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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIMMO Jis
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOJAEC U OOIIECTBE, POJIM MaTEeMaTHUYECKOTO MOJCIUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCS: OHU HCHOJB3YIOT JCIyKTHBHBIE H
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITEJIbHOW ~ JI€ATEIbBHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBJsSeTCs peaau3alueil 1esTeIbHOCTHOTO IPUHLUIA 00Y4YEHNUS.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredpa» s OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas M3 3TUX COJEp)KaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4aroliumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
A3blK. B cBsi3u ¢ aTMM B mporpaMmy yudeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AnreOpa» SABISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aJTOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHMCIIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOIro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MAaTEeMaTHYECKUX MoOjeNied, OMHUCaHUs MpOLECcCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOIBHBIX (POpM crocoOCTByET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUsI U UCCIIeIOBaHMs Pa3HOOOPa3HBIX MPOLIECCOB U SABJICHUM B IPUPOE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IPEACTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «Dynkiuny. Takke B paMkax Kypca «Anredpa» 3a cueT BHYTPHU
OPEAMETHOTO HHTETPUPOBAHUS BeAeTCAd Kypc «BeposATHOCTh M CTAaTUCTHUKAY,
KOTOPBIA  BKIIOYAET  CJICAYIOUIME  OCHOBHBIE  pa3leiibl  COJEp KaHUs:
«OnucarenbHast  cratuctuka», «PaccenBanme — naHHbIX»,  «MHOXeECTBa»,
«BepossTHOCTH  ciaydailHOTO CcOOBITHS», «BBemenue B Teoputo rpadoB»,
«CryyaiiHple  COOBITHUSI», «DJIEMEHTHI KOMOWHATOpPHKU», «[ eomeTpuueckas
BepOsATHOCTH», «McnbiTanusa bepaymnu», «CioydaiiHas BETUYUHA.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 4gaca (3 gaca B Hemeno), B 8 kimacce — 136 waca (4 gaca B Hezdemo), B 9
kiacce — 136 yaca (4 gaca B He/e0).



9 KUIIACC

Yucaa v BbIYMCICHUS

PanrionanbHbie yucia, UppalMoOHAIbHBIC YUCIA, KOHEYHbIE U OECKOHEUHbBIC
JecATUYHbIE T1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JICHCTBUTENBbHBIX 4YHUCEN, apudmeTuyeckue JeUCTBHUS ¢
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh MPOLECCOB B
OKpPY’KarolIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yucen. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUMN.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEMECHEN Pa3IOKEHUEM HAa MHOKUTEH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ ABYyMs NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JVUHEWHBIX YPAaBHEHU C ABYMS NIEpEMEHHBIMU. PellieHne cucTteM JByX YpaBHEHUH,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. PemeHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBaJpaTHble HEpaBEHCTBA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

DyHKIUMN

KBagpatnunas ¢ynakuusa, e€ rpaduxk u cBoiicTBa. [lapabGomna, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

Ipaduxu gynxmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U POrpeccuu

[lonsiTHe YKCTIOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTH
peKyppeHTHOI ¢hopmyIioi u GopMyIoi N-ro ujaeHa.

ApudmeTtndeckass u reomerpuueckas nporpeccuu. dopmynsl N-To wieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.



N300pakeHne YiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccHit
TOYKAMU HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEHWHBIM M DKCIIOHEHIMAJIbHBI POCT.
Ci10KHBIE IPOLICHTBHI.

BeposATHOCTH U CTATUCTHKA

[IpencraBienne JaHHBIX B BUIE€ TaOJMII, TUAarpaMm, rpa)ukoB,
UHTepIIpeTanus JaHHbIX. YTeHne u noctpoeHue Tadaul, Auarpamm, rpadukoB 1Mo
pealIbHBIM JAHHBIM.

[lepecranoBku u ¢akropuan. CouetaHust U 4Yucio couetanuil. TpeyroiabHUK
[lackans. Pemenue 3a1ay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.
['eomerpuueckast BeposiTHOCTb. Cily4aifHbli BHIOOpP TOUKH U3 (PUTYPHI HA
IJIOCKOCTH, U3 OTpE3Ka U U3 AYT' OKPYKHOCTH.

