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HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIEro 00pa3oBaHuUs: OHA
o0OecrieynBaeT W3y4YEHUE JPYTUX JAUCIMIUIMH, KaK €CTECTBEHHO-HAy4HOro, TaK U
T'YMAaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUJISl MPOJOJIKEHHUs] 00pa30BaHUs U B
MOBCEHEBHOM ku3HU. Pa3Butue y oOydarouuxcsi Hay4yHbIX MPEACTaBICHUN O
MPOUCXOXKJICHUM M CYIIHOCTH anreOpanyeckux aOCTpakiuid, crnocode OTpakeHus
MaTeMaTUYCCKOW HAyKOW SBJICHHW MW TIPOIECCOB B MPUPOAC U OOIIECTBE, POJHU
MaTEMaTUYECKOrO0 MOJICTUPOBAHUS B HAyYHOM MO3HAHUU M B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB MBIIUICHUS, HEOOXOAUMBIX s
ajanTalii B COBpeMeHHOM IudpoBoM obOmiectBe. M3yuenue anreOpbl oOecreunBaeT
pa3BUTHE yMEHHUS HaOII0aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBAaTH CBOU
JNEUCTBUA U BBIBOJBI, (QopMynupoBaTh yTBepkIeHUs. OcBoeHHE Kypca anreOpsl
00ecreynBaeT pa3BUTUE JIOTUYECKOIO MBIIUIEHUS OOYYalOLIMXCS: OHU HCIOJIb3YIOT
NEAYKTUBHbIE M HMHIYKTHBHBIE pPAacCyKI€HHUs, OOOOIIEHHE M KOHKPETH3ALHIO,
abctparupoBanrie u aHajoruto. OO0yueHue anrebpe mpezanoyaracT 3HAYUTEIbHBIN 00BEM
CaMOCTOATENLHON JIeATEIbHOCTH OO0YyYaloIUXCs, MOITOMY CaMOCTOSITENIbHOE pEIlCHUE
3a/1ay SABJSETCS peaiu3aluei AesITeIbHOCTHOTO IPUHITUIIA O0yUEHHUS .

B crpykrype mnporpammbl yueOHOro kypca «AmnreOpa» i OCHOBHOI'O OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKHUE JTUHUU: «Hucna
U BBIUMCICHUSN», <«ANreOpandyeckue BBIPAKCHUSI», «YPaBHCHHS U HEPABEHCTBA»,
«Dynkun». Kaxmas u3 3THX cojep)KaTeIbHO-METOJUYECKUX JMHUN pa3BUBAETCS Ha
MNPOTSHKEHUU TPEX JIET U3Y4YEHHUsS Kypca, B3aUMOJCUCTBYsSI C OPYrUMHU €ro JHUHHsAMU. B
X0Jle M3y4Y€HHs Y4eOHOro Kypca oOydarouuMmcsi MPUXOJUTCA JIOTHUECKH pPacCyKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M € 3TUM B porpammy y4yeOHOTO
Kypca «AnreOpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTAaBICHHBIE BO BCEX
OCHOBHBIX pa3JlieJlax MaTeMaTU4ecKoro oOpa3oBaHMs U CHOCOOCTBYIOIIME OBJIAJEHUIO
O0Oy4YarOIIMMHUCS OCHOB YHHMBEPCAJIIBHOIO MaTeMaTH4eckoro si3bika. CopepkareabHOll u
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «AinreOpa»  ABISIETCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nUHUKM «Yucna U BBIYKCICHUS» CIY>KUT OCHOBOM JJIs JaJbHEUIIETro
U3y4YeHUs] MaTEeMaTHUKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYalOIIUXCSA JIOTUYECKOTO
MBILIJIEHUS, (QOPMUPOBAHUIO YMEHMsS  IOJIb30BAaThCA  QJITOPUTMAaMH, a  TaKKe
MPUOOPETECHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TMOBCEAHEBHOW >KU3HH.
Pa3BuTHe NOHATHA O 4YMCIE HAa YPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHUsl CBSI3aHO C
palMOHAIIBHBIMA W HPPALMOHATBHBIMU 4YHCIaMU, (OPMUPOBAHHEM TMPEJCTABICHUN O
JEHUCTBUTEILHOM 4YHCIie. 3aBEpIICHUE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpeHEMY
o01emMy 00pa30BaHMUIO.



ConepxaHue JBYX aireOpamdecKux JMHUA — «AJreOpandecKue BBIPAKCHUS» U
«YpaBHCHHS W HEPaBEHCTBA» CIIOCOOCTBYEeT (OPMHUPOBAHUIO Yy  OOYyYarOIIMXCS
MaTeMaTHYeCKOTo armapara, HeoOX0IUMOTO IS PEIICHUs 3a/Jad MaTeMaTUKH, CMEKHBIX
IPEIMETOB W TPAKTUKO-OPMEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00IMIero
oOpa3zoBaHMsl Y4eOHBIA MaTepuasl TPYHIUPYETCS BOKPYT PAIMOHATIBHBIX BBIPAKECHUM.
AnreOpa JCMOHCTpUPYET 3HAYCHHE MaTeMaTUKA KaK s3bIKa IS  ITOCTPOCHHS
MAaTEMATUYECKUX MOJEJEU, ONMCAHUS MPOLIECCOB U SBJIECHUN pealbHOrO mupa. B 3agauum
oOydeHus anredpe BXOAAT TaKKe JAIbHEHIIee Pa3BUTHE aJITOPUTMUYECKOTO MBITIUICHHUS,
HEOOXOMMOT0, B YAaCTHOCTH, IS OCBOCHUS Kypca HH(POPMATUKH, W OBJIAJICHUE
HaBBIKAMHM  JICNYKTUBHBIX  paccyxnueHui. IIpeoOpa3oBaHue CHUMBOJBHBIX  (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CITOCOOHOCTEH K MaTeMaTH4EeCKOMY TBOPUYECTBY.

