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1.IlosicHUTEIBbHAS 3aNIMCKA

[Iporpamma 1o anrebpe Ha ypOBHE OCHOBHOTO OOILIEro OOpa3oBaHMsS COCTaBJICHa Ha
OCHOBEe TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbl
OCHOBHOTO o0mero ooOpasoBanus, mnpenactaBieHHbix B PI'OC OO0, a Takxke paboueit
nporpammsel Bocutanust MBOY «COL Nel nm. Bununa U.I1.»

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTApHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOM >KHU3HH.
PazButne y oOydaromuxcs HaydyHBIX TNPEACTABICHUNH O MPOMCXOXKIEHUH M CYIIHOCTH
anredpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (POPMYIHPOBATh yTBEep)KIeHUs. OCBOeHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
WHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroIuxcsi, IMO3TOMY CaMOCTOSITEJIbHOE pELIeHHWe 3a7ad  SBISIeTCs  peanu3aunueit
JeSITeIbHOCTHOTO NPUHLIUIIA 00Y4EHUsI.

B crpykrype mnporpammel y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeNbHO-METoAMYecKre JTuHuH: «Yucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeIbHO-METOANYECKUX JIMHUI pa3BUBAeTCsS Ha MPOTSKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00y4aromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCThIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlabHEHIIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOH XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHCIE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanne JByX aireOpanuecKkux JHMHUH — «AnreOpanyeckue BBIPAKECHUA» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl MOCTPOSHHS] MaTeMAaTUYECKUX MOJETeH,



OIMCAHHUS MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyuenus aiaredpe BXOIAT TaKxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, IS
OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TPAUUECKOW  JIMHUM  HAIENeHO Ha  TOJy4YeHUe
00yJarmUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJETH JIJIsl ONUCAHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Y OOYYalOIIMXCS YMEHHUS HCIONb30BaTh pPa3InyHbIC
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYPHI.

CornacHo ywyebHOMy IUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbI Kypc «AmnreOpay,
KOTOpBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lienbl coiepxkaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BRIPAKEHHS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegenmo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).



2.Conep:kanue 00ydeHUust
7 knace

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOA OT OAHOH (opMBbI 3amucu Apoldeilt K
apyroi. IloHsATHEe panMOHAIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpeNeNIeHUE, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aad U3 peabHOU
IPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIIM HATYPAIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHasi MPOIOPLHUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOomyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. [lpeacraBneHue 3aBUCUMOCTHM MEXAY BEIMYMHAMU B BHJE (DOPMYIIBL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKpPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeIEM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOrou4jeHoB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3ajqaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOICTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHM.

DOyHKIUH

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMEXyTKU. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cucrema koopamHat, ocu Oxu Oy. AOcmuicca W OpAMHATA TOYKH Ha
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxknun. I'paduk ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yHkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHU.

8 kmacce
Yuciia 1 BLIYUCICHUSA



KBagpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsaTuunble
NpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBolcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW WU BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crenens ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiictBa. CTaHgapTHas 3alych YKUCIA.

Auredpanyeckune BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHUE, JeJeHne anredpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMl, cBOAAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckas uHTEpHpeTallss YpaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMU. [IpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajau anredpandeckuM CrocoOoM.

YucnoBele HepaBeHCTBA M UX CBoiWcTBa. HepaBeHCTBO ¢ OJIHOW NEpEeMEHHOI.
PaBHOCUIbHOCT, HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonsitue Gpynkuuu. OGnacTe ONpeaesieHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aanus QyHKIUH.

I'padux Qynxiuu. Yrenue cBoiictB ¢yHkuuu mno e€ rpaduky. IIpumepst rpapukon
(GYHKLUH, OTpaXKaIOUMX peabHbIe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuuun y = X2,y = X3,y = X, y=|x]. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 kjaacc

Yucaa 1 BbIYMCTIEHUS

PanmonaneHbie uncia, UppallMOHANBHBIE YHCA, KOHEYHbIE U OCCKOHEUHBIC NIECATUYHBIC
npobdu. MHOXECTBO JEHCTBUTEIBHBIX YHCEJ, JEUCTBUTEIIbHBIC YHCIIa KaKk OECKOHEYHBIC
JIecATUYHbIE  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JCHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, IIUTEIHHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHCell.
IIpuknika v OLlEHKa pe3yabTaTOB BEIYMCICHHMN.

