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HHOACHUTEJIbHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPyrux AUCLHUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs MPOJOJKEHUSI 00pa30BaHMsl U B MOBCEAHEBHOM XKHU3HHU.
PazButue y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAadyecTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUs, CHOCOOHOCTH AapryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecrneynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
WHIYKTHBHBIE PACCYXKACHUsS, 0000IMIEeHNe W KOHKPETHU3ALUIO, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOMIETo
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METoAMYecKre JuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpPaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCSA Ha MPOTSHKCHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3THM B nporpaMmy yueOHOro Kypca «Ajiredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XHM3HHU. Pa3BUTHE MOHATHA O YMCIe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHuUIo.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yuyeOHbIM  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIECCOB M SIBIICHUH peabHOro Mupa. B 3amaunm oOydeHus anreOpe BXOAAT TakxkKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PpaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB M SIBJICHHM B mpupoje u obmectse. M3ydenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNibl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» oroaurtcs 340 gacoB: B 7 kinacce — 136 vaca (4
yaca B Hezeno), B 8 kinacce — 136 gaca (4 waca B Henmeno), B 9 kimacce — 102 waca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucsia v BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, MEPeXoa OT OAHOM (opMmbl 3amucu Apodelt K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAJOYNBAHUE PALlMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeesieHUe, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTIpe/IeNICHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, pEUICHUE 33/a4 U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB ACIIMMOCTH, PA3JI0’KEHUE HA MHOXKUTENIH HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NMEPEMEHHOM. JlOMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTHM MEXIY BeIMYMHAMM B  BUAE (OpPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO paBHBIE
BBIpaXEHUsI, TIpaBUJIa MIPeoOpa3oBaHUs CYMM U MPOM3BEJEHUI, IMpaBUiia PaCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaAJIbHBIM I10Ka3aTeIEM.

OpnHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IpaBHa MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUILHOCTD
YpaBHEHUM.



JluHeitHoe ypaBHEHHWE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JMHEHMHOTO YpaBHEHHS,
pelleHue JIMHEHHBIX ypaBHeHHI. CocTaBi€HHME ypaBHEHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ[ay C MOMOIIBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHUU ¢ JByMsl NEpPEeMEHHBbIMH. PelieHune cuctemM ypaBHEHUH CIOCOOOM IMMOJICTaHOBKHU.
[Tpumeps! penieHust TEKCTOBBIX 33J1au C MOMOIIIBIO CUCTEM yPaBHEHUH.

DOyHKUUHA

Koopaunara Touku Ha mpsimoi. UuciioBble NpoMEXYTKU. PaccrosiHue Mexay AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KoopAnHATHON miockocTh. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanpHbIX 3aBucuMoOcTei. [lonsarne ¢dyuknuu. [paduk dyaknuu. CpoiicTBa  (YHKIHIA.
Jlunetinas ¢pynkuus, e€ rpaduk. ['padux ¢pynkuuu Yy = |X|. I'paduyeckoe perieHne THMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHU.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanuoHasibHOM uucie. [lecaTuyHble
npuOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPQXKEHUW U BbIYMCICHUSAM. JleHCTBUTEIbHbBIE
yucla.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YuCia.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas poOb. OcCHOBHOE CBOMCTBO aireOpandeckoit apobu. CioxeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI 1 HePaBEeHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. [Ipocteiimne npoGHO-
palOHAaIbHbIE YPABHEHUS.

I'paduueckass uHTEpHIpeTalsl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMH U CHUCTEM JMHEWHBIX
YPaBHEHUH C JBYyMs NEepeMEHHbIMU. [IpuMmepbl pelieHns CUCTEM HENMHEWHBIX ypaBHEHHWH ¢
JBYMsI IEPEMEHHBIMU.

Permenue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBoMcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOM mnepeMeHHOM. CucreMsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOMaCTh ONpeaeseHUs] 1 MHOXKECTBO 3HaYeHUH QyHKIHU. CriocoOb
3amanus QyHKIUH.

