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MNOSICHUTEJIbHAS 3AIINCKA
Pabouast mporpamma yueOHOTO mpeamera «Anredpa» (mpeamerHas obnacth «MareMaTuka u
uHpOpPMAaTHKa») Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs OPUEHTHPOBaHA Ha ydammxcs §-9
kiaccoB MOV Yammno-Unpaukanckoit OO, cocTaBieHa B COOTBETCTBUU CO CIEAYIOIIUMU
HOPMATHUBHBIMU JTOKYMEHTaMH:

- @®enepanbHbIM 3aKOHOM OT 29 nekadpst 2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoit
®Denepanun’;

- Ilpukazom Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuun Ilopsiaka
OpraHM3allMl U  OCYIIECTBJICHHS  0Opa30BaTENIbHOW  JIEATEIBHOCTH 10  OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM TIpOrpaMMaM - 00pa3oBaTeNbHBIM MPOTPAMMaM HA4adbHOTO OOIIEro,
OCHOBHOT'O OOIIIETO U CPEIHEro 00IIero oOpa3oBaHus;

- [Ipukazom Munobpuayku Poccun ot 17.12.2010 Ne 1897 «O06 yrBepxkaenuu henepaabHOTo
rOCyIapCTBEHHOT0 00pa30BaTEIILHOTO CTAHIAPTa OCHOBHOTO OOIIEr0 00pa3oBaHUs»;

- OcHOBHOI 00pa3oBaTeIbHONM MPOrpaMMON OCHOBHOTO oOmiero oobpasoBanuss MBOY
Kpacuoapwmeiickoit COI;

- [Ipukazom Munnpocsemiennst Poccun ot 20.05.2020 Ne 254 «O6 yTBepxkaeHuH deaepaibHOro
nepeyHs: y4eOHMKOB, JOMYIIEHHBIX K HCIONB30BAHUIO TMIPH  peaH3aliil  MUMEIOIINX
rOCYIapCTBEHHYIO  aKKpPEAMUTALMI0O 00pa3oBaTENbHBIX MPOTPaMM  HA4yallbHOTO  OOIIEro,
OCHOBHOTO O0OIIIero, CpeaHero oOmero oOpa3oBaHHs OpPraHU3AIUSMHU, OCYIIECTBISTFOIIHMHE
00pa30BaTeNbHYIO (C U3MEHEHUSIMH);

- Ilpukazom Munnpocsemenuss Poccun ot 28.12.2018 Ne 345 «O denepanbHOM niepeyHe
yu4eOHUKOB, PEKOMEHAYEMBIX K UCIOJIB30BAHUIO MIPU pean3alliid UMEIOIINX TOCYJapCTBEHHYIO
aKKpEJUTAIMI0 00pa30oBaTEIbHBIX MPOTPAaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero odmiero oopa3oBaHus (C U3BMEHEHHUSIMU );

- [Ipukazom Munnpocsemenus Poccun ot 06.08.2021 Ne CK-228/03 u PocoOpnanzopa ot
06.08.2021 Ne 01-169/08-01 «PexomeHmaIuK IIsk CHCTEMBI 00IIET0 00pa30BaHUsI 0 OCHOBHBIM
moxxomaM K (GOpMUPOBaHWIO  Tpaduka  TPOBEACHHUS  OINCHOYHBIX  MPOIEIyp B
0011e00pa3oBaTeIbHBIX OPraHU3ALIUIX .

Pabouas nmporpamma yueOHOTO mpenMera «Anredpa» st 00yJaroIuXcsi Ha yPOBHE OCHOBHOTO
o0miero o6pa3oBaHus OPUEHTUPOBAHA HA IEJEeBbIE TPUOPHUTETHI, CPOPMYITHUPOBAHHBIE B paboyeii
nporpamme Bociutanuss MBOY Kpacnoapmeiickoit COLLL

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «AJI'EBPA»

Anrebpa SBISETCS OAHMM M3 OMOPHBIX KYypCOB OCHOBHOTO 0O0IIero o0pa3oBaHHUS: OHA
o0ecrieynBaeT N3YUCHHUC APYIrux JUCHUIIINH, KaK €CCTCCTBECHHO-HAYYHOI'0, TAK U TYMaHUTapHOI'O
IIUKJIOB, €€ OCBOCHHME HEOOXOAUMO Ul MPOAOIDKEHUs 00pa30BaHUS M B MOBCEAHEBHOM JKU3HU.
PazButue y oOydamomuxcs HaydyHbBIX NpPEICTABICHUNH O MPOMCXOXKAECHUU U CYIIHOCTU
anreOpandyeckux abCTpakiui, crocod0e OTpaKeHHsl MaTeMaTHYecKONW HayKol sIBIeHUH u
IPOLIECCOB B TPHPOJAE M OOIIECTBE, POIM MATEeMAaTHYECKOTO MOJECIMPOBAHHSA B HAYYHOM
MO3HAHUU U B NPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAaUECTB
MBILIEHUs, HEOOXOAMMBIX Ul aJanTallii B COBpeMEHHOM IudpoBoM obmiectBe. M3yueHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTbH CBOU
JEWCTBHUSA U BBIBOABI, (hOpMyIupoBaTh yTBepxkaeHHA. OcBOeHHE Kypca anreOpbl oOecrednBaeT
Pa3BUTHUC JIOTHYCCKOI'0 MBIIIJICHUA 06yqalom1/1xc;1: OHU HUCHOJB3YKOT JCAYKTUBHBIC U



UHIYKTHBHBIC PACCyXACHUs, 0000IIeHNE UM KOHKPETH3alUIo, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTENBHOW JEATEIbHOCTH
oOyyaromuxcsi, TMO3TOMY CaMOCTOSITEIbBHOE  pPELIEHUE 3aJad  SBJSETCS  peaju3aluei
JESATEIIbHOCTHOTO MIPUHIINIIA O0yUEHUSI.

