruKciieHus. PanionanbHbie bubmmorexa IIOK
1 ' 25 https://m.edsoo.ru/7f41
qgucia
5b90
bub6moreka [JOK
2 AnreOpanyecKie BhIPaKCHHS 27 https://m.edsoo.ru/7f41
5b90
bubmoreka IIOK
3 YpaBHEHHS 1 HEPABCHCTBA 20 https://m.edsoo.ru/7f41
5b90
bu6moreka IJOK
4 Koopaunate! u rpaduku. OyHKIMN 16 https://m.edsoo.ru/7f41
5b90
bu6moreka IJOK
5 [ToBTOpEHKE M 0000IICHUE 7 https://m.edsoo.ru/7f41
5b90
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I[TIPOI PAMME



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
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 KUIACC

JIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/iesioB U TEM Koanuect
(uu¢posrbie)
n/n MPOrpamMMBbl BO 4YacoB
o0pa3oBaTeJIbHbIE
pecypchl
Yucia n Beruncienus. Ksagpataoie Brbmrorexa LIOK
1 T . ‘ P 15 https://m.edsoo.ru/7f41
KOpHU
7af8
Yucna u Beruucienus. CTeneHs ¢ budmiorexa LIOK
2 T 1 ‘ 7 https://m.edsoo.ru/7f41
LIEJIBIM IOKa3aTeJIEM
7af8
AJreOpanyuecKue BEIPAKEHUS budmiorexa LIOK
3 PAITHCCIUE BLIP ) 5 https://m.edsoo.ru/7f41
KBanparHsiil TpExuiieH
7af8
AnreOpanyecKkue BhIPAKEHUS Brbmzorexa LIOK
4 P P ' 15 https://m.edsoo.ru/7f41
Anrebpandeckas 1poob
7af8
VYpaBHEHHUS 1 HEpaBEHCTBA budmiorexa LIOK
5 P P ' 15 https://m.edsoo.ru/7f41
KBazpaTHbie ypaBHEHUS
7af8
VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI budmiorexa LIOK
6 paBH it P ' 13 https://m.edsoo.ru/7f41
ypasHe 7af8
YpaBHEHHUS U HEPABEHCTBA Brbmzorexa LIOK
7 p P ' 12 https://m.edsoo.ru/7f41
Hepasencrsa
7af8
buomoreka IIOK
8 ®yukuun. OCHOBHBIE TIOHATHS 5 https://m.edsoo.ru/7f41
7af8
bubmoreka IIOK
9 ®Oyukiyn. YncnoBbie PyHKIMHA 9 https://m.edsoo.ru/7f41
7af8
bu6mmoreka IJOK
10 [ToBTOpEHME 1 00OOIICHHE 6 https://m.edsoo.ru/7f41
7af8
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9 KUIIACC

KosauvecTBo JJIeKTPOHHbIE
Ne  HauMeHOBaHMe pa3/ieioB U
n/n TeM MPOrpPaMMbl Hacos (ppoBrie)
oOpa3zoBarejibHbIE
pecypcbl
1 Yucna 1 BRIYUCIICHUS. 4 bubmmoreka [JOK
JlelicTBUTEIbHBIC YHCIIA https://m.edso0.ru/7f419d08
, Jpmememecns L o 0k
o https://m.edsoo.ru/7f419d08
IepEMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 12 bubmmotexa [[OK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHHS 1 HEPABEHCTBA. 13 bu6moreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubmoteka [IOK
> Pynkupm 15 https://m.edsoo.ru/7f419d08
5 Yucaosie 19 bu6mmoreka [JOK
[IOCJIEI0BATEIHFHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IEHUE, 28 bubmoteka [IOK
CHUCTEMATH3AINS 3HAHUI https://m.edso0.ru/7f419d08
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