Hcneitanue. Yenex u Heynaya. Cepust ucnelTaHui 10 nepsoro ycnexa. Cepus
ucneiTanuii bepuymiu. BepositTHocT coObITUi B cepuu ucnbsiTanuii bepuysm.
CinyuaiiHasi BeJIMYMHA U pacipeie]ieHne BeposTHOCTE. MaTtemaTtuieckoe
oXuzaHue u aucriepeus. [IpuMmepsl MaTeMaTHYECKOTO 0KUIaHUS KaK
TEOPETUUYECKOI0 CPEAHEr0 3HAYCHUS BEINYUHBL. MaTeMaTHYeCKOe OKUIaHuE U
JUCIIEPCUS CIIyYalHOW BEJIUYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN
bepnymm».

[Tonsitue o 3akoHe 60X YKcen. V3MepeHne BeposTHOCTEHN ¢ ITOMOIIbIO
yacToT. PoJib 1 3HaUeHue 3aK0Ha OOMNBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHHUS NPOrpaMMbl Y4eOHOTO Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

MPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCUHUCKOU
MAaTEMAaTHKHA, [IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJbI, K HCHOJB30BAHUIO 3THUX
JOCTIKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEHN I'pakJlaHWHA U peallu3allid €ro
1paB, TMPEJICTAaBICHHEM O MAaTeMaTHYECKHMX OCHOBAaX (PYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TPaXKJaHCKOro o0uiecTBa (HarpuMmep,
BBIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHbBIX



C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAYKH, OCO3HAHMEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIMUIIOB B IESTENBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUH NPAKTUYECKUX 3aaad
MAaTeMaTU4YEeCKOM HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa30oBaHus Ha MPOTKEHUU BCEM KM3HM ISl yCNemHOW NpodecCHOHaTbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIAMBUIYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIHPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHHM, pacCyXJIEeHUW, YMEHHUIO BHUIETbH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAIlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YETIOBEKAa, MPUPOBI U
oOmecTBa, MOHMMAaHMEM MAaTEMaTUYeCKOW HayKHM Kak cdepbl UYeI0BeYEeCKOM
NEATENbHOCTH, ATANlOB €€ pa3BUTHUS M 3HAUYMMOCTU JUJISl Pa3BUTHUS LIMBUIIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIBTYpPOH KaK CpeICTBOM
IIO3HaHUs MHpPA, OBJIAJACHUEM IMPOCTEUIIMMU HABBIKAMHU HCCIIEI0BATEIBCKOU
NEATEIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO IPUMEHATH MAaTeMaTUYECKUE 3HAHUS B MHTEpPECaX CBOETO
3I0POBbS,  BEIEHHA  3I0pOBOro  oOpa3a KM3HM  (3I0pOBOE  TUTaHUE,
cOaJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXA, pPEryspHas Qu3nyecKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JIOrM4YecKoe BOCIIUTAHHUE:

OpHEHTAllMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUIA PELICHUs 3a]a4
B 00JIaCTH COXpPaHHOCTH OKPYXKAIOIIEH Cpebl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEIACTBUM I OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
I100aJBbHOTO XapaKkTepa HKOJOTHUYECKUX MPOoOJIeM U MyTel UX PEeIIeHUS;

8) ajanTanus K M3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JAEATEIBHOCTh, B TOM YUCIIE
YMEHHUE YUYUThCA y JAPYTUX JIIOJAEH, NMpUoOpeTaTh B COBMECTHOM JESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA IPYTUX;



HEOOXOIMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(opMynHpOBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYyalll0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMble pEIIeHUs] U JACUCTBUS, (QOpMYyIUpOBaTh U OIEHUBATh PUCKU H
MOCJIEICTBUA, (OPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE J1eiCTBUS

ba3oBble JJornueckue NecTBUA:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKN MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHI, OTHOIICHUM MEXIY MOHATUIMH, (POPMYITHPOBATH
OTIpeNICJICHUs]  TOHSITHHM, YCTAHABIMBATH CYIIECTBEHHBIM  MpU3HAK
KJaccu(puKaIuy, OCHOBaHUS JJIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpa3oBbIBATh  CYKICHHUS:
yTBEpJUTEIbHbIE W OTpUIATENIbHBIC, €IMHUYHBIC, YacTHbIE M 0O0IIue,
YCIIOBHBIE;