I'papux Pynxmuu. UYrenue cBoicTB ¢(yHkIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKLUH, OTpaKaAIOLUMX peabHbIE IPOIIECCHI.



@OyHKINYU, ONHCHIBAIOIINE TPSAMYIO M OOpaTHYIO HPOMOPIIMOHATIBHBIC 3aBUCHMOCTH, WX
rpadukn. @yrxipn y = X2, y = X3, y = VX, y=|x|. 'padrdeckoe pemenre ypaBHEHHMI # CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCJICHUSA

PanmonaneHblie uncia, UppalMoOHaIbHbIC YHCIA, KOHEYHbIE U OECKOHEUHbIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENBHBIC 4YHCIA KaK OCECKOHEYHBIC
JNEeCATHYHbIE  OpoOW. B3aWMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(METHYECKHe ACUCTBUA C ACHCTBUTEIbHBIMU
YU CIIAMU.

Pa3mepbl 0OBEKTOB OKPYXAIOIIETO MHpPA, JIUTEILHOCTh IPOIECCOB B OKPYKAIOIIEM
MHUpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMMmKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

Jluneiinoe ypaBHeHue. Penienue ypaBHEeHUMN, CBOASAIIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENECHEU
pa310KEHUEM Ha MHOKHUTEIH.

Pemennie  npoOHO-pallMOHANBHBIX  ypaBHEeHUW.  PermieHwe  TEKCTOBBIX  3ajay
anredpandeckuM METOAOM.

VYpaBHeHHE ¢ IBYMs TEpEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JBYMS NEPEMEHHbIMHU. PemieHne cucrteMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTemeHu. | paduueckas MHTEpIpeTalus CUCTEMbl ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreM JMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHeie HepaBeHCTBa. I 'padudeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUHA

KBagparuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboibl, 0Cb CHMMETPHUH MapadoJIbl.

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

YucoBble N0CJIEA0BATEIbHOCTH U NIPOIPECcCUm

[loHsiTHE YMCITOBOM MOCIEAOBATENBHOCTU. 3aJJaHUE MOCIEA0BATEIIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmyiasl N-ro  4jeHa
apu(QMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N3o00paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPHUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCUHCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
NpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO ATUYECKUX IMpPOOJEeM, CBA3aHHBIX C NPAKTUYECKUM MPUMEHEHHUEM JOCTHXKEHUMI
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAINpaBJICHHOCTH, OCO3HAHNEM BKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON Mpo(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAllMe B J1EATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM S3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TFOTOBHOCTBIO NIPUMEHSATH MaT€MaTU4YEeCKHUE 3HAaHUS B HHTEpecax CBOEro 370pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HM (37]0pOBOE NMUTaHHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAaKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HaHWU NI pelleHus 3afad B 001acTH
COXPAHHOCTH OKpY)KaloIleW cpeibl, IMIAHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM TJI00aIbHOIO XapakTepa SKOJOTHYEeCKHX
npo0JeM U myTel ux pereHus;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTb, B TOM YHCJIC YMCHUC YUYUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PEIICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

Ba3oBble jornyeckue AeicTBuUs:

® BLIBJIITE W XAPAKTCPU30BATH CYHICCTBCHHLIC IMPU3HAKH MATCMATHUYCCKHUX O6T)CKTOB,
MOHSTHUM, OTHOIICHUN MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CpaBHEHUS, KPUTEPUU IIPOBOAUMOI0 aHAJIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOpPA3OBLIBATH CYKICHUS: YTBEpAUTEIbHBIE U
OTpUIATCIIbHBIC, CIUHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

® BBLISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEYHS B (akTax,
JaHHBIX, H&6JHOIIGHI/I$[X U YTBCPXKACHUAX, IMpEAjiaraTb KPUTCPHUU [JId BBIABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® ICJIaTh BBIBOJbI C HCIOJB30BAHUECM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® pa30bupath JOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MPOTHUBHOTIO),
MPOBOANUTH CAMOCTOSITENILHO HECIIOKHBIE JI0Ka3aTeIhCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTpauBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBAThH
CcOOCTBEHHBIE PacCyXICHUS;