YpaBHeHus1 M HEpaBEeHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUH TpPETbeW M 4ETBEPTOU CTEIEHEHR
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajay
anredpandeckuM METOAO0M.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHune cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JBYMsl INEPEMEHHBIMU. PemieHne cucrteMm AByX YypaBHEHHUH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JMHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOW. PemenHue cucrem JIHHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTa.

Yucii0BbIe NOCIEI0BATEIBHOCTH U NPOTrPECcCUm

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u HopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Popmynsl  N-ro  4jeHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX NUJIECHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOYKaMu Ha
KOOPJMHATHOMN MJIOCKOCTU. JIMHEHHBIN 1 SKCIOHEHIMAIbHBINA pOCT. CII0AKHBIE POIEHTHI.



3. Ilnanupyemple pe3yJabTaThl 0CBOCHUS IPOrPAMMBbI Y4eOHOI0 Kypca «AJsredpa» Ha
YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusi

JIN4HOCTHBIE Pe3yJbTAThI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpamMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MpOSIBJICHUEM HHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCUMCKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHMKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHUHM MPAKTUYCCKUX 3a7a4 MaTeMaTUYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W ASCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PEHICHUI, PacCyKIEHUHN, YMEHUIO BUJETh MaTeMaTHYeCKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcCTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeTOBEYECKOW eATEeTbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHupOBaHHEe  KYJBLTYPbl  3/0POBbSI W
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajad B o0JacTu
COXPAHHOCTH OKPYKAIOIIEH Ccpefpl, TIAHUPOBAHUS TOCTYIIKOB W OIIGHKH HMX BO3MOJKHBIX



HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpesbl, OCO3HAaHMEM IJI00AIBHOTO XapakTepa SKOJOTHYECKUX
po0JIeM U IyTel UX PELLEHUs;

8) ajanTanus K N3MEeHAIOIUMCS YCIOBUIM COLMATbHOI M MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y APYTUX
JrOJIeH, IpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIETEHIINU W3
OTIbITA APYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4uciie (GOPMYIUPOBATH UJICH,
HOHSTHS, THIIOTE3bl 00 0OBEKTAaX M SABJICHUSX, B TOM YHCJIE paHee HEH3BECTHBIX, OCO3HABAThH
neuIuTh COOCTBEHHBIX 3HAHUI N KOMIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH IMPHUHUMAEMbIe PEHICHUS WU
JelcTBHA, OPMYIHPOBATh U OLICHUBATh PUCKHU U TIOCIEACTBHSA, (POPMUPOBATH OMBIT.

MertanpeameTHbie pe3yJibTaThbl
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble oruueckue AeiicTBUs:

® BBUIBJISATH M XapaKTEpU30BATh CYIIECTBEHHbIC MPHU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPHUHHMMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATH CYXKJIECHUS: YTBEPAUTEIIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JAHHBIX, HAOMIOACHMUSIX W YTBEPXKACHUSX, MNpeiaraTb KPUTEPUU JUISl BBISBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHUYECKHUX YTBEPXKICHMH (TmpsiMble H  OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKuXx (HaKTOB, BBICTpAaUBaTh apPryMEHTALUIO, NPUBOAMUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbIOMpaTh CNOCOO pemeHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOAAMINNA ¢ YUETOM CaMOCTOSITENbHO BbIIEICHHBIX
KPUTEPUEB).

basoBrlencciieqoBare/ibCKHe 1eHCTBHA:

® CMOJNB30BaThb  BONPOCHI  KaK  HMCCIEAOBATEIbCKUHW  MHCTPYMEHT  IO3HaHWS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaThb MCKOMOE M JlaHHO€, (OpMHpPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [IPOBOJIUTH II0 CaMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECIIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOO0M;