Conepxxanne (GyHKIMOHATBHO-TPAUUCCKON JMHUM HAICICHO Ha TOJNyYCHHE
oOy4JaronuMucss 3HaHUN O (YHKIHSIX KaK BaXHEHIIEH MaTeMaTWYeCKOW MOJICIH s
OMMCAHUS W WCCICNOBAaHUS PA3HOOOPA3HBIX TMPOIIECCOB U SIBICHUN B TPHUPOAEC U
oOmectBe. M3yueHue matepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUs
UCIIOJIB30BaTh Pa3JIMYHBIC BHIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC,
CUMBOJIMYECKHUE, TpaduiecKrie, BHOCHT BKJIaI B (JOPMUpOBAHUE MPEIACTABICHUN O pOJIH
MaTEMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo ydyeOHOMY TuiaHy B /—9 kiaccax m3ywaercsi y4eOHbIN Kypc «Anrebpa»,
KOTOpBI  BKJIIOYAeT CJEAYIOIIMEe OCHOBHBIE paslenbl cojepxkanus: «Ywucina u
BBIYHCIICHUS», «ANTCOpandecKUe BBIPAKCHHSI», «YPaBHCHHS M  HEPABCHCTBA»,
«DYHKIUN.

Ha u3yuenue yuebHOro Kypca «Anredbpa» orBoautcs 306 dacos: B 7 kiacce — 102
yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 vaca B Hepenio), B 9 kimacce — 102 vaca
(3 yaca B HezeIIO).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHOU (DOPMBI 3amUCH ApoOei K
npyrou. IloHATHE panMOHaIBHOrO 4YMCIA, 3alMCh, CPABHEHUE, YIIOPSAOYHMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTuyeckre AeUCTBUS C palMOHAIBHBIMUA YHUCIAMHU.
Pewenue 3a1ay u3 peasbHON MPaKTUKKU HAa YaCTH, Ha APOOH.

Crenenb ¢ HaTypaJIbHBIM ITOKa3aTelieM: OIpejesieHrne, MpeoOpa3oBaHue BbIPAKEHUIM
Ha OCHOBE ONPENEICHUs, 3auCh O0NbIINX YKcel. [IponeHThl, 3anuchk NPOLEHTOB B BHJIE
Apodu u 1pobu B BUE MPOLEHTOB. Tpu OCHOBHBIE 33a4u HA MPOLEHTHI, PEIICHUE 3a/1a4
U3 peajbHOW MPAKTUKH.

[IpruMeHeHnEe TPU3HAKOB JEJIUMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIM HaTypATbHBIX
qucen.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPONOPLHOHATBHOCTH.

AuredpanvecKkue BbIPaKeHU

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C MEPEMEHHOM. JlomycTumble
3Ha4YEeHUsl IepeMeHHbIX. l[IpencraBieHue 3aBUCUMOCTM MEXKIYy BEJIMYMHAMU B BHJIE
(dopmynbl. Beruncinenuss no ¢opmynam. IlpeoOpaszoBanue OYKBEHHBIX BBIPAKEHHIH,
TOXKJIECTBEHHO paBHbIC BBIPAXEHUs, MpaBUia MPeoOpa3oBaHUA CYMM U MPOU3BEICHHIA,
MpaBuiia pacKpbITUSL CKOOOK M MPUBEICHHUS MOJOOHBIX CIIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM.

OnHowrensl W MHorouwieHol. CreneHp MHorowieHa. CIlOK€HHE, BBIYMTAHUE,
YMHOXXE€HHE MHOIO4JeHOB. DOpMysbl COKpPAIIEHHOIO YMHOXKEHUSA. KBaJApaT CyMMBl H
KBagpar pasHoctu. Popmysia pa3HOCTH KBaaparoB. Pa3nokeHue MHOIOYIECHOB Ha
MHOXUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUEe, KOpPEHb ypaBHEHMs, NpaBWiIa  MpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOEe ypaBHEHHE C OAHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO YPaBHEHUS,
pelieHre JIMHENHbBIX ypaBHeHU. CocTaBlIeHUE ypaBHEHHH 10 YCIOBUIO 3aaul. Pemenue
TEKCTOBBIX 337]a4 C IOMOILBIO YPABHEHUM.

JluneiiHoe ypaBHEHHME C JBYyMS IMepeMeHHbIMU M ero rpaduk. Cucrema IBYX
JTUHEHHBIX ypaBHEHUI C JBYyMs NEpeMEHHBIMH. PelieHne cUcTeM ypaBHEHHI CITOCOOOM
NoACTaHOBKH. [Ipumepsl peleHnst TEKCTOBBIX 3a/1a4 ¢ MTOMOIIbI0 CHCTEM YPABHEHHU.

DOyHKUUHA

Koopaunara Toukn Ha npsimoin. YucnoBsle MpoMexXyTKH. PaccTosiHue Mexy AByms
TOYKaMH KOOPJIUHATHOU HPSIMOM.