® BEIOMpATh CMOCO0 pelieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOIBKO BapUaHTOB
pelICHuA, BI)I6I/IpaTI> HanoOoiee HOI[XOI[SIHII/Iﬁ C y‘IéTOM CaAMOCTOSATCIIBHO BBIACIICHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHE AeHCTBUSA !

® IICITOJIE30BATh  BONPOCHI  KAaK  MCCIEAOBATEIbCKUH  MHCTPYMEHT  TO3HAHWUS,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npobuemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMeHTHUPOBATE CBOXO MIO3UIUI0, MHEHHUE;

® [IPOBOJUTH TIO CAMOCTOATEIHHO COCTABJICHHOMY IIJIaHY HECJOXKHBIM OJKCIEPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CAaMOCTOSITEIEHO ()OPMYITHPOBATH 00OOIIEHHUS ¥ BBIBOBI TI0 PE3yiIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX DPE3YyJIbTaTOB,
BBIBOZOB M 000OIIEHNI;



® [IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIABUTATH MPEATIOIOKEHHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSX.
Pabora ¢ unopmanmeii:
® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh UH(OPMAIMH, JTaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;
e BEIONPATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;
e BEIOMpaTh (OpMYy IPEICTABICHHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pelIaeMble 3ajjauu
cXeMaMH, AuarpaMMaMu, HHOH TpaduKoil 1 uX KOMOWHAIHSIMU;
® OIICHMBATh HAAEKHOCTh MH(POPMAIIUU O KPUTEPHUSM, NPEAJTOKEHHBIM YUYUTEIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHUMATH M (POPMYIUPOBATh CYKICHUS B COOTBETCTBUH C YCIOBHSAMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B X0J/1¢ 00CYXK/EeHUs 3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/1aeMOW Te€MBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHAJIOra,
oOHapyKUBaTh pa3INyue U CXOJACTBO MO3ULUI, B KOPPEKTHOH (opme HopMyIHpOBaTh
pa3HorIacusi, CBOU BO3pPaKEeHUS;
® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJauM, HKCIEPUMEHTA, MCCIECNOBAaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAUTOpUH;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAMBHUYyaJIbHON pabOThl IIpU
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1ay;
® [PUHUMAThH 11€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;
® y4acTBOBATh B IPYNIOBBIX GopMax paboThl (00CykeHNs, OOMEH MHEHHUSIMHU, MO3TOBbIE
IITYpMBl M JApYTHE€), BBINOJHATH CBOIO YacTb pabOThl M KOOPJIMHHPOBATH CBOHU
JENCTBUS C IPYIrMMH YiIEeHAMHU KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOET0 BKJIaJa B 00U
IPOAYKT MO KPUTEPHUAM, CPOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUS.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eCTBUSA
Camoopranusanus:
© CAMOCTOSITEJIBHO COCTaBIATh IUIAH, aIrOPUTM pelIeHHs 3ajaud (WIM €ero 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOHIMXCS PECypcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:
®BJIaZIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ylbTaTa perieHUs
MaTeMaTUYECKOH 3a7aun;
® [IpE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH NpPHU PEIIEHUU 3a/]a4yd, BHOCHUTD
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLICHUBATh COOTBETCTBUE DPE3YyJIbTAaTa JIEATEIbHOCTH ITOCTABICHHOW LIENM U YCIOBUSAM,
OOBSICHAT MPUYMHBI JOCTHKEHMS WM HEJOCTM)KEHUS LENH, HAXOOUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce OOydYaroIIMiics TMOMYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHUCbMEHHbIE NpPUEMBI, apudmMeThdyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcH YuceN K Ipyrod (MpeoOpa3oBBIBATH JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBIOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMH IIOKA3aTEIISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, MHTEPIPETUPOBATh PE3YNbTAThl PELICHUS 3a1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&éHHOro
YMHOKCHHS.

[TpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB JJI pEHICHHUs pAa3JIMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWia Mepexoaa OT
HUCXOJHOIO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YuCell, SIBIAIOLMXCS PELIEHUEM JIMHEHHOI0 YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CrpouTh B KOODAMHATHOM IIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBnATh M pemarh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHUCJIOBBIE IIPOMEXYTKM Ha
areOpanyeckoM s3bIKe.

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

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIILHOCTb, BpEMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(GUKOB pealbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JIEHCTBUTENIbHBIE YKCIa TOYKAMHM Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIUMX M MallbIX YMCENI C MOMOIIbIO JECATUYHBIX Ipo0eil u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BBINONHATE TOXKIECTBEHHBbIE NMPEoOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
npaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeaAcTaBlIeHUil (ycTaHaBIMBaTh, HUMEET JHM YpaBHEHUE WU
CHUCTEMa YpaBHEHMH peIlIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT clOBeCHON (GOPMYIHPOBKH 3a7addl K €€ anreOpandeckod MOJENIH C
MOMOIIBIO COCTABIICHUS YPAaBHEHHUS WM CHCTEMBI YypaBHEHHWI, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPEACISITh 3HAa4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMEHTapHBIX QYHKIUH BUIA:

y = kI, y = x2, y = X3y = |X|, Y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduxy.

K koHiy oOyueHuss B 9 KkJacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE MPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATH U YIIOPSIOUYMBATH PAllHOHAIIBHBIC M UPPAIIHOHAILHBIC YK CIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyrisiTh JICHCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH NPUKUAKY pE3yJibTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTelme ApoOHO-PaMOHANIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JMHEWHBIX YpaBHEHHH C JByMS MEPEMEHHBIMU M CHUCTEMBI TBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH MpoCTEHIIME HCCIEeI0OBaHNS YPABHEHUH U CHCTEM YpAaBHEHMI, B TOM YHCIIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)karh pelIeHHE
HEPaBEHCTB HAa YMCJIOBOU MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucTemMpl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOMH MI0cKOCTH TpadukoB GpyHkImil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HA4YEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOICTBA

GyHKIHIA.