CaMOCTOSITENILHO ~ (pOPMYJIUPOBAaTh OOOOIIEHUS W  BBIBOJABI 110  pe3yJIbTaTaM
POBEAEHHOTO HAOJIOCHHMS, UCCICIOBAHMUS, OICHUBATh JOCTOBEPHOCTh MOJYUECHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000IICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(DOpMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh OpMy MpeAcTaBiIeHUs UHPOPMALIMK U UIUTIOCTPUPOBATH PEIllaeMble 3a1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEIJI0KEHHBIM YUUTEIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eliCTBHA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHSIMHU U LIEIIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1¢ 00CYX/IeHHU 337aBaTh BOMPOCHI M0 CYIIECTBY 00CYKAaeMON TEMBbI, TPOOIEMBI,
pemiaeMoil  3ajadM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOUCK PpELICHMS,
CONOCTABIIATh CBOM CYXKJEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
0oOHapyXUBaTh PA3IMUUE U CXOJICTBO MO3UIIMIA, B KOPPEKTHOU dopMe PopMyTUpOBaTH
pa3HoOTriacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yNbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEI0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

NOHMMAaTh M MCIOJIb30BaTh NMPEHMYILECTBA KOMAaHIHOW M WHAMBHUIYANbHOH pabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1a4;

IIPUHUMATD 1I€JIb COBMECTHON JIE€ATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcs, O0OCYXXIaTh Npolecc U
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOJIeH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJ€HAMH KOMAaH[Ibl, OIIECHUBATh KaueCTBO CBOEr0 BKJIaJa B
001Nl MPOYKT MO KpUTEPUSM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIUy.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBINUHTEJLJIEKT:
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e BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOLecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a1a4u;

® [PEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IIPH PEILICHHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLICHMBATb COOTBETCTBUE pPe3ysbTaTa JEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHATh TPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHUS IENM, HaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3y/IbTaThI

K koHmy oOyuenuss B 7 kJacce oOydaroUMiics MOJYYUT CIELYIOLIUE MpPEeIMETHbIE
pe3yIbTATHI:

Yuciia ¥ BBIYHMCICHHSA

BeinonHsATe, coderas yCTHble M NHUCbMEHHbIE NPUEMBI, apupMeTHYECKUe AEHCTBHS C
paLMOHATILHBIMU YUCIIAMH.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpas3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHW JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[Tepexoauth OT 0JHOM (HOPMBI 3amMCH YUCEN K Ipyroil (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uucna.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3yibTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HHI. BBINOMHATE AEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HaTYPaJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
IPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BbIPAXKEHHUM MTPH 3a/1aHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonHsATe npeoOpazoBaHusl LIEI0T0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3jaoKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpamEHHOTro
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUI.
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YpaBHeHus1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUja MEpexona OT
UCXOJHOIO ypaBHEHUs K DPABHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS JM YHUCIO KOpPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCe, ABISIOUIUXCS PEIICHUEM JHHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHON IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHMH C JABYMsSI NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHHWH IO
YCIIOBHIO 3a/1ayd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKIUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAaM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alHUChIBATh UHCJIOBBIE IPOMEXKYTKHM HaA
anreOpanvdeckoMm s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIUYMHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

Haxonuts 3HaueHre QyHKIMYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAINW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(GUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydeHuss B 8 kJjiacce 0OOydarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia v BLIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTENIbHBIE YHUCJIA TOYKAMHM Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX W MajbIX YHCEN C TOMOIIBI0 JECATUYHBIX Ipo0ed u
crene”el uncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPKEHMM, COAEPIKALUX CTENEHH C LIEJIBIM ITOKA3aTeIIEM.

BBINONHATE TOXJECTBEHHBIE NMPE0OPa30BaHUs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.
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[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM A pPELICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeiiHbIe, KBagpaTHBIC YPABHEHUS M PALlMOHATIBHBIC YPAaBHEHHS, CBOSIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTh MpoCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM TIpaUUecKuX TpeACTaBIeHUi (ycTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelIeHus, €Clii UIMEET, TO CKOJIbKO, B IIpoyee).

[lepexoaute OT ciOBeCHON (GOPMYJIUMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
[IOMOILIBI0  COCTaBJICHUS YPaBHEHMsS WM CHUCTEMbl YypaBHEHUH, HWHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKHU, PEeIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHOX€ECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumaTh ® WCHONB30BaTh  (DYHKIMOHAJIBHBIE TIOHATHS M S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENesATh 3HAaueHUWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

CrtpouTsb rpaduku IeMEHTApHBIX (YHKINN BUA:

y = kix, y =x% y =x3y = |X|, Y = VX, onuchIBaTh CBOMCTBA UNCIOBOH (YHKIHH IO €&
rpaduky.