[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. AOcuucca v opAMHATa TOYKU HA
KOOpJAMHATHON TuiockocTu. [lpumepsl rpadukoB, 3amgaHHbix Gopmynamu. YrteHue
rpad@ukoB peanbHbix 3aBucuMocTeil. [lonarue dynkumu. ['padux ¢ynkumu. CpoiicTBa
¢ynkuuii. Jluneitnas ¢ynknus, e€ rpaduk. ['padux ¢ynkumu y = [X|. I'paduueckoe
pElLIECHUE JUHENHBIX YPABHEHUM U CUCTEM JINHENHBIX YPABHEHUN.

8 KJIACC

Ynciia v BbIYMCJIECHUS

KBagpatHbiii kopeHb u3 yucna. [lonstue 06 uppaunoHanbHOM uucie. [lecaTnyHbie
MPUOIMKEHUS UPPALIMOHAIBHBIX uncesl. CBOMCTBA apu(pMETUUECKUX KBAJIPATHBIX KOpHEH
U UX T[PUMEHEHHE K TMPeoOpa3oBAHUIO0 UMCIIOBBIX BBIPAKEHUN U  BBIUUCICHUSIM.
JlenCTBUTENIBLHBIC YHCIIA.

Crenenb ¢ 1enbIM oKazaTeneM U e€ cpoiicTBa. CtaHaapTHas 3aMUCh YUCIA.

AJuiredpanvecKue BbIPaKEeHU

KBanpaTHblil TpéxuseH, pa3noXeHue KBaApaTHOTO TPEXUJICHa HA MHOKHUTEIIH.

AnreOpandeckas apodb. OCHOBHOE CBOMCTBO anreOpamdeckoil apobu. CioxeHue,
BBIYMTAHUE, YMHOKEHHE, JIeJIEHUE anredpandeckux apooei. PanimoHanbHbie BEIpAXKEHUS U
UX MpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHeHuUs. Teopema Buera.
Pemenue ypaBHEeHH, CBOIANIUXCS K JIMHEWHBIM W KBaapaTHbIM. [IpocTeitmme npoOHO-
palMOHaNIbHbIEC YPABHEHHUS.

I'paduueckass uHTEpHpeTaluss yYpaBHEHUW C JBYMS TEPEMEHHBIMHU U CHUCTEM
JMHEWHBIX YpaBHEHUN C JBYMsI MepeMeHHbIMU. [IpuMephl pelieHusi CUCTeM HEJIMHEHHBIX
YpaBHEHUM C IBYyMS TIEPEMEHHBIMHU.

Pelenne TekCTOBBIX 3a1a4 aNreOpandeckumM CrocoOoM.

HucnoBble HEpaBeHCTBA M UX CBoMCTBAa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUMIBHOCTD HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW IMepeMeHHOW. CucreMbl
JINHENHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM.

DOyHKIUU

[lonsitue ¢ynkuuu. OONacTh omnpeaeiaeHUuss U MHOXKECTBO 3HAYEHHM (DYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'paduk dynknuu. UYrenue cBorictB pyHkiuu no e€ rpaduxy. I[Ipumepsl rpaduxon
(GYHKIMN, OTpaXKaroIUX peaabHbIe MPOIECCHI.

@DYHKIMY, OMUCHIBAIONIUE MPSMYI0 U OOpaTHYIO MPOMOPIIMOHAIILHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrkiun Y = X2, Y = X3,y = VX, y=|x|. [padudeckoe pereHne ypaBHeHHIT 1
CUCTEM YPaBHEHUM.

9 KJIACC



Yuciia ¥ BIYMCICHUS

PaunoHanpHple 4YHMCla, UppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsITUUHbIe ApoOU. MHOXKECTBO JEUCTBUTENbHBIX YHMCEN, NEHCTBUTENbHBIE YMCIa Kak
OECKOHEUHbIE JECATHUYHbIE JApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEKIY
MHOECTBOM JIEUCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSMOM.

CpaBHeHue JEUCTBUTEIBHBIX qucell, apupmeTnyecKue NEUCTBUS c
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl 00BEKTOB OKPY’KAIOIIETO MHUPA, AJTUTEIHHOCTD MPOIIECCOB B OKPYIKAIOIIEM
MHUpE.

[Tpubnnx€HHOE 3HaYEHUE BEIMYUHBI, TOYHOCTh MPUOIMKeHNus. OKpYIJIeHHE YnCed.
IIpukuaka 1 OLEeHKa Pe3yIbTaTOB BBIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Pelienue ypaBHEHUM, CBOASAIINXCS K TMHEHHBIM.

KBampaTtHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOISAIIMXCSA K KBaJIpaTHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pelieHUs ypaBHEHUMM TpETbeW U YETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOKUTEU.

Pemenne npoOHO-palMOHaNbHBIX  ypaBHEHHWI. PeimeHne TEKCTOBBIX — 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHuUE ¢ IByMs IEpEMEHHBIMU U €ro rpaduk. Pemenue cucteM IByX JIMHEHHBIX
YPaBHEHMH C IBYMs IIEPEMEHHBIMU. Pelienre cucrem AByX ypaBHEHHM, OJTHO U3 KOTOPBIX
JUHEHHOE, a Jpyroe — BTOPOW cTemeHu. [paduyeckas HHTEPHPETAIUS CUCTEMBI
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pelenne TekCTOBBIX 3aa4 aNreOpanyeckumM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOMN. Pelenne cucrem TMHENHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoW. KBaapaTHeie HepaBeHcTBa. ['paduueckas
MHTEPIIPETALS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMH.