e BBIIBISATH  MAaTEMaTUYECKUME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeunss B (akTax, HaHHBIX, HAOMIOACHUSX U YTBEPKIACHHSIX,
npejyiaraTb  KpUTEpUU  JJISL  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JI€NIaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHUKH, NE€IYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa3bupaTh JOKA3aTENbCTBA MATEMATUYECKUX YTBEPXKIACHUHN (MPSMBIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEJIbHO HECIIOXKHBIE T0KAa3aTEIbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTpAaWBATh APTyMEHTAIMIO, MPHUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATH cMOCOO perieHus ydeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOUpPaTh HauOoJee NOAXOASUNIUH C YUYETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

e HCHOJI30BaTh BOIPOCHI KaK HMCCIIENOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIUIO0, MHEHUE;



NPOBOAUTH IO CaMOCTOSITEIbHO COCTAaBICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT,  HEOOJIbLIOE  HUCCIENOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYEeCKOrO0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
NPOBEAEHHOTO HAOIIOIEHUS, MCCIICJIOBAHUSA, OICHUBATH JTOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IPOIECCa, a TaK)KE BBIJIBUTATH
IIPEIITOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M H30BITOUHOCTh WMHGOPMAIMU, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3a1a4H;

BLIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETHUPOBATH
uH(OpPMAIIUIO PA3TUYHBIX BUAOB U (OPM IIPEICTABICHUS;

BBIOMpaTh (QopMy mpenctaBieHus HWHOOPMAUM U WILIIOCTPUPOBATH
periaeMple 3aJlaud CXEeMaMH, JauarpaMMaMH, WHOM Trpadukol W HX
KOMOWHAIIHSIMU;

OIICHUBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPHUAM, MPEITONKEHHBIM
YUHUTENIeM WIH COPMYITUPOBAHHBIM CAMOCTOSITEITBHO.

KommyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBHUS:

BOCIIPUHUMATh M (GOPMYJIHUPOBATh CYXKJICHHS B COOTBETCTBHU C
YCJIIOBUSIMU U LEJISAMHU OOIIEHMs, ICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOO
TOYKY 3pPEHHUS B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS I10
XOJly PEIICHHS 3a/1a9i, KOMMEHTUPOBATh MOJYYCHHBIA pe3yJIbTaT;

B X0JI¢ OOCYXJICHHUS 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIeMbl, peraeMon 3aa4u, BRICKa3bIBaTh UCH, HAIICJICHHBIC Ha ITOUCK
pelIeHns, COMOCTABISITh CBOWM CYXIEHUS C CYXICHHSIMH JIPYTUX
YYAaCTHUKOB JHAJIOra, OOHAPYXXMUBATh PA3IMUME U CXOJICTBO IMO3UIIMHA, B
KOppeKTHOU hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIsATh  pe3yibTaThl  pEIIEHWs  3aJa4yd,  JKCIEPHUMEHTA,
UCCJICIOBAHUsA,  TPOEKTa,  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHH;
NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHANBUAYaTbHONH paOOThl MpU PENICHHH YYEeOHBIX MaTeMaTHYECKHUX
3amay;

NIPUHUMATH 1€JIb COBMECTHOM JESATEIHHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTb BHABI padOT, TOTOBAPUBATHCH,
00CYXXJIaTh MPOIIECC U pe3yJIbTaT PadoThl, 00001IaTh MHEHHS HECKOJIBKHUX
JIFO/ICH;



e y4YacTBOBAaThb B TIPyHmHoBbBIX (opmax paboTel (0OCykneHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl W JIPyTU€), BBINOJIHATH CBOIO YacThb
paboThl M1 KOOPAUHUPOBATH CBOM JIEUCTBHS C APYTHUMH YJI€HAMU KOMaH/BbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMI MPOAYKT MO KPHUTEPUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

PerynsiTuBHbIe yHHBepcajbHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBISITh IUIAH, aJITOPUTM pPEIICHUs 3aJaud (WU ero
4acTb), BbIOUpaATh CMOCOO peleHuss ¢ y4ETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

e BJIAAETh crnoco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJIS Ipolecca U
pe3yabpTaTa peleHus MaTeEMaTUYECKOM 3a1a4u;

e TMpPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBHE PE3YyJbTaTa JAEATEIBHOCTH MOCTABICHHOUN LIENIH
U yCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKEHUS WIM HEOCTHXKEHUS LIETH,
HaXOJUTh OLIMOKY, aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyueHus B 9 kJjacce OOYyYarOIMMICS TMOIYYUT CICAYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUSA

CpaBHUBaATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BoeimonuaTte apudmeTHdyeckue JEeUCTBUS C PAlMOHAIBHBIMU YHUCIIAMH,
coueTasl YCTHbIE UM TIUCbMEHHBIE TMPUEMBI, BBINOJHITh BBIUKMCICHUS C
UppaIlMOHAIBHBIMU YHCIAMMU.