Crtpouts 1 M300paXkaTh CXeMaTHYeCKH TpadUKH KBAIPAaTUYHBIX (DYHKIUH, OMHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBare  kBagpatnyHyro (QyHKIu0 1o  ¢Gopmyie, TPUBOIUTH  NPHUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMOMHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOpPMYa N-rOo 4YieHa apudMeTHyecko u
reOMETPUYECKON IPOrpeccuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 337a4d
U3 peasIbHOM KHU3HH (C UCIOIb30BAaHUEM KAJBKYISATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
- KoandecTBo 4acoB JeATeIbHOCTDb YUYUTEJIS C y4eTOM padoueil mporpaMmMbl DIeKTPOHHBIE
allMeHOBaHHe
Ne KOHTpO BOCIIUTAHUA (HH(])pOBbIe)
pa3jaesioB U TeM
n/n IpOTpaMMBL Bcero JbHBIE o0pa3oBaTte/ibHbIE
padoThI pecypchl
-BOCIIUTAHHC KyJ'II)TypI)I JIJMYHOCTH, OTHOIICHUEC K MaTCMaTUKE KaK
TTosTopenue 4 0 K 9aCTH OOIIEUeIOBEUECKON KYIbTYphI, HTParoIield 0co0yio poib
B OOIIIECTBEHHOM Pa3BHUTHUH;
-(opMupoBaHue KyJIbTyphl BEIYUCICHUN;
bubnuoreka IIOK
Yucaa v BEIYUCICHUS. 1
PAIOH AL HEL THCa 32 1 -pa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBIIUIECHUS, KyiabTypsl — https://m.edsoo.ru/7f
1 peuu, cnocoOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY; 415b90
Anret -popMupoBaHMEe ~ KadecTB  JMYHOCTH,  obecreumBaromuX — Bunuorexa [{OK
redpanvyeckue
N 33 1 COIHAITEHYTO MOOMIILHOCT, CIIOCOOHOCTH MPHHAMATE | o //m.eds00.ru/7f
CaMOCTOATEIBHBIE PEIICHNS;
P P ; 415b90
VpaBHEHIS 1 -pa3BUTHE JOTHMYECKOrO W KPUTHYECKOTO MbINIIEHUs, KyabTypsl — buGmmoreka IIOK
P 415b90
-pa3BUTHE OCHOB JIOTMYECKOTO, 3HAKOBO-CHMBOJIMYECKOTO U
KOOpI[I/IHaTH " AJITOPUTMUYECKOI'0 MBIIIEHUS, Bubnuoteka HOK
30 1 . https://m.edsoo.ru/7f
rpa(bI/IKI/I. q)yHKHI/H/I '(bOpMI/IpOBaHI/Ie yMeHI/II/I JACUCTBOBATH IIO SaIlaHHOMy aJIFOpI/ITMy 415b90
U KOHCTPYHPOBATh HOBBIE. —
- [lpumeHsiTh Ha ypOKE HHTEPAaKTHBHBIE (OPMBI PabOTHl €  BufnuoTexa 1HOK
OBTOPCHHUC 1 oOyuarolMMHUCA: TrpymmnosBasg padora wiad pabora B mapax
10 1 yHaiom pYy P pan Pa%, " hitps://m.edsoo.ru/7f
00001IeHne KOTOpBIE  ydaT  OOyd4aromuxcs  KOMaHAHOW pabore U

B3aUMOJICUCTBHIO C IPYTUMHU OOYIAFOIITIMHCS.