K konmy oOyuenus B 9 kjacce oOydaroumuiics MHOJYYUT CJEIYIOLIUE IMpEeIMETHbIE
pe3yJbTaThI:

Yucja ¥ BBIYUCIEHHUSA

CpaBHHBATH M YIIOPSIOYMBATH PAllHOHATIFHBIC H HPPAIIHOHAFHBIC YHCIIA.

BeimonusaTe apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIE U
NUCbMEHHBIE IPUEMBI, BHITIOIHSITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YU CIaMH.

HaxonuTh 3HaueHMs cTeneHell ¢ IeabIMU MOKa3aTelssMU U KOpPHEH, BBIYUCIATh 3HAUEHUS
YHCIIOBBIX BBIPA)KEHHI.

OKpyrisiTh JIEHCTBUTEIBHBIC YHWCIIA, BBIMONHATH TNPHUKUAKY pPE3yJbTaTa BBIYHCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHHUs! M HEPABEHCTBA

Pemate nuHelHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C ByMs NMEPEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHM, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.

Pemate TekcTOBBIE 3amaud anreOpanvdecKUM CIIOCOOOM C TMOMOIIBI0 COCTAaBIICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH ¢ JIBYMS IIEPEMEHHBIMHU.

[TpoBoauTH MpOCTENIIME HCCIEIOBAaHNS YPABHEHUH U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peIIeH s, €CIIi IMEET, TO CKOJIBKO, B ITpovee).

Pemrate nuHEWHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEpaBEHCTB HAa YMCJIOBOU MPAMOM, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHMBOJIOB.
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Pemarb cuctemMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPAMOH,
3alUCHIBaTh PEIICHUE C TIOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacnio3naBaTh GyHKIMH U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTUUYECKU PACIIOIOKEHHUE HA

KOOPAMHATHOI MIockocTH rpadukos GpyHkuuil Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx +

¢,y =x% y=1X Yy = ||, B 3aBHCHMOCTH OT 3HaueHHi KO3(PHUIUEHTOB, ONKMCHIBATE CBOMCTBA

GYHKIIHA.

Ctpouts n n300paXkaTh CXeMaTH4YeCKH TpadUKH KBAaAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA 1O UX TpaduKaMm.

Pacno3naBare  kBampatnuyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJIPaTUYHBIX (PYHKINH U3 peaNbHON KU3HH, PU3HKH, TEOMETPHH.

YucoBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONTHATE BBIYMCICHHS C UCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON POrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh YieHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemates 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 337a4d
U3 pealbHOW IKM3HM (C HCHOJB30BAaHHEM KAJIBKYISATOpa, MH(POBBIX TEXHOJOTHH).
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4. TemaTu4eckoe MJIAHMPOBAHUE

7 ky1acc
e Haumenopanme 1<O/IMECTBO 4aCOB JJIeKTPOHHbIE
n/_r[ PaseNoB HTeM | Konrpoabnbsie IIpakruueckne (uupposbie)
MporpamMmmbl cero padoThI padcoThI oOpa3oBaTejibHbIE
pecypchl
Yucna u
1 BBIYMCIICHHUS. o5 1 bubmuorexa [JOK
PanuonanbHblie https://m.edsoo.ru/7f415b90
qucia
5 AnrebGpanueckue 27 1 bubnmoreka [JOK
BBIPAKECHHUS https://m.edso00.ru/7f415b90
3 YpaBHenus u 20 1 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 foa(glfgﬁanl 1 24 1 bubmuorexa [JOK
P ‘ https://m.edsoo.ru/7f415b90
DyHKIMU
5 IToBTOpEHUE U 6 1 bubnnoreka [JOK
00o0mIeHne https://m.edsoo.ru/7f415b90
OO611ee KOJIMYECTBO 102 5 0
4acoB