B crpyktype mnporpammel ydeGHOro Kypca «Anredbpa» Uisi OCHOBHOTO OOIIETro
0o0pa30oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJAEpKAaTeIbHO-METOAMYECKHE JUMHUM: «YHucia u
BBIUMCIICHUSY, «ANreOpandeckue BbIPAKEHUSN», «YpaBHEHUS U HEPaBEHCTBa», «DyHKIIHHY.
Kaxxnas u3 3TMX conepKareabHO-METOIUYECKUX JTUHUN Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHHUSAMH. B Xoje u3ydeHust yueOHOro Kypca
00yJarouMMcs MPUXOAUTCS JIOTUYECKU PACCYK/IATh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTU4YecKOro oOpa3oBaHHs U
CHOCOOCTBYIOIIME OBJAJACHUIO OOYYaOIIUMKCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
s3pika. CozepkaTeTbHON U CTPYKTYPHOUM OCOOCHHOCTBIO YUeOHOTo Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanne JuHUM «YuCia W BBIYHUCICHUS» CIYKUT OCHOBOM ISl JaJbHEHIIETO
W3y4YEHUs] MAaTEMAaTHUKH, CIHOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIUXCS JIOTHYECKOTO MBIILUICHUS,
(GbOpMHUPOBAHUIO YMEHHSI MOJIb30BATHCS ANTOPUTMAMH, a TaKkKe MPUOOPETEHUI0 MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOM XU3HU. Pa3BUTHE NMOHATHA O 4YMCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HPPANMOHAIBHBIMEA YUCIIAMU,
(dbopMHUpOBaHUEM TIPEACTABICHUN O JEWCTBUTEIILHOM YHCIIC. 3aBEpIICHNE OCBOCHUS YMCIOBOU
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Cogepxanue AByX anreOpandeckux JHUHUA — «AnreOpandeckre BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHMIO Yy  OOYYArOIIMXCS
MaTeMaTHUYeCKOTo amnmnapara, HEOOXOAMMOTO Ui pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE 0CHOBHOTO 00111er0 00pa3oBaHUs
yueOHBId  MaTepuand TPYNIOUPYETCS  BOKPYT  palMOHANbHBIX  BbIpaKeHUH. AnreOpa
JIEMOHCTPHUPYET 3HaUEHWE MAaTEMAaTUKU KaK S3bIKa JJIS MIOCTPOCHHS MAaTEMATUYECKUX MOJCIICH,
OTMCaHUs MPOIIECCOB M SBJICHUN peasibHOr0 Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe
JanbHEeWIee pa3BUTHE AalTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOIro, B YACTHOCTH, IS
OCBOEHHUSI Kypca UWH(GOpPMATUKH, U OBIAJCHHE HABbIKAMHU JIEIyKTUBHBIX PacCYXICHUH.
[IpeoOpazoBanrie CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHMsI, CTIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Copmepxanrie  (QyHKUMOHAIBHO-TpaUYECKOW  JIMHWM  HAIlEJIeHO Ha  TMOJTY4YCHHE
oOydJaronuMucs 3HaHUN 0 QYHKIHMIX KaK BaKHEUIIEH MaTEMaTHYSCKONH MOJICIH ISl OTTMCAHUS
U MCCIIEIOBaHUsl pa3HOOOpa3HBIX MPOILECCOB M SIBIEHUI B mpupone u oOuiectBe. M3ydenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIONb30BaTh pPa3InYHbIC
BBIPA3UTENbHBIE CPEICTBA s3bIKA MATEMaTUKU — CJIIOBECHBIC, CUMBOJIMYECKHE, TpadudecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHNE TIPEICTABICHUA O POJIM MaTEMAaTUKH B PA3BUTUU ITUBUIN3AINN
U KYJIbTYpPHI.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEMETA «AJITEBPA»

[TpakTyeckas 3HAYUMOCTH IIKOJBHOTO Kypca anredpsl 8-9 kjgacca COCTOUT B TOM, YTO
IPEIMETOM €ro H3Y4EHHMs SIBISIOTCS KOJUYECTBEHHBIE OTHOLIEHMSI M IPOLECCHl PEalbHOIO
MHpa, ONMCaHHbIE MaTeMaTHYECKUMH MOZEIsIMH. B coBpeMeHHOM o0liecTBe MaremMaTudeckast



MOJArOTOBKAa HEOOXOAMMa KaXXJAOMY 4YeNlOBEKYy, TaK KaK MaTeMaThKa NPHUCYTCTBYET BO BCEX
cepax uenoBe4eCKOH AeATEIbHOCTH.

OnHOI 13 OCHOBHBIX LieNIel N3ydeHUs anreOpsl SABISIETCS pa3BUTUE MBILUICHUS, [IPEXKIE
Bcero (hopmupoBaHue adCTPaKTHOTO MbIIUICHHs. B mporecce n3ydenus anreOpsl GpopMupyercs
JIOTMYECKOE U AJITOPUTMUYECKOE MBIIUIEHHE, a TAKXKEe TaKMe KayecTBa MBILUICHUS, KaK CUJa U
rHOKOCTh, KOHCTPYKTMBHOCTh W  KPUTUYHOCTh. Jlns  ajanTamud B COBPEMEHHOM
MH(POPMALIMOHHOM O00LIecTBE BaXHbIM (DaKTOpOM sBIsieTcs (POPMUPOBAHME MATEMATHUECKOTO
CTWJIS MBIIIJICHHUS, BKJIIOYAIOIMIET0 B Cce0sl HMHIYKIUIO U JICAYKIUIO, O00O0OmeHHEe U
KOHKPETU3alMI0, aHAJIM3 U CHHTE3, KJIACCU(PUKALMIO U CHUCTEMAaTHU3aluI0, abCTparupoBaHue U
AHAJIOTHUIO.