DOyHKUUHA

KBagparuunas ¢yukuus, e€ rpaduk u cBorctsa. [lapabomna, KoopauHATHI BEPUIUHBI
napaboJibl, 0Cb CHMMETPUU MapadOIIbI.

Ipaduxn Gyskmmit: Y = kx, y = kx + b, y = k/x, y = x3,y = VX, y = |X| , n nx
CBONCTBA.

YucJioBbIC MOCICI0BATEILHOCTH U MPOrPecCum

[loHdaTHE  YKMCIIOBOM  MOCIENOBATEIBbHOCTH.  3aJaHUE  IOCIEAOBATEIbHOCTU
peKkyppeHTHOH hopMyoi u popmyJioi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccun. Dopmynsl N-ro  uieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTPECCUi, CYMMBI TTEPBHIX NUIICHOB.



N3o0pakenne wieHOB apuMEeTUIECKOW U T€OMETPUIECKON MpOrpeccuii TOYKaMu Ha
KOOPAMHATHOM MIOCKOCTHU. JIMHENHBIN U SKCIOHEHIIUATbHBINA POCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE Ppe3yabTaThbl OCBOCHMSI IPOrpaMMbl y4yeOHOro Kypca «Auredpa»
XapaKTepU3yrTCA:

1) naTpuoTHYecKOe BOCIIUTAHHUE:

IPOSIBJIEHUEM MHTEpPECAa K MPOLIJIOMY M HACTOSLIEMY POCCUMCKOW MaTEMAaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSAM POCCHUMCKMX MAaTEMAaTHKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX JOCTMIKEHUN B JPYTHX HayKax WU
NPUKJIAJAHBIX cepax;

2) rpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW I'paKJaHWHA M pealu3aluy €ro Ipas,
NpeJICTaBICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TMpOIeNyp TpakKIaHCKOro ooOmiectBa (Hampumep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXXJEHHIO STUYECKUX NPOOJIEM, CBSI3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH, OCO3HAHWEM BaXXHOCTHM MOPAJIbHO-ITHYECKHUX
MPUHIUIIOB B ACSATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOI Ha aKTUBHOE YYaCTHE B PEIIEHUU MPAKTUYECKHUX 33724 MaTEeMaTHYECKON
HAIPaBJICHHOCTH, OCO3HAHUEM BAKHOCTU MAaTEMAaTUYECKOr0 00pa30BaHUs Ha MPOTKEHUU
BCE OKM3HM JJis YCHEIIHOW MNpO(PEecCHOHANbHOW JEATEIbHOCTH U  Pa3BUTHUEM
HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHUEM HWHAUBHUAYAIbHON
TPACKTOPUM OOpPa30BaHMSI M JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYeCKOe BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPUITHIO MATEMATHUYECKUX
OOBEKTOB, 3ajay, peIIeHUuH, pacCyKICHHH, YMEHHUIO BHJETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHMS:

OpHMEHTAlMENd B JIEATEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEICTABICHUMN
00 OCHOBHBIX 32aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MIPUPOBI U OOLIECTBA, IOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl 4eIOBEUECKOW JEeSTeNIbHOCTH, ITAloB €€ pa3BUTUS U
3HQUUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHU, OBJAJACHUEM SI3bIKOM MAaTEMaTUKU U
MaTeMaTU4YECKON KyJIbTypPOU KaK CPEJACTBOM MO3HAHMS MHUPA, OBIAAECHUEM ITPOCTENIIUMU
HAaBBIKAMU HCCIIEIOBATENIbCKON AEATEIbHOCTH;

6) ¢usnueckoe Bocnuranue, ¢(opMUpPOBaAHHE KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arONMOy YU



TOTOBHOCTBIO MPUMEHATH MATEMATHYECKHE 3HAHUS B MHTEPECAX CBOETO 310POBb,
BEJICHHUS 30pOBOro o0pasa Ku3HU (310pOBOE NHTaHKE, COATAHCHPOBAHHLIM PEKUM
3aHATHH M OTIBIXa, peryiaspHas (pu3ndyeckas aKTHBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA
pedaekcuu, MpU3HaHUEM CBOETO MPaBa Ha OIMUOKY M TAKOT'O K€ IPaBa JAPYroro 4elioBeKa;

7) 3K0JI0rH4YecKoe BOCIIMTAHHE:

OpMEHTALMEH Ha NPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWMM JJIsS pElICHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYKaIOIIEH Cpelbl, IUIAHHPOBAHMS IOCTYIKOB U OLEHKH HX
BO3MOKHBIX ITOCIIEACTBHIA IJIs1 OKPY XKAOIIEH CPEbl, 0CO3HAHMEM III00aIBHOr0 XapakTepa
9KOJIOTHYECKUX IIPOOIIEM U ITyTEH UX PEIIEHHUS;

8) amanTanusa K H3MEHAIOLIHMCS YCJIOBHAM COUHMAILHON U MPHPOIHOM CpPeabI:

TOTOBHOCTBIO K JEHCTBHSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAaKTUYECKYI) EATEIbHOCTh, B TOM YHCIE yMEHHE
YUUTBCSA y APYTUX JIHOJEH, IPHOOpETaTh B COBMECTHOM JESATEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OILITA APYTHUX;

