— e

Rt

MynummmnansHoe 610/mkeTHOE 001e00pa3oBaTebHOE YIPEKACHHE
Kapa-Usipaanckas cpennss obmeobpaszoBatenbHas mkosia

Cyr-Xonbsckoro koxyyHa PecnyGnuxu Trisa

Paccmotpena CornacopaHa yTBevagﬁﬁ?gg%gr%
Pyxosomurens IITIMO 3]1 no YBP CA30M I PERTOpE
yUHTENeH: " /Kapa-oon PIO/ .

/Onpap A.B/

«Z» oF 2023 r.

« % » ,0%3%/«37/:/ 2023 r

PaGouas nporpamma
no anrebpe ans 9 knacca
Ha 2023 — 2024 y4ebHsiii ron

Yuurens MaTEMATHKH:
Xeprex U.T

Kapa-Usipaa -2023




IHosicHUTEJLHAA 3aIIHCKA

- PabGouas nporpamma pazpaborana B coorserctBun ¢ ®I'OC Ha ocHOBeE:

» ®enepanbubiM 3ak0HOM PO «O06 o6pazoBannu B Poccuiickoit deneparmmy» ot 29.12.2012r, Ne273-03;

» 3akonoM «O0 obpazoBanuu B Pb» 0113.12.2013r1, Ne240-V.

» @enepallbHBIM TOCYAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO O0IIEro 00pa3oBaHuUs, YTB.
npuka3zoM Munob6puayku Poccun ot 17.12.2010 Ne 1897;

» TlocranoBnenueM [71aBHOTO TOCYZapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit ®dexepanuu ot 28
centsiopss 2020 . Ne28 «OO6 yrBepxkaenuu canutapubix npasuin CII 2.4.3648-20 «CanutapHo-
SMHJIEMUOJIOTHYECKHE TPEOOBAHUS K OPraHU3alUsAM BOCIUTAHUSA U OOYYEHUS, OTABIXa U O3/I0POBIICHHS
JETEH M MOJIOICIKI;

» llpukazom muHHCTepcTBa OOpazoBanus u Hayku P® ot 30.08.2013r «OO yTBepKIeHHH TMOpPSIKa
OpraHu3aliil W OCYIIECTBJICHUS O0O0pa30BaTEIbHON JEATEIBHOCTH II0 OCHOBHBIM IIpOTpaMMaM —
00pa3zoBaTeNIbHBIM ITpOrpaMMaM OCHOBHOTO OOIIIETO M CPETHEr0 00IIero 00pa3oBaHUsMy;.

» Tlporpammbr. MaremaTnka. 5-6 ximaccel. AnreOpa 7-9 xmaccel. AnreOpa W Hadalla MaTeMaTHYECKOTO
aHaym3a. 10-11 kmaccer. CocraButenu: A.I'. Mepanskom, B.b. TTomonckum, M.C. fAxupom. — 2-e u3n.,
nepepad. — M. : Benrana-I'pad, 2017.

» VYuebHnoro mana MBOY Kapa-Usipaanckas COLL na 2023-2024 yue6HblIii ro.

- MepeYeHb 3a/1eliCTBOBAHHBIX Y4eOHUKOB
e Aunre6pa: 9 xinacc: meroanueckoe nocodue/E.B. byiko, A.I'. Mepansk-M.: Bentana-I"pad,2018.

e Aure0pa: 9 kiacc: y4eOHHK I yJaimmxcs o0meo0pa3oBarenbHbIX yupexaennii / A.I'. Mep3mnsk, B.b.
[Tononckuit, M.C. Sxup. — M.: Bentana —I'pad, 2019.

e Aunre0Gpa: 9 kiacc: TuAaKTHYECKHe MaTepHralibl: COOPHUK 33/1a4 M KOHTPOJIbHBIX pabot/ A.I'. Mep3isik,
B.B. INomouckuii, M.C. SAxup. — M.: Bentana —I'pad, 2018

- IeJIM ¥ 3224

OO6yuenue anreOpe B OCHOBHOM IIKOJIE HAITPABJICHO Ha JOCTHKECHUE CICAYIONIUX TICIICH:

B HaIpaBJICHUH JTUYHOCTHOIO Pa3BUTHA

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBILIUIEHUS, KYJIbTYpbl PEYM, CIOCOOHOCTH K YMCTBEHHOMY