OOyuenue anredpe Ta€T BO3MOXKHOCTH INKOJBHUKAM HAy4YUTHCS IJIAHUPOBATH CBOIO
JeSITeIbHOCTb, KPUTUYECKH OLICHUBAThH €€, IPMHUMATh CaMOCTOSTEIIbHBIE PEIIEHUs, OTCTauBaTh
CBOM B3IJISAJIBI U YOIKACHUS.

B mpouecce usydeHus anreOpbl IIKOJIBHUKM YydaTcsl M3jaraTb CBOU MBICIH SICHO U
MCYEPIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M I'PAaMOTHOI'O BBIIOJHEHUS MaTeMaTHYECKHX
3alucei, MPU 3TOM UCIIOJIb30BAaHUE MAaTEMaTHUYECKOTO SI3bIKA ITO3BOJIET Pa3BUBATh y YHalIUXCS
IPaMOTHYIO YCTHYIO U IUCbMEHHYIO PEUb.

3HaKOMCTBO C MCTOpUEH pa3BUTHA aireOpbl Kak Hayku (GOpMHUPYET Y YdalIUXcs
npezcTaBiIeHus 00 anredpe Kak 4acTH 0OIIeUeIOBEYeCKOM KyIbTYpHI.

3Ha4yMTeIbHOE BHUMAHUE B U3JI0KEHUN TEOPETUUECKOT0 MaTepraa Kypca yJaelsercst ero
MOTHUBAINH, PACKPBITUIO CYTH OCHOBHBIX IMOHSATUH, WIeH, MeTogoB. OO0ydeHrne MOCTPOSHO Ha
6a3e TeopuM pa3BUBAIOLIETO0 OOYYEHMs, 4YTO JIOCTUTAETCS OCOOCHHOCTSIMHM HW3JI0XKEHHUS
TEOPETUYECKOr0 MaTepuana M YNpaKHEHUsIMU Ha CpaBHEHHE, aHaJU3, BBIJACJICEHUE TJIaBHOIO,
yCTAHOBJIEHHE  CBsi3ed, Kiaccupukauuio, o0oOmenne u  cucremaruzauuto.  Ocobo
AKLIEHTUPYIOTCS  COJEpP)KaTEJIbHOE PpACKpPBhITUE MAaTEMaTHYEeCKUX TOHSATUH, TOJIKOBAHUE
CYIIHOCTM MAaTeMaTHYeCKUX METOJ0B M 00JacTd MX MNPUMEHEHHs, JIeMOHCTpalus
BO3MOXXHOCTE MPUMEHEHUS TEOPETHMUECKUX 3HAHMW JJis pelIeHHUs] Pa3sHOOOpaszHbIX 3ajad
IIPUKJIAHOTO XapaKTepa, HalpuMep, PEIICHUs TEKCTOBBIX 3a1ad, JEHEKHBIX U IPOLIECHTHBIX
pacuéroB, yMEHHME TMOJb30BaThCS KOJIMYECTBEHHOW HHQOpMalMen, MpencTaBIeHHOH B
pa3nn4HbIX (opMax, yMEHHE YUTATh IPa(UKH.

Oco3Hanue 0O0Iero, CyIIeCTBEHHOTO SBIISETCS OCHOBHOM 0a30M i perieHus
ylnpaXHEeHU. Ba)kHO NMpUBOIUTH A€TalabHBIE MOSICHEHUS K PELICHUIO THUIIOBBIX YIPaXHEHWI.
OTHUM pacKpbIBaeTCsl CyTh METOAA, MOAX0/1a, IPpeIaraeTcsi aITOPUTM WIIM 3BPUCTHYECKAs cCXeMa
peLIeHUs yIpa)KHEHUH ONPEEeIEHHOrO THIIA.

[TpropuTeTHEIMHU TIETSAME 00yUSHHS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

- (hopMHpoBaHHUE LIEHTPAIbHBIX MaTeMaTHUYECKUX MOHATUN (YKCI0, BEIMYMHA, T€OMETpUYecKas
durypa, mnepemMeHHas, BEpPOATHOCTb, (YHKIMs), OOECIEUYNBAIOUIMX MPEEMCTBEHHOCTh H
NEePCIEKTUBHOCTh MaTEMATHYECKOT0 00pa3oBaHus 00yJaroIInuXcs;

- ToJBeJieHHe OOydJaroluXCcsi Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPY)KAIOLIero MUpa, MOHUMAaHWE MAaTeMaTHKH KaK 4yacTh OOIIed KyJIbTYpbl
YeJI0BEYECTBa;

- pa3BUTHE HMHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW O0ydaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, HCCJIEOBAaTeNIbCKUX YMEHUN, KPUTHUUHOCTU MBIIIJICHUS, UHTEpeca K H3YYEHUIO
MaTeMaTuKu;

- (QopmupoBaHue (QYHKIMOHAIBHOM MaTeMaTHYeCKOW TIPaMOTHOCTH: yMEHHS paclo3HaBaTh
MPOSIBJICHUS MaTeMaTHYECKHX MOHSITHH, 00BEKTOB U 3aKOHOMEPHOCTEN
B pEAIbHBIX )KU3HEHHBIX CUTYalUsIX U MPU U3YUEHHUH APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEH, (OPMYIMPOBATh MX Ha S3bIKE MAaTEMaTHKH M CO3]1aBaTh
MaTeMaTHYeCKUe MOJENH, NMPUMEHATh OCBOEHHBIM MaTEeMAaTH4YEeCKMH ammapar Ijsl peleHHs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [1OJTYYEHHBIE PE3YJIbTATHI.