Haxomute 3HaueHus CTeNeHEW C M[EIbIMH IOKa3aTesiIMU W KOPHEH,
BBIYUCIISITh 3HAUEHUS] YMCIIOBBIX BBIPAKEHUM.

OKpyryisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pe3yibTaTa
BBIUKCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeiHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHHUS, CBOJAIIMECS K
HUM, TIPOCTEHIITINE APOOHO-PAOHATIFHBIC YPaBHEHUS.

Pemate cuctemsl ABYX JMHEHMHBIX YPAaBHEHHUUW C JABYMS NEPEMEHHBIMHU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS TUHEHUHBIM.



Pemiath TeKkCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM €  TMOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHUEM TpaUuecKUX MpeICTaBIeHUH (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTb
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacrioznaBath (GyHKIMM HM3Y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH

pacrooKeHHe Ha KOOPAUHATHOW IUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HA4YCeHUH K03 (OUITMCHTOB, ONMCHIBATH CBOMCTBA () yHKIIHH.

Crpouth M n300pakaTh CXeMaTH4YeCKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OTHCHIBATh CBOMCTBA KBAAPATHYHBIX (DYHKIIUHN 110 UX TpaduKam.

Pacno3naBath kBagpaTHYHYHO (PYHKIHIO 1O (GopMyJsie, MPUBOIUTH TPUMEPHI
KBaIPAaTUYHBIX (YHKIIUH U3 pealbHON KU3HU, (DU3UKH, TCOMETPHHU.

YucoBble MOCAEI0BATEIbHOCTH U MPOTrPeccHu

Pacno3naBath apuMETHYECKYI0 U TE€OMETPUYECKYH) MPOTPECCHUU TpHU
pa3HBIX CIIOcO0axX 3adaHus.

BrBINOHATE  BBIYKCIACHUS C  HCIONb30BaHUEM (GopMysl N-To  WieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath wiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMHU HA KOOPIAWHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCJIOBBIMHM IMOCIEIOBATEIBHOCTAMH, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).

BeposiTHOCTH M CTATHCTUKA

M3Bnexkarb u  mpeoOpa3oBbIBaTh HMH(POPMALMIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONul, Auarpamm, rpadukoB, MpPeACTaBISATh
JTAaHHBIE B BUJI€ TaOJIUII, TUarpaMm, rpauKoB.



Pemate 3amaun OpraHu3oBaHHBIM [EPEOOPOM BAPUAHTOB, a TaKXKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HMcnonp30BaTh ONMCATEIbHBIC XapaKTCPUCTUKHU 1A MACCHUBOB YHCIOBBIX
JaHHBIX, B TOM YHCJIC CPCAHNC 3HAUCHUA U MCPbI paCCCHBAaHU.

HaxoauTh 4acToThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YACH
pe3yabTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxoauTe BEpOSITHOCTU Cily4allHBIX COOBITHI B M3yYEHHBIX OMbITAX, B TOM
Yyclie B OMbITaX C PAaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAHUI JI0 IEPBOTO yCIEXa, B CEPUSAX UCIBITAHUN bepHyu.

NmMers mnpencraBiieHWe O CIy4alHOW BEJIWYMHE U O PaCHpPEACICHUU
BEPOSATHOCTEN.

HNmeTs mpencTaBieHHE O 3aKOHE OOJNBIIMX YHCEN KakK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIINX YHCET B
pUPOJIe U OOIIIECTBE.