HEOOXOAMMOCTEIO B (DOPMMPOBAHMM HOBBLIX 3HAHHM, B TOM uuciie (pOpMYIMPOBATEH
Ui, TIOHATHS, THIIOTE3bI 00 0OBEKTAX M SBJIIEHHUSX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JE(PHUIUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BHTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYalHiO, BOCIPHHUMATH CTPECCOBYIO
CHUTYaIUIO KaK BBI30B, TPEOYIONIUI KOHTPMED, KOPPEKTUPOBATH IIPUHUMAEMEIE PELIEHUS U
nercTBHs, OPMYIUPOBATEH M OLIEHUBATH PUCKHU M TOCIEACTBUS, YOPMHPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble JJoruuyeckue 1eMCTBUA.

e BBUIBJISITh UM XAPAKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUYECKUX
00OBEKTOB, TOHSATUM, OTHOIICHUN MEXKIYy MOHATUSAMH, (POPMYIUPOBATH OIpPEACICHUS
MOHSATHUM, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKAIMKU, OCHOBAHUSA s
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPHH IIPOBOIUMOTO aHAIN3a;

e BOCTIPHHUMATH, GOPMYJIHUPOBATH U MPEOOPA30OBHIBATH CYKICHUS. YTBEPAUTEIIHHBIC
U OTpHUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHEIE,

e BBUIIBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W NPOTUBOPEYHUS B
¢dakTax, TaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX, TPEjIaraTb KPUTEPUU JIJIsT BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

e JICJIaTh BBIBOALI C HCMOJIb30BAaHWEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

e pa3dMpaTh JIOKA3aTeJIbCTBA MATEMATHYECCKMX YTBEpXKACHUU (MpsAMbIE W OT
MIPOTUBHOTO), TIPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIC JTOKA3aTeIhCTBA MaTEMATHICCKIX



(dakToOB, BBICTpaUBaTh aPryMEHTAlMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE PACCyKICHUS,

e BBIOMpATH CHOCOO pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BeIOMpaTh HanOoJIee MOIXOAIINN C y4ETOM CaMOCTOSITEIbHO BBIJCIICHHBIX
KPUTEPHEB).

ba3zoBble ucciaeaoBare/ibcKue 1eiCTBUA.

e HCIIOJIB30BaTh BOIPOCHI KaK HMCCICIOBATEIbCKUA HMHCTPYMEHT ITO3HAHUS,
dopmynupoBaTh BOMPOCH], (PUKCUPYIONIME MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHHUE;

e IPOBOJIUTH MO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN SKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE [0 YCTAHOBICHUIO OCOOEHHOCTEN MaTEMaTUYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOMH;

e CaMOCTOSITENIbHO (OpMyIUpOBaTh OO0O0OIEHNWS W BBIBOABI IO pe3yJbTaTaM
POBENEHHOTO HAOJIOICHUs], HMCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCThH IOIYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 000OIIECHUA,

e IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TpOIEcca, a TaKXKe BBIJIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBUIBIATH  HEAOCTATOYHOCTh M M30BITOYHOCTH  HMH(OpPMALMK,  JIAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

e BBHIOMpATh, AaHATW3WPOBATH, CHUCTEMATH3WPOBATh W  HUHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB B (OPM MPEICTABICHHUS;

e BBIOMpaTh (PopMy mpencTaBieHUss WHGOPMAIMU W WIUTIOCTPUPOBATH pEIIaeMbie
3a/layu CXeMaMHu, uarpaMmmaMu, HTHOU rpaukoi U uX KOMOUHALIMSIMU,

e OIICHUBATH HAAEKHOCTH MHPOPMAIMH IO KPUTEPHUSIM, MPEIOKEHHBIM YUHTEIIEM
WM COPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIe el cTBUS:

e BOCIpUHUMATHL U (GOPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHSIMHU U
IeJIIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOKO TOUYKY 3PCHHS B YCTHBIX H
MMMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHSI TIO0 XOIYy pEUICHUs 3a7a4d, KOMMEHTHPOBATH
MOJTYYCHHBIA PE3YIIbTAT;

e B Xole OOCYXJCHHsS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMBI,
npoOsieMbl, perraeMoi 3ajauyu, BBICKA3bIBATh HJEH, HAIICJICHHbIE Ha TOWCK pEIICHHUS,
COMOCTAaBIIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTMX YYaCTHHUKOB JIHAJIOTa,
oOHapyXMBaTh pa3jiM4ve M CXOJCTBO MO3ULHNA, B KOPPEKTHOU (popme (popMyIHpoBaTh
pa3HOTJIacHsi, CBOU BO3PAKEHUS;



e MPEACTABISATH PE3YJbTAThl PEIICHUs 3aJadyd, DKCIEPUMEHTa, HCCIEI0BaHuUs,
MPOEKTa, CAMOCTOSITEILHO BEIOMPATh (hOpMAT BBICTYIIIICHHUS C YIETOM 3a7a4d MPE3CHTAIUN
1 0COOEHHOCTEN ayuTOpuH;

e NMOHMMATh M WCIIOJNB30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThI MPU PENICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71a4;

e IMPUHUMATH I€JIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOH paboThI, pactpeesaTh BUABI paOdoT, JOTOBApUBATHCSA, OOCYKAATh MPOIECC U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

e YYaCTBOBATh B TPYIMIOBHIX (opmax paboTel (0OCYyXIeHUS, OOMEH MHCHHSIMH,
MO3TrOBBIC IITYPMBI U JIPYTHE), BITOIHITH CBOI YacTh PabOTHl M KOOPIUHHPOBATH CBOH
NEUCTBUA C IPYTUMHU YJieHAMU KOMaHbl, OIEHWBATh KAUYe€CTBO CBOETO BKJIaJa B OOMIMiA
IPOAYKT IO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMOICHCTBUSI.