MECTO YYEBHOI'O IPEJMETA «AJITEBPA» B YYUEBHOM IIJIAHE

Pabouast mporpamma ydyebHoro mpenMera «Anredpa» (6a30BbIil ypOBEHb) paccuMTaHa Ha
102 yuebnbIX yaca 3 yaca B Henemo npu 34 yueOHBIX HeAensX. YUeOHBIH IUlaH Ha U3y4YCHHE
anreOpsl B 8 Ki1acce OTBOAMT 3 y4eOHBIX yaca B Hezenmro, Bcero 102 gacoB npu 34 y4eOHBIX
Henemsix, B 9 kiacce oTBOAUT 3 y4yeOHBIX 4yaca B Henmento, Bcero 102 yacoB mpu 34 ydeOHBIX
Henensix. B 8-9 kiacce B COOTBETCTBUM C METOJUYECKHMMH PEKOMEHIAIMSMHU IO BBEICHUIO
®OOII (mucpbma Munmnpocsenienus Poccun ot 03.03.2023 Ne03-327, ot 22.05.2023 Ne 03-870)
nipu niepexojae Ha POOI1

Jist peasin3aluy MporpaMMbl HCTIONIB3YIOTCS YIEOHUK ISl YIUTEIS U 00YJarOIIXCs:
s yunrens:

«Anrebpa 8» - M.: Uznmarensckuii nentp «Benrtana-I'pad», 2021, A. I'. Mepsmsk, B. b.
[Tonouckuit, M. C. Sxup «Anredpa 9» - M.: M3narenbckuii entp «Benrana-I'pady», 2022

Jlnst obydaromerocs:

«Anrebpa 8» - M.: Uznarensckmii nieHtp «Benrana-I'pad», 2021, A. I'. Mep3mik, B. b.
[Tonouckuit, M. C. Sxup «Anredpa 9» - M.: U3narenbckuii ientp «Benrana-I'pady», 2022

IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI OCBOEHMA
ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS TMPOrpaMMbl Yy4eOHOro Kypca «Amredpay»
XapaKkTepU3yITCS:

1) naTpuoTHYeCKOoe BOCIIUTAHME:

MpOSIBIICHUEM MHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUHCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KCHHUSIM POCCHICKMX MATEMaTUKOB M POCCUUCKOMN
MaTE€MaTUYECKOU IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHUI B IPYIMX HAyKaX U MPUKIIAIHBIX
chepax;

2) rpaIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peau3allil ero Ipas,
MPEACTABICHHEM O MaTeMaTHUYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SBIIGHUH, MPOIIEyp TPaKIaHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKJIEHUIO ITHUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX MTPUHIIMIIOB B J€ATEIIbHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE B PEIICHUM MPAKTHUYECKUX 3a7a4 MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BAKHOCTH MAaTEeMAaTHUUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCE
KU3HH JIJIS1 YCTICITHON TTPO(PEeCCHOHATbHOMN e TENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUM,



OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPHH OO0pa3oBaHUS U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAILHOMY U A3CTETHUECKOMY BOCIPHUSATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHHM, pACCYKJICHUM, YMEHUIO BUIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 TTO3HAHMSA:

OpHUEHTAllMel B JEATEeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX INpeAcTaBlIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTEeMaTHYECKONH HayKW Kak c(ephl UYeIOBEYECKOH MEATEeIBbHOCTH, JITAaloOB e€ pa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM MPOCTEUIIMMHM HAaBBIKAMU
HCCIIEI0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOpMHUPOBaAHHMEe  KYJIbBTYPbI  3/0POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPHUMEHATh MAaTEMAaTHUYECKHWE 3HAHUA B HHTEPECAX CBOErO 310pPOBb,
BEJICHUS 3JJ0POBOTO 00pasa >KM3HHU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusudeckas aKTHUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MpU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOT'O K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCcKOe BOCIIUTAHUE:

OpHUEHTAIMCH Ha MPUMEHCHHE MAaTEMAaTHUYSCKHUX 3HAHWM JUIS PEIIeHUs 3aaad B 00JIACTH
COXPAaHHOCTH OKPYKAIOLIEH Cpeibl, IJIAHUPOBAHUS MOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’KaloLIe cpesbl, 0CO3HAaHUEM TJI00alIbHOIO XapakTepa SKOJIOTHYEeCKHX
npo0JieM U yTel X pelieHus;

8) aganTanusi K M3MEHSIIOLIAMCS YCJIOBHSIM COI[MAJILHOM H MPUPOTHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBHUSIX HEONPEAEIIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS y NPYTHUX
Jroiel, puoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHIIMH U3
ONbITA APYTHUX;

HE00XOIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GopMyIupoBaTh UICH,
MOHSITHSI, TUIIOTE3bI 00 0OBEKTAaX M SIBICHUSAX, B TOM UYHKCJE paHee HEHW3BECTHHIX, OCO3HABATH
neUuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMI0, BOCIHPHUHHMATh CTPECCOBYIO
CUTYaIlMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATh MPUHHUMAEMBIC PEIICHUS U
neicTBus, GOpMYITUPOBAThH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
IHo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE yYeOHbIe 1eCTBUS

ba3oBble JJornueckue JqeicTBUSA:
® BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHONIICHUH MEXIy MOHATHAMH, (DOPMYITHpOBATh OMpPENETICHHs MOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUS AJIsi 00OOIICHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,
® BOCIPHUHHUMATH, (DOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHHS: yYTBEPAUTEIHHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIINE, YCIOBHBIC,



BBISBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHs B (pakTax,
JMaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKU, NEAYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3dbuparh JO0Ka3aTelibCTBA MAaTEeMAaTHMYECKUX YTBEpXKIEHUH (mpsiMble W OT
IPOTUBHOIO), IIPOBO/IUTH CaMOCTOSITENILHO HECJIOXKHBIE  JIOKa3aTeJIbCTBA
MaTeMaTHYeCKuX (AaKTOB, BBICTPAaWBaTh ApPryMEHTAIUIO, NPUBOIUTH INPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIUN ¢ YYETOM CaMOCTOSITENIbHO BBIJEIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBaTelbCKHeE AeHCTBYS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHM ~ MHCTPYMEHT  IO3HAHUSA,
bopMyupoBaTh BOIIPOCHI, bukcupyomue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yYCTAHABJIMBAaTh HMCKOMOE U JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE;

NPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH IKCIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEX]Yy COOOM;

CaMOCTOSITENILHO ~ (OPMYITUPOBaTh O0OOIIEHUS W  BBIBOJALI [0  pe3yjIbTaTaMm
NPOBEIEHHOTO HAOIIOJICHUS, UCCIICIOBAHUS, OLCHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pPEe3yNbTaTOB, BEIBOJIOB U 0000IICHHMIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH MPEAMOTOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nndgopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAILUU, JAHHBIX, HEOOXOIMMBIX
JUISl peIlIeHUs 3a/1a4H;

BBIOMpATh, aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIHIO
pas3INYHbIX BUAOB U (POPM NpPECTABICHHUS;

BbIOMpaTh POpMY IpeACTaBICHUs HH(DOPMALIMK U WILTIOCTPUPOBATH peIIaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAAEKHOCTh HH(POPMALIMU 110 KPUTEPHSIM, MTPEATIOKEHHBIM YUUTEIEM UITH
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHHBepPcaJbHbIe yueOHbIe el CTBHA:

BOCTIPUHUMATH U (POPMYITUPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBHUSMH U IEISIMHU
oOmIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHsS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AaBaTh IMMOACHCHHA 11O X004y PCHICHUSA 3a1a4i, KOMMCHTUPOBATDH
MOJTyYEHHBINH Pe3yNbTaT;

B X0/ 0OCYKIIEHUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaeMOI TeMbI, IPOOIEMEI,
pemaeMoil  3a7aud, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA TIOMCK pEUICHHS,
COTOCTABNISATh CBOU CYKIEHHUS C CYXACHHSIMH JIPYIMX YYaCTHUKOB JHAJIOTa,
0OHapy>XMBaTh Pa3InuMe U CXOJCTBO MO3HIINKA, B KOPPEKTHOH PopMe GpopMynrpoBaTh
pa3HOTIIACHS], CBOM BO3PAYKCHHS,



® MPEACTaBIATH PE3yJbTAThl PEIICHUS 3a/1a4yM, SKCIIEPUMEHTA, UCCICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C Y4ETOM 3a/ad IMpe3eHTAluu U
0COOCHHOCTEH ayAUTOPHH;
® [IOHMMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW W HHAWBUIYaJbHOU pabOThI
IPY PEUICHNH YYeOHBIX MaTeMaTHUECKUX 3a/1a4;
® [PUHUMAThH 1[EJIb COBMECTHOM JEeSATeNIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacmpeaensTb BuAbl padoT, IOroBapUBaThCA, OOCYKIaTh NpPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;
e y4yacTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBIIOIHATH CBOIO 4acTh pabOThl U KOOPIMHHPOBATH
CBOM JICHCTBUS C APYTUMHU YJEHAMH KOMaH]Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B
00Ul MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.
Pery1siTuBHBIE YHHBepcaJbHbIe YUeOHbIe el cTBUSA
Camoopranu3aums:
® CaMOCTOSITENIFHO COCTAaBJATH IUIAH, AJTOPUTM pEIIeHHs 3anadd (M €ro 4acTb),
BBIOUpaTh CIOCOO pelleHHs C Y4E€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C Yy4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:
® BIAJETh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa perICHUs
MaTeMaTHYeCKOM 3aa49H;
® MPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PELICHUU 33]a4d, BHOCHUTb
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIIEHUBATh COOTBETCTBUE Pe3yibTaTa JACATEILHOCTH MOCTABICHHON LIETU U YCIOBUSM,
OOBSACHATh TMPHUYMHBI JOCTHIKEHUS WU HEAOCTH)KCHHS IIeJIM, HaXOIUTh OIIUOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHBI 8 KJIACC

K xonmy oOydenus B 8 kiacce oOydaromwuiicss MOJTYYUT CIEAYIONIUME MpeIMETHBIE
pe3y/bTaThI:

Yuciaa 1 BIYUCIEHUS

Hcnonbs30BaTh HavallbHbIE TMPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHUCEN MJIA
CpaBHEHHUS, OKPYTJICHUS W BBIYUCICHUN, W300pakaTh JEHCTBHUTENbHBIC YHCIIa TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsITh TOHATHE apU(PMETHYECKOro KBAAPATHOTO KOPHSA, HAXOIUTH KBaJpaTHBIC
KOPHH, UCTIONB3YS TIPU HEOOXOIMMOCTH KalbKYISITOP, BHIIOIHSATE TPEOOpa30BaHuUs BEIPAKEHU,
co/iepXalnuxX KBaJpaTHble KOPHU, UCIOJIb3Yys CBOMCTBA KOPHE.

Hcnonw3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TOMOIIBI0 JIECATUYHBIX IpoOed u
cremnenei yncna 10.

Auredpanyeckue BbIpaKeHHUsl

[IpuMeHsITh MOHSATHE CTEMEHH C IEJbIM TOoKa3aTelieM, BBIMOJHATH NpeodpazoBaHUs
BBIPAXKEHUM, COJIEPKAITUX CTEIICHU C IIEIBIM MTOKA3aTEIEM.