415b90
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YACOB I10 [TIPOI'PAMME
8 KIIACC
Kosn4yecTBo yacos . DJIeKTPOHHbIE
Noe HauMeHoBaHHe pa3eaoB JlesiTeJILHOCTD YUUTEJISl C Y4eTOM padoueii (i p )
uudgposbie
/i M TeM HPOrpaMMBbI KoHTpoabHbIe NpPorpaMMbl BOCIIUTAHUS p
oOpa3oBaTeibHbI
Bcero  paGotnl e pecypebl
q -pa3BUTUC Y O6yanO]_[H/IXC$I YMCHHA UCII0JIB30BATh BI/I6HI/IOTeKa L[OK
WCJIa U BBIYUCIICHHUS. o
16 pas3inyHbIC XSB{’KH MaTCMaTI/IKI:I (CHOBCCHI)II/I, https://m.EdSOO.rU/7
KBanpaTHbie kKopHH CUMBOIIMYECKHA, TPapUIeCKuii);
f417af8
Ypyciia U BBIYUC/ICHUSL. -IO0YX/IeHNE Y 00YUarOIINXCsl COOII0OIaTh Ha YPOKE Bbu6nunoreka LIOK
CTenensb ¢ 1ebiM 8 NPUHLHIE! y4eOHOR MUCLHUTLIHHEL X https://m.edsoo.ru/7
CaMOOpTaHHU3allny;
okKasarelieM p ’ f417af8
-hopmupoBaHue (HyHKIHMOHATBHON IPaMOTHOCTH;
AnreOpandeckue opwrp Pymcu P ’ bubnnorexa [JOK
BbIpakeHMs1. KBagpaTHbIi 7 1 -(hopMHUpOBaHUE HHTEPECA K U3YYECHHIO TEMBI U https://m.edsoo.ru/7
TpéxuNIeH ’KeJIaHNe MPUMEHSTh ITOJTyYeHHbIE 3HAHUS B )KU3HH; fA417af8
-(hopMHpOBaHNE OTBETCTBEHHOT'O OTHOLICHUS K
Anrebpanueckue 00y4eHHIO; bubmuoreka [JOK
BBIPAKEHUS. 17 1 https://m.edsoo.ru/7
-hopMHpOBaHUE YMEHHS MPEICTABISAT PE3yIbTAT
Anrebpanyeckasi 1poOb CBOH JeSTEbHOCTI: f417af8
2
-popMHUpOBaHKE MOHUMAHUS YPAaBHEHHS KaK
BOKHEWILIEH MaTeMaTUYEeCKOU MOJACIHU JJIs ONTUCAHUS
1 U3YYeHUs pa3HOOOPa3HbIX peasIbHBIX CUTYalNH; but6mmoreka [IOK
YpaBHEHUS U HEPABEHCTBA.
17 1 . https://m.edsoo.ru/7
KBanpaTtHbie ypaBHEeHHS -pUMEHEHHE armapaTta ypaBHeHUH IS peleHus f417af8
Pa3HOOOPA3HBIX 33/1a4 U3 CMEIKHBIX IPEMETOB, 1alralo
IIPAaKTUKY;
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-(hopMHUpOBaHHUE IOHUMAHHUS YPABHEHHS KAk
v Ba)KHEHIIEW MaTEMaTUYECKOW MOJIEH JJIsl OIUCAHUSA bu6nmoreka [IOK
6 PaBHEHHS U HEPABECHCTBA. 14 M M3y4EeHHs Pa3HOOOPA3HIX PealbHBIX CUTYAIIHii; https://m.eds00.ru/7
Cucremsbl ypaBHEHU f417af8
-BOCIIMTAHKE KYJIBTYPhI IMYHOCTH, OTHOIIECHHE K
MaTeMaTHKe KaK K 4acTH O0IIeYeT0BEYECKOM BuGmorexa LIOK
VYpaBHEHUs 1 HEPABEHCTBA. KYJIBTYPBI, HTPAOIIEH 0cO0YyI0 poJIb B .
7 Hepasercraa 13 1 OOLLIECTBEHHOM Pa3BHUTHHU; ?:[19751 /8 m.eds00.ru/7
ral/ars
-(opMupoBanue KyJIbTyphl BEIYHCICHUH;
®yHKuun. OCHOBHbBIE -(popMupoBanre GyHKIHOHAIEHONH IPaMOTHOCTH; bubmmoreka IIOK
8 ' 7 https://m.edsoo.ru/7
TTOHSATHS -hopMHpOBaHNE TOHUMAHHS (PYHKIIUU KaK f4174f8
Ba)KHEHIIIe MaTeMaTHUeCKOM MOJIEIIH JJIsl OITUCAaHUs 1a17als
Dymxuun. Ynciossie MPOLIECCOB U SIBJICHUM OKPYKAIOIIETO MHUPA; bubnuorexa [IOK
9 P— ' 14 https://m.edsoo.ru/7
yHKH f417af8
bu6nunorexa LIOK
10 [ToBTOpenue n 06o0IIEHNE 23 1 https://m.edsoo0.ru/7
f417af8
OBUIEE KOJIMYECTBO YACOB 136 5
I1O ITPOTPAMME
9 KUIIACC
N Kosaun4yecTBo yacos DJIeKTPOHHbIE
/' HaumenoBanue pa3jaesioB " JlesiTeJIbHOCTHL YUUTEJISI C YUeTOM padoueii (undposbie)
n
U TeM IPOrpaMmbl Bcero OﬁﬂTpo’HBHHe NPOrpaMMbl BOCIIUTAHUS o0pa3oBaTte/ibHbIE
n a00ThbI
pado pecypchl
1 Yucna v BBIYUCIICHHUS. 9 -OpMHUPOBAHHE KYJIBTYPbI BBIYHCICHNUIA; bubnmnorexa [JOK
JlericTBUTEIBbHBIE YKCIIa -Da3BUTHE JIOTHYECKOT0 M KPHTHUECKOTO MBIIILIEHHUS, https://m.edsoo.ru/7f
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VYpaBHeHus u