IKCIIEPUMEHTY;
* (hOopMHUPOBaAHME Y YUAILUXCS UHTEIUIEKTYyaIbHON YECTHOCTU U OOBEKTUBHOCTH, CHOCOOHOCTH K IIPEOI0JICHHIO
MBICIUTEIbHBIX CTEpPEOTHUIIOB, BBITEKAIOIINX u3 0OBIJIEHHOTO OIIBITA;

* BOCIIMTAHHE KAYECTB JIMYHOCTH, 0OECHEUNBAIOIIUX COLMAIbHYI0 MOOUIBHOCTD, CIIOCOOHOCTh NPUHUMATh

CaMOCTOSTEIIbHBIE pelieHus;

* (opMHpOBaHUE KAa4EeCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJalTallid B COBPEMEHHOM HH(POPMALMOHHOM

OOIIIECTBE;

* pa3BUTHE UHTEpPECA K MATEMAaTHUYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEH;

B MeTanpeJIMeTHOM HAaNPaBJIeHUH

* (hopMUpOBaHUE MPEJACTABICHUNA O MaTEeMaTUKE KaK 4acTH OOIEYeIOBEYECKOH KyJIbTYpPhl, O 3HAYUMOCTH

MaTeMaTUKU B pa3sBUTHU LUBWIN3ALUU U COBPEMEHHOTO o01ecTBa;

* pa3BUTHE IPEJCTABICHUM O MareMaTHKe Kak (opme ONMCaHUs U METOJE MO3HAHMS JeHCTBUTEIBHOCTH,

CO3/IaHME YCJIOBUH s NPUOOpeTeHHs MEepBOHAYAIBHOTO OIbITA MAaTEeMAaTUYECKOIO MOJEIUPOBAHUS;

* (opMupoBaHHEe OOLIMX CIIOCOOOB HHTEIUIEKTYalbHOH NEATENBHOCTH, XapaKTEpHBIX Ul MaTeMAaTUKU U

SBJIIOIIMXCSL OCHOBOM I03HABaTEIbHOM KyJNbTYpbl, 3HAYMMOM IS pa3iMyHbIX cep dYeaoBeyecKon

JeATeNbHOCTH;

B IIpeIMeTHOM HANPaBJICHUHU

* OBJIa/ICHUE MAaTEMaTHMYECKHMMM 3HAHUAMHU U YMEHHMSIMM, HEOOXOJMMBIMHU Ui MPOAOJDKEHHS OOydyeHUs B

CTapilell IIKOJe WIM HHBIX OO0I1e00pa30BaTENbHBIX YUPEXKICHUSAX, H3YYCHHMsS CMEXHBIX JUCLUIUINH,

MPUMEHEHHsI B TOBCEJHEBHOM JKU3HU;

* co3laHue (QyHIAMEHTa JUId MaTeMaTHMYecKOro pa3BUTHUS, (OPMHUPOBAHHMS MEXaHW3MOB MBIIICHHUS,

XapaKTEepHBIX U1 MAaTEMaTHUECKOM e TeTbHOCTH.



IInanupyemMble pe3yJbTaThl 0CBOCHHS y4e0OHOro Kypca nHgopMaTuku /-9 kiaccax
IIpeamerHbIe:
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e  OmnepupoBarb Ha 6a30BOM YPOBHE MOHITUSMHU: MHOXKECTBO, JIEMEHT MHOKECTBA, ITOIMHOXKECTBO,
IIPUHA/UIEKHOCTD;

®  3a/1aBaTh MHOKECTBA NIEPEUUCIIEHUEM UX DJIEMEHTOB;

® HaXOJUTh NepeceueHne, 00bEeJMHEHHE, IOJIMHOKECTBO B POCTEHUIIINX CUTYaLUsX;

e ornepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMMU: OIIPEEIIEHUE, aKCHOMa, TEOPEMA, J0Ka3aTeIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKICHUS CBOUX BBICKA3bIBAHUIA.
B noBceaHeBHOI :KU3HM U TPH U3YYEHUU JAPYTUX PEeIMETOB:

®  WCIIOJIb30BaTh rpauueckoe IMpeICTaBICHUE MHOXKECTB Uil ONUCAHMS pPEaJbHBIX IPOLECCOB U
SIBJICHUH, TIPY PEIICHUH 33724 IPYTUX yICOHBIX TPEIMETOB.
Yucaa

e  OnepupoBarb Ha 6a30BOM ypOBHE MOHATUAMH: HATypaIbHOE YHCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAS
npo0b, ecATHUHAsA JpoOb, CMEIIaHHas Apo0b, pallMOHAIbHOE YUCIIO, apu(pMEeTHYECKU KBaJpaTHBIM KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKMCEJI U MIPaBUJiIa AEUCTBUI NP BBINIOJHEHNUN BBIYMCIICHHI;

®  JHCMOJIb30BaTh MPU3HAKU JACTUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOJHEHNWN BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 33/1a4;

®  BBIINOJIHATH OKPYIJIEHHE PAIlMOHAIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

®  OIEHMBATh 3HAUYEHHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO L[EJI0T0 YUCIIA;

®  pacrno3HaBaTh palOHaJIbHbIE U UPPAIIMOHATIbHbIE YNCIIA;

e  CpaBHHUBATh YHKCIA.
B noBceaHeBHOI :KU3HU U TPU U3YyYEHUU APYTUX NPeAMETOB:

®  OIICHWBATH PE3YJIbTAThl BEIYUCICHUN MTPU PEIICHUN MPAKTUUECKHUX 3a]1a4;

®  BBINOJHATH CPABHEHHUE YUCEN B PEATIbHBIX CUTYyaIUsX;

®  COCTaBJISITh YUCJIOBBIE BHIPAXKEHUS MPU PEILICHUU MPAKTUUECKUX 3a/1a4 U 33/1a4 U3 APYTruX yU4eOHbIX
MPEAMETOB.
ToxnecTBeHHbIE MPe0OPA30BAHUA

e BroInonHATE HECNOXKHBIE NMPEoOpa3oBaHMs Ul BBHIYMCICHHUS 3HAUYEHUN YMCIIOBBIX BBIPaKEHUH,
COJIEpXKAIIUX CTEIEHU C HaTypaJIbHbIM NIOKA3aTeNIeM, CTEIIEHHU C LENIbIM OTPULATEIbHBIM ITOKA3aTEIEM;

®  BBINOJIHATH HECJIOXKHBIE MPEOOpa3oBaHUs LIEbIX BBIPAKEHUN: PACKPBIBATh CKOOKH, MPUBOIHUTH
MOoI00HbIE CllaraeMble;

®  WCIOJIb30BaTh (POPMYINIBI COKpAIIEHHOTO YMHOXEHHsS (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) [UIsl YIIPOIIECHUS BHIYMCICHUN 3HAUCHHM BHIPAXKEHUII;

®  BBLINOJIHATH HECJIOXHBIE MpeoOpa3oBaHusl APOOHO-JIMHEHHBIX BBIPAKEHUN U BBIPAKEHUH C
KBaJPaTHBIMU KOPHSMH.
B noBceHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

® [IOHMMAaTh CMBICJI 3aIMCH YUCJAa B CTAHAAPTHOM BUJIE;

e  omepupoBaTh Ha Ga30BOM YPOBHE MOHATUEM «CTAaHIAPTHAS 3aMIUCh YHCIIA.
YpaBHeHNs 1 HEPAaBEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHE,
KOpPEHb YpPaBHEHUS, PELLICHUE YPABHEHUS, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;
MIPOBEPSTH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEHbIE HEPAaBEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOAIINECS K TMHEHHBIM;
peuiaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHH, HEPABEHCTB;
MIPOBEPSATH, SBJSIETCS JIU IaHHOE YHCIIO PEIIeHHEM ypaBHEHUS (HEpaBEHCTBA);
peuiath KBajJipaTHbIe ypaBHEHUS 10 (popmylie KOpHEl KBaJpaTHOTO YPaBHEHUS;

®  n300paxkaTh pelICHHUs] HEPABEHCTB M UX CHCTEM Ha YUCIIOBOU MPSAMOil.
B noBceHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeIAMETOB:

® COCTaBJISITH M pelIaTh JUHEHHBbIE ypaBHEHMs MpPHU PEIICHUM 33]1ad, BO3HHUKAIOIIUX B JPYTUX
y4eOHBIX MpeAMETax.