BrIMOTHATE TOXIECTBEHHBIE TTPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MPaBUII ACHCTBHIA HAJl MHOTOWICHAMH U alNTeOpandecKuMu JPOOsIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXUWIEH HA MHOKHUTEIH.



[IpumensaTs npeoOpa3oBaHUS BBIPAKEHUIN AN pelICHUS pa3IMuHBIX 3a7ad U3
MaTE€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

YpaBHeHUs1 M HEPABEHCTBA

Pewmate nuHelHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUSI, CBOJAIIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOAMTH NPOCTEMNIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YMCIIE C
IpPUMEHEHHEM TrpapUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YypaBHEHUE WIIU
CUCTEMA YPaBHEHMU PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTh OT cIOBECHOW (GOPMYIHMPOBKH 337aud K e€ aiareOpanyueckoil MoJenu ¢
MIOMOILBI0  COCTaBJICHUS YpPAaBHEHUS MWJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4¥l MIOJIyY€HHBbIN PE3YJIbTAT.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUs, OLICHKH, PEIIATh JIMHECHHBIC
HEpaBEHCTBA C OJHOM NEPEMEHHOH M WX CHUCTEMBI, J1aBaTh TPaQUUECKyI0 HIUTFOCTPAIHIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKUMHU

[lonumaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHUS M S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAYEHUS), ONPENeNiATh 3HAYeHHWE (QYHKIMU IO 3HAUYCHUIO apryMeHTa,
OTIpeeNATh CBOICTBa (PyHKIMHU 110 €€ rpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX (YHKIUN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBATh CBOHCTBA YHCIOBON DYHKIUHU 11O €&
rpaduxy.

BeposiTHOCTH M CTATHCTHKA

M3Bnexkatp u mpeoOpa3oBbIBaTh HWHGOpPMAIMIO, TMPEACTABIECHHYI0 B  Pa3JIMYHBIX
UCTOYHUKAX B BUJAE TaOJMI, Iuarpamm, rpaukoB, IPEJICTaBISITh JaHHbIE B BUAE TaOJHIIL,
Iuarpamm, rpadukos.

Pemarp 3amaun opraHM30BaHHBIM IEpEOOPOM BapUAHTOB, a TAKXKE C MCIIOJIb30BAHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh ONKUCATEIBHBIE XaPAKTEPUCTUKU JJII MACCHUBOB YHMCIIOBBIX JAHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPBl pACCEUBAHMSL.

HaxoauTh 4acToThl 3HaU€HUI U 4acTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YSICh pe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxoauTe BepOSTHOCTH CiIy4allHBIX COOBITHH B M3Y4YEHHBIX OIBITaX, B TOM YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX WCIBITAHUN IO TMEPBOTO
ycrnexa, B Cepusax UCIbITaHUN bepHyiu.

NmeTs mpeacTaBieHNe O CIy4ailHON BETMYMHE U O pACHPEICIICHUU BEPOSITHOCTEM.

Hwmets mpencTaBiieHHe O 3aKOHE OOJBIIMX YMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.

IMPEJIMETHBIE PE3YJIBTATDBI 9 KJIACC

K konmy oOyuenus B 9 kjacce OOy4arOUIMIiCS TMOJYYUT CIEAYIOIINE MPEIMETHBIE
PE3YIIbTATHI:

Yucaa ¥ BLIYMCIEHUS

CpaBHHMBATH U YIIOPSIA0YNBATH PAIlMOHAIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

BeimonusaTs apudmeTnyeckue NelCTBUS C palliOHATLHBIME YUCIAMU, COYETasl YCTHHIC U
MMMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.



Haxonuth 3HaueHHs CTENEHEN C LENbIMU MTOKA3aTENAMU U KOPHEW, BBIUMCIATh 3HAUYCHUS
YHCIIOBBIX BBIPAXKEHUU.

OKpyrisaTh JACUCTBUTENBHBIC YKCIA, BBIMOJHATH MPUKUIKY pe3yjabTaTa BBIYMCICHHM,
OIICHKY YHCJIOBBIX BBIPAXKECHHUIA.

YpaBHeHUs] M HEPAaBEHCTBA

Pemate nuHeElHBIE M KBAaJpaTHbBICE YPAaBHEHUS, YPABHEHMS, CBOJAIIMECS K HUM,
MpoCTeHIIe IPOOHO-paIMOHATBHBIC YPaBHEHHUSI.

Pemate cucteMbl ABYX JUHEUHBIX YpPAaBHEHHUM C JBYMS MEPEMEHHBIMU U CHUCTEMbI JABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIUHEUHBIM.

Pemarp TekcToBbIE 3amayM anreOpanmyecKuM CIOCOOOM C TIOMOINBID COCTAaBJICHUS
YpaBHEHUS WA CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpocCTEiilIMe UCCIeN0BaHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHUCJE C
NPUMCHCHHEM TpauUecKux IMpeICTaBlICHU (yCTaHABINBATh, HMMEET JIM YpaBHCHUE WIU
CUCTEeMa YpaBHEHUI peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pEIICHUE
HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3aMIMCHIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIKOYAOIINE
KBaJJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM MPSIMOM,
3alIMChIBATh PEIICHUE C TTOMOIILI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIUYHBIX 3a/1a4.

DOYyHKUMHU

Pacnio3naBate QpyHKIIMM M3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIONOKECHUE Ha

KOOPJIMHATHO#M IIOCKOCTH rpadukoB GpyHKImiA Buga: Y = kX, y =kx + b,y =k/x,y =ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMOCTH OT 3HaueHHI KOA(PPHUIMEHTOB, OIKMCHIBATH CBOMCTBA

GyHKLIMH.

Crpouth M n300pakaTh CXEMaTHYECKU IpadUKM KBaJApaTHUHBIX (DYHKIMH, OMUCHIBAThH
CBOMCTBA KBaIpaTUYHBIX (DYHKIMI MO UX rpadukam.