KYJIBTYPBI peUH, CIOCOOHOCTH K YMCTBEHHOMY
9KCIIEPUMEHTY;

-(popMupoBaHTEe TOHNMAaHUS YPaBHEHUS KaK
Ba)KHEHIIIEH MaTeEMaTUUECKOM MOJIEITH A1 OIMCAaHus 1
W3YYCHUS pa3HOOOPA3HBIX PeAIbHBIX CHUTYAIIUN; -

419d08

bubnunorexa LIOK

HEpaBCHCTBA. YPaBHeHI/IH 14 MPUMEHEHUE anmnapara ypaBHeHHf/j IS pEeUIeHUs httDS//medSOOFUﬂf
C OJTHOM MTePEeMEHHOM Pa3sHOOOpa3HBIX 3a7a9 U3 CMEKHBIX ITPEIMETOB, 419d08
NPaKTHKH;
-pa3BUTHE OCHOB JIOTHYECKOTO, 3HAKOBO-
YpaBHeHus u CHUMBOJIMYECKOT'0 U aITOPUTMUYECKOTO MBIIIJICHUS, bu6nmoreka LIOK
HepaBeHcTBa. CrucTeMbl 14 .. https://m.edsoo.ru/7f
N -(opMupoBaHne yMEeHUH IEHCTBOBATH 1O 32laHHOMY 419408
YpaBHCHUHU QITOPUTMY ¥ KOHCTPYHPOBATh HOBBIC. -
-pa3BUTHE JIOTHYECKOTO U KPUTHYECKOTO MBIILICHHS,
KYJIBTYPBI peUH, CIOCOOHOCTH K YMCTBEHHOMY
YpaBHeHus u SKCIIEPUMEHTY; bu6nmorexa LIOK
HEpaBEHCTBA. 16 https://m.edsoo.ru/7f
- OpMHUpPOBaHKE KAYECTB JIMYHOCTH, 419408
HepapencTsa 06€eCTIeYNBAONTNX COIUATBHYIO MOOUIIBHOCTS, e
CIIOCOOHOCTH IPUHUMATEH CAMOCTOSITEIIbHBIE PEIICHUS,
-(hopmupoBanue HYHKIIHOHATBHONH IPAMOTHOCTH;
bubmmoteka IIOK
-POPMHUPOBAHHUEC TOHUMAHUA HKIINU KaK
OyHKIMHA 16 bopmrpos: ynxu https://m.edso0.ru/7f
Ba)KHEHIIIEH MaTEMaTHUECKON MOIENH JJIs OIIHCAHUSL 419408
MPOIIECCOB U SIBJICHHI OKPYKAIOIIETO MUPA; S
- (hopMHpOBaHHUE TPEACTABICHUI 0 MaTeMaTHKE, KaK
4acTH OOIIEUeIOBEYECKOM KYIbTYPHI, O 3HAYMMOCTH
y MaTEMaTHKH B Pa3BUTHH ITUBIIU3AINN U but6mmorexa [IOK
HCIIOBBIE .
15 COBPEMEHHOI0 OOIIECTBA,; https://m.edsoo.ru/7f
MOCJIEIOBATEIIbHOCTH

-pOJib OTCUYCCTBCHHLBIX YUYCHBIX B CTAHOBJICHUU HAYKH
MAaTE€MAaTHUKH,

419d08
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[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME
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-q)OpMI/IpOBaHI/IC Ka4eCTB JIMYHOCTH, O6CCHG‘II/IBEIIOHII/IX
CONHUAJIbHYIO MO6I/IJ'II)HOCTI:, CIIOCOOHOCTH MMPUHUMATh
CaMOCTOATCIIBHBIC PCHICHUSA

bub6nmoreka [IOK
https://m.edsoo.ru/7f
419d08
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