Pery/siTuBHbIE YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranusanus.

e CaMOCTOSITCIILHO COCTABJIATH ILIAH, aITOPUTM PEIICHUS 3a1auu (MM ero 4acTh),
BBIOMpATh CHOCOO pemieHuss ¢ Yy4E€TOM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BAapPHAHTHI PEUICHUH C Y4ETOM
HOBOU MH(pOpPMAIUH.

CaMOKOHTPOJ/Ib, SMOIIHOHAIbHBIH HHTEJVIEKT:

e BIAJIETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJSL Mpolecca M pe3yJsbTara
peleHrs MaTeMaTHIeCKOH 3a1a4H,

e TPEIBUICTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpPH PEIICHUH 3aJadH,
BHOCUTh KOPPEKTUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa JAESITEIIbHOCTH IOCTaBICHHOW MeNu U
YCIOBUSIM, OOBSCHATh TPUYUHBI JIOCTIDKEHUS WM HEIOCTIDKEHUS LEelIH, HaXOIUTh
OlIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OIBITY .

IHNPEJMETHBIE PE3YJIBTATBI

K konmy oOydenus B 7 KJacceoOyJarolmUNUCs TMOIYUYUT CICAYIOIINE MPEIMETHBIC
pe3yJbTaThI:

Yucjaa v BbIYUCJIEHUA

BrImonHTh, codeTast yCTHBIC U MUChbMEHHBIC TTPUEMBI, apU(PMETHICCKUAC ACHUCTBUS C
pAIlMOHAIILHBIMU YHUCJIAMH.

HaxoauTe 3Ha4YeHMS YHCIIOBBIX BBIPAKCHUH, MPUMEHATh pa3HOOOpa3HBIE CIIOCOOBI 1
NpUEMBI BBIYMCIICHUS] 3HAUYCHHUU APOOHBIX BBIpAXXEHUM, COAEpKaIIMX OOBLIKHOBEHHBIE U
JECATUYHbBIC TPOOH.



[Tepexoauth OT OAHOM (OPMBI 3amUCH YHUCET K JApyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JICCSITHYHYIO APOOB).

CpaBHHBAaTh M YIIOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTh yucna.

BpINONMHAT NPUKUAKY W OLEHKY pE3yjbTaTa BBIYUCICHUM, OLEHKY 3HAYEHUU
YHUCJIOBBIX BbIpRXEHUI. BBIMOMHATE AEUCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeIIMH.

[IpuMeHATh NPU3HAKYU AECIIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYpPaIbHbIX YHCEIL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOILLIEHWEM BEJIWYMH,
IPONOPLUHUOHATIBHOCTBIO BEIUYMH, MPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS
3a/1a4y ¢ y4ETOM OIpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

AJredOpanveckne BbIpaKeHUs

Hcnonp3oBaTh anreOpandyeckyto TEPMHUHOJIOTMIO U CHUMBOJUKY, MPUMEHSTH €€ B
poliecce OCBOEHUS yueOHOTro MaTepHala.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAKEHMM TIpU  3aJaHHBIX  3HAYCHUSX
MEPEMEHHBIX.

BeInonHAT, npeoOpa3oBaHUs 1EJIOI0 BBIPAXKEHHST B MHOIOYIEH MPUBEICHHEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINONHAT YMHOKEHUE OAHOYJIEHA HA MHOTOWIEH M MHOTOWJICHA Ha MHOIOYJIEH,
OpUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJ[paTa pa3HOCTH.

Ocyl1ecTBIATh pa3yioKEeHUE MHOTOWJIEHOB HA MHOXKHUTEIIN C MOMOILBbIO BEIHECEHUS 32
CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH CllaraéMbIX, MpPUMEHEHHs (popmyn
COKpAILEHHOIO YMHOKEHHS.

[IpumensaTy npeoOpa3oBaHUs MHOTOWICHOB I pEUICHUS Pa3IuYHBbIX 3a/ad U3
MaTE€MaTUKH, CMEXXHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajJbHbIMU  IOKa3aTEJSIMU UL
peoOpa30BaHUsI BHIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pematp nMHENHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSS MpaBUila Iepexoaa
OT UCXOAHOTO YPAaBHEHHsI K pABHOCUIBHOMY eMy. [IpoBepsTh, ABISETCSA M YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METo bl IPU PEIICHUN TUHEUHBIX YPAaBHEHUN U UX CUCTEM.

[TogOupaTe npuMepsl nap 4ucel, SABISIONIMXCS PEeUICHUEM JTUHEHHOTO YpPaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C JBYMs
NePEMEHHBIMH, MOJIb3YACh IpaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemats cucteMsl AByX JIMHEMHBIX YPaBHEHHI C IByMsl IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKH.



CocTaBnisaTh ¥ pelaTh JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUN 1O
YCJIOBHIO 33/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a7[a4H MMOJYyUYCHHBIH
pe3ynbTar.

DOyHKIUU

N3o0pakaTh Ha KOOPJAMHATHON TIPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh YKCIOBBIE INPOMEKYTKH Ha
anreOpanyeckoM si3bIKE.