PacnoznaBaTe  KBagpaThuyHyro (yHKUHMIO 10  Qopmyie, NPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM )XKU3HU, (PU3UKH, TEOMETPHUH.

YucnoBbie MOCIAEI0BATETbHOCTH M IPOIPECCHHU

Pacrnio3HaBaTh apu(pMETHUECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU Pa3HBIX CIIOCOOaX
3aJaHMsL.

BbINONMHATE BBIUMCIEHHUS C HCHOJB30BaHHEM (OPMYN N-ro 4wieHa apupMEeTHYeCKOH U
T€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4ieHbl IOCIE0BATEIbHOCTH TOYKaMU Ha KOOPIUHATHOMN TJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE 3aJaud
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYISATOPA, ITU(POBBIX TEXHOIOTHMN).

COAEPXAHUE OBYUYEHUA 8 KJIIACC

Yucsia v BbIYUCIEHUSA
KBagparuelii kopeHb u3 uucina. [loHstne 00 wuppanmoHaabHOM 4Yucie. JlecaTuunbie
npUOIKEHUS UPPAITMOHATBHBIX uncen. CBolicTBa apuMETHUECKUX KBAJPATHBIX KOPHEH U HX



NpUMEHEHHE K MPEeoOpa30BaHMUIO YHMCIIOBBIX BBIPAKCHUH M BBIYMCIEHUSAM. JleHCTBUTEIbHBIC
YHUCIIA.

Crenens ¢ LebIM MOKa3aTeneM 1 €€ ceoricTBa. CTaHAapTHAS 3alIMCh YKCIIA.

Anredpanyeckue BbIpaKeHUs!

KBaapatHblil TpEXUiIEH, pa3IoKEeHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast apodb. OcHOBHOE CBOWCTBO anreOpanyeckor apodu. CroxeHue,
BBIYUTAHNE, YMHOKEHHE, JIeleHue anredpandeckux apodOeil. PanmoHanbHble BBIpRXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus1 M HEPABEHCTBA

KBagparHoe ypaBHeHme, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHM, CBOASIIMXCS K JHMHEHHBIM M KBajapaTHbIM. [Ipocreiimue apoOHO-
paluMOHAIbHbIE YPABHEHUSI.

I'paduueckas mHTEpHIpEeTaUsl YpaBHEHUIH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPAaBHEHU C JABYMs IIEpEMEHHBIMHU. lIpuMmepsl pelleHHs CHCTEM HEIMHEWHBIX YPAaBHEHUN C
JBYMsI [IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3aa4 aNreOpandecKuM CriocoOOM.

UucnoBble HepaBeHCTBA W HX CBoMCTBA. HepaBeHCTBO ¢ OJHONW NEPEMEHHOU.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OAHOW nepeMeHHOH. CucTeMsl
JMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUMH

[Monsarue ¢pynkumu. OONaCTh ONMpeneNeHuss 1 MHOXKECTBO 3HaueHH (QyHKImH. CriocoOb!
3agaHus QYHKIIH.

I'paduk Pynkuuu. Yrtenue cBoictB QyHkuuu no e€ rpadpuky. Ilpumepsl rpapukos
(GYHKLUH, OTpaXXaIOLNX pealbHbIe MPOIECCHI.

@DyHKIUY, ONHMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO NMPONMOPIUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = Vx, y=|X|. ['padmyeckoe perieHre ypaBHEHHH U CUCTEM
YpaBHEHHUI.

BeposiTHOCTB M cTaTHCTHKA

[TpencraBieHre NaHHBIX B BU/I€ TAONHULL, TUarpaMM, rpauKoB.

MHOX€eCTBO, D2JEMEHT MHOXECTBA, IMOAMHOXeCTBO. Onepaunuu HajJ MHOXECTBaMHU:
o0beMHEHHEe, TepecedyeHue, ponoinHeHue. CBoiicTBa omepanuii HaJl  MHOXECTBaMU:
NEPEMECTUTEIIPHOE, COUYETATEeNIbHOE, paclpeAeNuTeNbHOe, BKIIOYeHus. Vcnonb3oBaHue
rpau4ecKoro MnpeicTaBlIeHUs] MHOXKECTB JUIsl OMMCAHUS peasbHBIX MPOLECCOB U SBICHUMN, TPH
pellIeHny 3aay.

N3mepenue paccemBaHusi AaHHbIX. Jlucnepcuss M CTaHIApPTHOE OTKJIIOHEHHE YHCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

OneMeHTapHble COOBITHS chy4aiiHoro omneita. CiydaifHble coObITHS. BepostHocTH
coObITHil. ONBITHI ¢ PaBHOBO3MOXKHBIMU 3JE€MEHTApHBIMU COOBITUAMHU. CiydallHBIA BBIOOD.
CBs3pb MEXJy MaJOBEpPOSTHBIMU M MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMH B IPHUPOJE,
oOILIeCTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXJly UYMCIOM BepuiMH M uucioM pédep. [IpaBuno ymHOkeHus. Pemienue 3amay c
MOMOIIBIO TpadoB.

[IpotuBomnonoxxasie coObITHSA. [uarpamma Oitnepa. OObenuHeHHE U TEepeceYcHUE
coobiTuii. HecoBmecTHble coObITHS. DopMmyna CIOXKEHHS BEpOSTHOCTEH.  YClIOBHAA
BepoATHOCTb. [IpaBuno ymHoxenus. HezaBucumblie coobiTus. [lpencraBienue skcrepuMenTa B



BHJIE JiepeBa. Pelenune 3a/1a4 Ha HaXO0XKAEHUE BEPOSITHOCTEN € MMOMOLIBIO AEPEBa CIAYYAHOTO
SKCIIEpUMEHTA, Auarpamm Jditepa.