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
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8 kunace
No  Hammenosanme KoanyecTBo yacos DIIeKTPOHHbIE
n/-n pa3aeoB U TeM B Kontpoabnbie | IIpakTudeckue (uudposbie)
NporpamMmmel cero padoThI paGoThI odpa3oBaTeJbHbIE
pecypcsl
YHucna u
1 BBIYKCJICHHUS. 15 butmuoreka [IOK
KsamparHsie https://m.edsoo.ru/7f417af8
KOPHH
YHucna u
2 BBIYHCIICHHS. 7 bubmmoreka [JOK
CreneHs ¢ 1eJIbIM https://m.edsoo.ru/7f417af8
MOKa3aTeIeM
Anrebpanyeckue
3 BBIPAKCHHSL. 5 1 bubmmoreka [HOK
KBaznparHsbrit https://m.edsoo.ru/7f417af8
TpEXUIIEH
Anrebpanyeckue
4 BEIPAKCHHSL. 15 1 bubmmnoreka [HOK
AureOpanyeckas https://m.edsoo.ru/7f417af8
JIpobb
YpaBHeHUA U
5 HEPaBEHCTBA. 15 1 Bbubanoreka [IOK
KBaapartHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHUA U
6 HEpaBEHCTBA. 13 bubnuotexa [IOK
Cucrembl https://m.edsoo.ru/7f417af8
ypaBHEHUI
. z’é’a:;i‘ﬁ’; N 1 1 Bu6nuorexa [IOK
p ‘ https://m.edso0.ru/7f417af8
HepageHcTBa
8 qo)z;lg;lfge 5 butmmoreka [IOK
https://m.edsoo.ru/7f417af8
TTOHSATHUS
9 S;Z:;:;?e 9 bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
(hyHKIUH
10 IToBTOpenue u 6 1 bu6imoreka [IOK
000011eHIe https://m.edsoo.ru/7f417af8
OO0111E€ KOJINYECTBO 102 5 0

qaCoB



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 kJiacc
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHoBaHue

Ne (uudpossbie)

n/m  PA3ACI0B H TEM Beero Konrpoasnsie IIpakrnuyeckue 0BpA30BATEIBHBIE
NporpamMmMsbl padoThI padoThI pecypebi
Yucna u

1 BBIYMCIICHHUS. 9 bubmuoreka [JOK
JIeCTBUTENBHEIE https://m.edso0.ru/7f419d08
qucia
YpaBHeHus u

5 HEPaBEHCTBA. 14 1 bubnmoreka [JOK
YpaBHEHHS ¢ OJHOMH https://m.edso0.ru/7f419d08
MEPEMEHHOM

3 ;/f;:;el{iﬁ; 14 1 bubmmorexa [TOK

' . https://m.edsoo.ru/7f419d08
Cucrtembl ypaBHEHU
4 ;/f;:;el{iﬁ; 16 1 bubmorexa LHOK
' https://m.edsoo.ru/7f419d08
HepasencrBa
bu6mmoreka [IOK

> | Oysxuum 16 1 https://m.edsoo.ru/7f419d08

6 Yucnopbie 15 1 bubmuorexa [JOK
IIOCJICI0BATEILHOCTH https://m.edso00.ru/7f419d08
IToBTOpEHME,

7 o0o01Ienue, 18 1 bu6mmoreka [IOK
CHCTEMATH3ALAA https://m.edso0.ru/7f419d08
3HAHUU

OO6111ee KOJIMYECTBO YacOB 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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5. YueOHO-MeTOAMUYECKOE 0OecnieueHHe 00pa30BaTeIbHOIO Mpouecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIA [IJISI YUEHUKA:

YyeOHoe nocodue:

Anrebpa 7 kinacc. Apropsl FO.H.Maxkapserues, H.I'. Munnsik u np, «IIpocsemienney
Anrebpa 8 kimacc. Apropsl FO.H.Makapseraes, H.I'. Muntok u np, «IIpocBemierue»
Anrebpa 9 kinacc. Asropsl FO.H.Makapserues, H.I'. Muniok u nip, «IIpocsemienue

MeTtoauueckne MaTepuaJbl 1JId YYUTEH:

Meroandeckoe mocodue K mpeIMeTHON JTMHUU yueOHUKOB 1o anreope FO0.H.Maxkapsiues,
H.I'. Munask u ap, Anredpa 7-9 xknaccel. bazoBsiii ypoBeHs. «IIpocsenienne» , 2023 T.

Hudpossie 06pa3oBaTeIbHbIE pecypchl H Pecypchl ceTH HHTEPHET

bu6mmoreka [1OC