OTtMeuath B KOOPAMHATHOM TMJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEHHbIX QyHKIMA. CTpouTh rpaduk GyHKIuU Y = [X|.

OnuceIBaTh C MOMOIIBIO (PYHKIIUHA H3BECTHBIE 3aBUCHUMOCTU MEXKIY BEIMUYUHAMH:
CKOpPOCTb, BpEMS, PACCTOSHHE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHHE PYHKITUU IO 3HAYCHUIO € apTryMEHTa.

[TorumaTts rpadgudeckuii crocod MpeACTaBICHHS U aHaIM3a WH(OPMAITH, U3BIIEKATh
U UHTEPIIPETUPOBATH HHPOPMALIHIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJjacceoOydarolmuidcsl MOMYUYUT CICAYIOIIUE MPEIMETHbIC
pe3yJIbTaTHI:

Ymnciia v BbIYMCJIEHUS

Hcnonb30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOKECTBE JEUCTBUTEIbHBIX YHCEI IS
CpaBHEHUS, OKPYTJEHUS U BBIUUCIECHUH, N300pakaTh ACHCTBUTENbHBIC YUCIA TOUKAMU HA
KOOPJUHATHOM MPSIMOM.

[IpuMeHsTh OHATHE ApUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOJUTh KBAJPAaTHbHIC
KOpDHHU, UCIOJIb3Yysl TPH HEOOXOIMMOCTH KAaJbKYJATOP, BBIMOJIHATH MpeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIINUX KBAIPATHBIE KOPHU, UCITOJIB3YsI CBOMCTBA KOPHEU.

Ncnonb3oBaTh 3anucu O0JIBIIMX U MAJIbIX YHACE ¢ TOMOIIBIO JECATUYHBIX Ipo0ei U
creneneii yncina 10.

AuiredpanvecKkue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IIEJIBIM MOKa3aTeIeM, BBITIOJIHITH MPeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKAIINX CTETIEHU C LEIbIM MOKA3aTEJIEM.

BeImonHATh  TOXJIECTBEHHBIE MPEOOpa30BaHUs pPAIMOHATBHBIX BBIPAKCHUN Ha
OCHOBE TMPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu JpOoOsIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumeHnsaTy npeoOpa3oBaHUsl BBIPAKEHUN ISl PEIICHHS PAa3IUYHBIX 3a/lady U3
MaTE€MaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHEHBIE, KBaJpaTHbIE YypaBHEHUSI U PpalMOHAIbHBIE YpaBHEHWUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IByMS IEPEMEHHBIMMU.



[IpoBoguTH mHpoCTEHIINE UCCIEAOBAHHUS YPAaBHEHUW W CHUCTEM YpPAaBHEHUW, B TOM
YHuCciIe C TNPUMEHEHUEM TpaduuecKuX IMpelcTaBiieHuil (yCTaHaBIMBAaTh, WMEET JIH
ypaBHEHHE WJIH CUCTEMa YPaBHCHUMN PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

[lepexonuTh OT cllOBEeCHOU (POPMYITUPOBKH 337auu K €€ anreOpanueckoi MOJEIH C
IOMOILBIO COCTABJIICHUS] YPABHEHUS WM CHUCTEMBl YPAaBHEHMI, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYYECHHBIA PE3yJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLIEHKH, pEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHONW M HX CHUCTEMBI, JlaBaTh TpadUuECcKyIo
WUTFOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ WCHOJB30BaTh (YHKIMOHAIBHBIC TIOHATUS W S3bIK (TCPMUHBI,
CHUMBOJIMYECKUE 0003HAYCHHUS), ONIPECIIATh 3HAUeHUE (PYHKIIUU 110 3HAYCHHUIO apTyMEHTa,
OTIpEeAETATH CBOMCTBA (DyHKUMU 1O €€ TpaduKy.

CrtpouTts rpaduKu 31eMEHTApHBIX PYHKIMIA BUA!

y =k/x,y =x2,y =x3y = [X|, y = VX, oImcbIBaTb CBONCTBA YHCIOBOM (YHKIUH IO
e€ rpaduky.

K xonmy obOydenus B 9 KjacceoOydaronuiicss MOIYYUT CIEAYIOIINUE MPEAMETHBIC
pE3ybTaTHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PAIMOHAIBHBIE U UPPALIMOHATIBHBIE YUCIIA.

BoinonuaTe apudmMernyeckue ACHCTBUS C PAIlMOHANBHBIMU YHUCIaMH, COYETas
YCTHBIE€ U MUCbMEHHBIE TPUEMBI, BBITTOJIHTH BBIUUCIEHUS C UPPALMOHAIbHBIMHA YUCIAMHU.

HaxonuTp 3HaueHHsI CTENEHEW € LEIbIMH IOKAa3aTeasIMU U KOPHEW, BBIYMCIIATH
3HAYEHUS] YUCITIOBBIX BBIPAKECHUIA.

OKpyrisTh NEMCTBUTENBHBIE YHUCIIA, BBITOIHATD IPUKUIKY PE3YJIbTAaTa BEIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUH.

YpaBHeHMs 1 HEPaBeHCTBA

Pemiars nuHENHbIE M KBaApaTHbIE YpPAaBHEHUS, YPAaBHEHUS, CBOJMSIIMECS K HUM,
npocTrenime ApoOHO-palMOHANIbHBIE YPABHEHHUS.