TEMATHUYECKOE IIVTAHUPOBAHHUE 9 KJTACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [ToBTOpEnue, 060061IeHNE, CICTEMaTU3ALINS 14 1 bubnuorexa [JOK
3HaHUM 7 Kiacca https://m.edso0.ru/7f419d08
5 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
5 VY .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 O 16 1
Y https://m.edso0.ru/7f419d08
7 YucoBble HOCIEA0BATEIBHOCTH 15 1 Eg{iﬁﬁf{iﬁgﬁﬁ £419408
8 BeposTHOCTB U cTaTUCTHKA 34 1 2 bubmmorexa [IOK
https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
9 . 38 1 1
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 4
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremaruka. Anrebpa: 7-il kimacc: 0a30BBIM ypOBEHb: y4eOHMK. 15-€ m3naHue,
nepepaborannoe / Makaperues 10.H., Munmok H.I'., Hemxos K.W. u apyrue; nox pen.
TenskoBckoro C.A. M.: Ilpocsemenue, - 2022.

Maremaruka. Anrebpa: 8-i kimacc: 0a30BBIM ypOBEHb: y4eOHHK. 16-¢ u3naHue,
nepepaborannoe / MakaperueB 10.H., Munmox H.I'., Hemxos K.W. u apyrue; nox pen.
Tenaxosckoro C.A. M.: Ilpocsenienue, - 2022.

Maremaruka. Anrebpa: 9-if kmacc: 0a30BBIM ypOBEHb: y4eOHMK. 15-€ u3naHue,
nepepaborannoe / MakaperueB 10.H., Munmok H.I'., Hemixos K.W. u npyrue; noxa pen.
Tenaxosckoro C.A. M.: Ilpocsenienue, - 2022.

Maremaruka. BeposaTHOCTh W cTaTucTuka: 7-9-¢ Kiacchl: 0a30BBIM ypOBEHb:
yueOHuk: B 2 4actsax / Beicouxuiéi W.P., Slmenko W.B.; mox pen. fAmenko MU.B. M.:
[Ipoceemienue, - 2022

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Anrebpa. 7-9 knacc: moypounble mianbl no yueOHuky FHO.H. MakaperueBa, H.T.
Munmrok, K.M. Hemkoga,, C.b. CyBopoBoii / aBT.-cocT. T.1O. Qromuna, A.A. MaxoHuHa.
— Bousrorpan: Yuurens, 2011

Anre6pa. 7-9 knaccel: pa3BepHYTO€ TEMAaTHYECKOE MUIaHUPOBAHUE TIO MPOTrpamMme
10.H. MaxkapsrueBa / aBT.-cocT. JI.A. Tanununa. — Bonrorpan: Yuutens, 2012.

Anrebpa 7-9 kmacc. 3amaHus Uit OOy4YeHHS ¢ PA3BUTHSA  ydYalIUXCA. /
Jle6enunneBa E.A., benenkoa E.}O. — M.: UnTemtexkt-nientp, 2013.

Junaktuueckue wmatepuanbl mo anreope: 7-9 kmacc / JLLM. 3BaBuu, H.B.
JpsikonoBa. — M.: Dk3amen, 2013.

CaMocTosITeNbHbIE U KOHTPOJBHBIE PaldOTHI Mo anredpe ans 7-9 kmacca. — 8-e
uznanue, ucnp. u gomn. / EpmoBa A.Il., T'omo6opoapko B.B., EpmoBa A.C. — M.:
NJIEKCA, 2013.

Anre6pa. 7-9 knaccol. Tpenaxep. TemMaTudeckue TECThI U HTOTOBBIE PAOOTHI / 1O
penakiueit .. JIsicenko, C.1O. Kynabyxosa. — PoctoB-Ha-/{ony: Jlernon, 2013.

KonTtponsusie u3mepurensusie mMarepuansl (KMM) mo anrebpe: 8-9 kiaccer /
IO.A. I'ma3koB. — M.: Dk3amen, 2014.

Maremartuka. BeposTHOCTh U cTaTucTHKA: 7-9-¢ Kilacchl: 6a30BbIM YPOBEHB / 0T
pen. U.B. Awmenxo. — M.: [Ipocsemenue, 2022.

Kpyxoxk o Teopun Bepostaocteii / U.P. Boicoukuit. M.: MITHMO, 2017.

Kombunaropuka / Packunra 1.B., [llanoanos A.B. M.: MITHMO, 2020.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET
bubaunoreka IOK https://m.edsoo.ru



https://m.edsoo.ru/7f415b90