COAEPXAHUME OBYYEHUA 9 KJIIACC

Yuciia 1 BHIYMCICHUSA

PannonaneHple uncna, uppaloHaibHbIe YUCIIa, KOHEYHbIE U OECKOHEUHBIE JECSITUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC YHCIA KaK OCCKOHEUHBIC
JecATU4Hble  ApoOH. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE ICHCTBUTENBHBIX YHCEN, apu(pMETHUECKUe JEHCTBUS C JIEHCTBUTEIbHBIMU
YHUCIIAMU.

Pa3mepbl 00BEKTOB OKpYKAIOIIEr0 MHUpPA, JIUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[TpuOnmxk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOIMkeHus. OKpyrieHHe YHCEl.
[Ipuknka 1 olleHKa Pe3yJIbTaTOB BHIYUCICHUI.

YpaBHeHHUs M HEPABEHCTBA

Jluneiinoe ypaBHeHue. Pemienue ypaBHEeHUH, CBOIAIIMXCS K TMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCS K  KBAaJPAaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENECHEH
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemieHne — TEKCTOBBIX  3ajay
areOpanyeckuM METOOM.

VYpaBHeHHe C JBYyMsI NEPEMEHHbIMH U ero rpa¢uk. PemieHue cucreM IBYX JIMHEWHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PelleHne cHucTeM [ByX YpaBHEHUH, OJHO W3 KOTOPBIX
JUHENHHoe, a Ipyroe — BTOpo# creneHu. I'paduueckas nHTepnpeTanys CUCTEMbl YpPAaBHEHHH C
JBYMS [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aredGpandeckum CrocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW INEpEMEHHOU. PelieHue cucrem IMHENHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas mMHTEpHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUMHU

KBanpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIUHATHI BEPIIMHBI
napaboIIbl, OCb CHMMETPHH MapadoJIbl.

I'paduku pyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| i ux cBoiicTaa.

Yucii0Bble MOCTEA0BATEILHOCTH M IIPOrPeCcCUH

IToHsATHE YNCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE IOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To WiieHa.

Apudmernueckas U reomerpudeckas — nporpeccur.  Dopmynasl  N-ro  4ieHa
apu(QMeTUYECKOl U TeOMETPUUECKON MPOTPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOW M IeOMETPHUYECKON Mporpeccuii Toukamu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA pocT. CI0XKHBIE IPOLIEHTHI.

JJ1eMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTH



[TpencraBnenne nanHbix. OnucarenbHas cTaTUCTUKA. OCHOBHBIE TPAaBUIIAKOMOWHATOPHUKH.
Coueranus u yucno coueranuid. TpeyronpHuk Ilackans. YactoTa u BEpOATHOCTHCIY4alHHOTO
coObITus. Kiaccuueckoeonpezenenue BeposiTHocT. HauanbHbleCBEEHHSI OCTATUCTHUKE.
HecoBmectHble coObITHS. TeopeMma o cinoxeHnn BepostHocTel. HezaBucumble coObITHS.
Teopema 06 YMHOKEHUHU BEPOSITHOCTEH



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaudecTBO 4acoB

HanmeHnoBaHue pa3iesioB U TeM JyekTpoHHBbIE (LM (PPOBHIE)
Ne i/ Konrpoasubie | Ilpakrnuyeckue
NMPorpaMmbI Bceero o0pa3oBaTe/ibHbIE peCypChl
padoTbI padoThbI
1 PanmnonanbHbie BEIpOKEHUS. 45 4 bu6nmorexa [IOK
https://m.edsoo.ru/7f417af8
KBanparnsie kOpHH. JeliCTBUTEIIBHBIE Bu6miorexa [OK
2 25 1
ucia. https://m.edsoo.ru/7f417af8
bu6nmmorexa [IOK
3 Kpazpatibie ypasHeHns. 25 3 https://m.edsoo.ru/7f417af8
4 OnucatenbHas CTaTUCTHKA. 5 bu6mmotexka I[IOK
PaccenBanue gaHHBIX https://m.edsoo.ru/7f417fbh2
bu6mmotexka I1IOK
M
> HowKectBa > https://m.edso0.ru/7f417fb2
. bubnnoreka [IOK
6 1
BeposiTHOCTB ciiydaifHOTO COOBITHS 7 httos://m.edsoo.ru/7f417fb2
bubnunorexa [IOK
! Brenenne B Teopuio rpagos S https://m.edsoo.ru/7f417fb2
N bubmuorexa [IOK
8 Cryaaiusie cobbrTus 8 https://m.edsoo.ru/7f417fb2
bubnunorexka [IOK
9 5 4 1
O0001Ienue, cuCTEMaTH3aLMs 3HAHUH httos://m.eds0o.ru/7f417fh2
10 IToBTOpeHue U cucreMaTu3anus 7 bubmuoteka [LIOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
Kosun4yecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/mn P Kontpoasubie | Ilpakrnueckue (1uuhp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Uwucna u Beraucienus. JleiicTBUTEIbHBIC 9 bubnmnoreka [JOK
yucIa https://m.edso0.ru/7f419d08
9 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoteka [IOK
OJIHOM MEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 14 1 bubnunoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [JOK
.H 1 1
4 VpaBHeHus U HepaBeHCTBA. HepaBeHcTra 6 https://m.eds00.ru/7f419d08
Bbu6nmuoreka [JOK
) 1 1
> Y 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
1 1
6 YucioBbIe MOCIEI0BATEIbHOCTH 5 https://m.edso0.ru/7f419d08
F DneMeHTbl KOMOMHATOPUKHU U TEOpUHN 39 1
BEPOSITHOCTH
8 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AITUS 20 1 Bbubnmuoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
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