Pemate cucteMsbl NBYX JIMHEHHBIX YPAaBHEHUW C JIBYMsS NEPEMEHHBIMH M CUCTEMBbI
JBYX YpaBHEHUH, B KOTOPHIX OHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemarp TexcToBBIe 3a7aud anreOpandecKuM CIOCOOOM C MOMOIIBIO COCTaBJICHHS
YPaBHEHHUS WM CUCTEMBI ABYX YPABHEHUH C JBYMS MEPEMEHHBIMU.

[IpoBoguTH mHpoCTEHIINE UCCIEAOBAHHUS YPAaBHEHUW W CHUCTEM YPAaBHEHUMW, B TOM
YHuCciIe C TNPUMEHEHUEM TpaduuecKuX TMpelcTaBiieHuil (yCTaHaBIMBAaTh, WMEET JIH
ypaBHEHHE WM CUCTEMa YPaBHCHUH PEIICHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIC HEPAaBEHCTBA, M300paxkaTh peLICHHE
HEPABEHCTB HAa YKMCIIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.



Pemate cucTtemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh pEIIEHHWE CHCTEMbl HEPABEHCTB Ha YMCIIOBOU
MPSMOI1, 3aMUCHIBATH PEUICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3IWYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBate  ¢GyHKIMM  HM3y4YeHHBIX BHJOB. [loKa3biBaTh  CXEMaTHYECKHU

pacIoyioKeHUe Ha KOOPAMHATHOMN IJIOCKOCTH TpadukoB GyHKImA Bupa: y = KX, y = kx +
b,y=kix, y= a2+ bx+ cy=x3 y =X y= |x, B 3aBUCHMOCTH OT 3HAYCHHIi
K03 (PUIIMEHTOB, ONUCKHIBATh CBOMCTBA (DYHKIIMA.

Crpouts u u300pakaTh CXEMaTUYECKH TpaduKH KBAAPATUUYHBIX (PYHKIIHH,
OIUCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 10 X rpaduKam.

Pacno3naBaTh KBaapaTHMuHyr0 QYHKIOUIO 10 (opMmyje, NPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKINI U3 peanbHON )XU3HU, (PU3UKH, TEOMETPHUH.

YucioBble NOCI€10BATEILHOCTH H NPOrpeccuu

Pacrio3naBaTh apu(pMETHUECKYI0O M TE€OMETPUYECKYI0 MPOrPECCHUH TpPHU Pa3HbIX
crioco0ax 3aJaHusl.

BBINOMHATE BBIUKCIEHMSI C UCTIOJIB30BAaHUEM (POPMYJI N-TO WieHa apuPMETUUECKOHN U
T€OMETPUYECKON MMPOTPECCHM, CYMMBI IEPBBIX N YWIEHOB.

N306paxaTs 4iIeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJMHATHOMN TIIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBIE C YHCJIOBBIMHU IIOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIE
3a71a4¥ U3 PEeATbHOM JKU3HU (C UCIOJIh30BAaHMEM KAIBKYJISATOPA, IM(QPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

HaumeHoBaHMe pa3iesioB U TeM
NMporpamMmbl

Ne i/

Uncna 1 BEIYHUCICHUS. PaHI/IOHaJ'IBHBIe
qucia

Anre6panyecKue BbIPaKCHUS
YpaBHEHHUSs 1 HEpABEHCTBA
Koopaunate! u rpaduku. OyHKmum

[ToBTOopenue u 06o0IEHNE

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuyecTBOo 4acos

Kontpoabnbie IIpakTnyeckue
Bcero

padoThI padoThI
25 1
27 1
20 1
24 1
6 1
102 5 0

DJIeKTPOHHbIE
(undpoBbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorekxa [{OK
https://m.edsoo.ru/7f415b90
bu6mmorekxa [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmorekxa [JOK
https.//m.edsoo.ru/7f415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90




8 KJIACC

Ne /0

10

OBIIEE KOJIMYECTBO YACOB IIO ITIPOIT'PAMME

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Yucna v BRIYUCICHUS. KBaI[paTHLIe KOpHHA

Yucaa u Berauciienns. CTeneHs ¢ OCJIbIM
IIOKa3aTcJICM

AnreGpanyeckre BbIpaXeHHUs.
KBanpatHblii TpEXUIIeH

Anrebpanyeckue BHIPaKECHUS.
Anrebpanueckas 1poOb

VYpaBHeHus u HepaBeHCTBa. KBagpaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCcTBa. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
Oyukiyu. OCHOBHBIE TOHATHUS
Oynkuu. YucmoBeie PyHKITUN

[ToBTOpEeHue u 060061IeHNE

KoaunuecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTtposabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(mudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmorekxa [IOK
https.//m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8
bu6mmorekxa [{OK
https://m.edsoo.ru/7f417af8




9 KJIACC

HaumeHoBaHMe pa3ieioB U TeM
Ne n/m
NPOrpamMMslI

Yucna u BerunucieHus. JleicTBUTENbHBIC
qucia

VYpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa
OyHKIUU

YucaoBbIe MTOCIEA0OBATEILHOCTH

[ToBTOpeHue, 06001eHNE, CHCTEMAaTH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOIT'PAMME

KoaunuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(um¢posbie)
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [IOK
https.//m.edsoo.ru/7f419d08

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [IOK
https.//m.edsoo.ru/7f419d08

bubmoreka [JOK
https://m.edsoo.ru/7f419d08

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08
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