DyHKUUHA

e Haxoauth 3HaueHHEe (HYHKUIUU 110 33JaHHOMY 3HAYCHHIO apTyMEHTa;

®  HAaXOJUTh 3HAYCHHE apTyMEHTA IO 33JJaHHOMY 3HAUYCHHIO (DYHKIIMH B HECJIOKHBIX CUTYAIIHSX;

®  ONIpEIENATh IOJIOKEHUE TOYKHU 10 €€ KOOpAMHATaM, KOOPIMHAThl TOUYKU 10 €€ IOJIOKEHUIO Ha
KOOPJMHATHOM MJIOCKOCTH;

e 110 rpaduKy HAXOAUTH 00JIACTh ONPEAETICHHSI, MHO)KECTBO 3HAYCHUH, HYIH (QYHKIIUHU, TPOMEKYTKU
3HAKOMOCTOSTHCTBA, TPOMEKYTKH BO3pacTaHus U yObIBaHUS, HANOOJIbIIIEe U HAUMEHbIIIEe 3HAUYCHHST (QYHKIINH;

®  CTpPOWTH rpaduK JTUHEHHOU (PyHKINU;

® TIpOBEpATh, SBISECTCS JHM JaHHBIA Tpaduk rpadukoM 3amaHHON GYyHKIMH (TMHEHHOMN,
KBaJIpaTUYHOM, 00paTHON PONOPLUUOHATILHOCTH);

e  OmpeneNTh NPUOIMKEHHbIE 3HAUE€HUSI KOOPAMHAT TOUKHU [epeceyeHus rpapuKoB GyHKIIMIM;

e omnepupoBaTb Ha 0a30BOM ypOBHE MOHSATHSAMH: IIOCJIENOBATEIbHOCTh, apudMeTudecKast
Iporpeccus, TeoMeTpUYecKasi IporpeccHus;

e pemiath 3a7ayd Ha MPOTPECCHM, B KOTOPHIX OTBET MOXET ObITh IMOJIYY€H HENOCPEICTBEHHBIM
MoJIcueToM 0e3 mpuMeHeHus Gopmyi.
B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  HCIIOJIb30BaTh rpaMKy peanbHBIX IPOLECCOB M 3aBHUCUMOCTEH Ui ONpeAeNeHUs UX CBONCTB
(HanOoublIMe M HAMMEHbIIIME 3HAYEHUS, IPOMEKYTKH BO3pacTaHus U yObIBaHUs, 00JIACTH MOJIOKUTENbHBIX U
OTpHUIATENbHBIX 3HAYCHHUN U T.I1.);

®  WCIIOJIb30BATh CBOMCTBA JIMHEHHON (DYHKIMH U €€ TpaduK MpHU pelIeHnH 3a1a4 U3 IpYrux y4eOHbIX
MPeIMETOB.
CraTuCTHKA U Teopusi BepOSITHOCTEM

e lMeTh mpeacTaBiieHHE O CTATUCTHYECKUX XapaKTePUCTUKAX, BEPOSITHOCTH CIIy4allHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;
peuarth nmpocTeiire KOMOMHATOPHBIE 3a/1a4l METOJ0M IPSIMOTO M OPTaHU30BaHHOTO 1epedopa;
MIPEJICTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpaMM, rpapuKoB;
YuTaTh WH()OPMAITHIO, TIPEICTABIICHHYIO B BU/IE TaOIHUIIbI, THArPaMMBbI, TpaduKa;
OTIPEIeNIATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEHUILINX CITydasix;

®  UMETh IPEJCTABJICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SBJICHUSX.
B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

®  OIEHHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;

®  UMETh IIPEJCTABJICHHE O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHUI;

® CpaBHMBAaTb OCHOBHBIE CTAaTUCTUYECKUE XapPaKTEPUCTUKH, IMOJIYYEHHBIE B IIPOLIECCE PELICHUS
MPUKIIAHOM 3a7]a4l, U3yUEHUS PEAIbHOTO SIBJICHUS ;

®  OICHHUBATh BEPOSTHOCTD PEATbHBIX COOBITUH U SBJIICHUIN B HECIOKHBIX CUTYAIHIX.
TexcToBBIC 327291

e Pemath HecnoXKHBIE CIOKETHBIE 33]]a4l Pa3HBIX THIIOB Ha BCE apu(MeTHUYecKue NeHCTBUS;

®  CTPOUTH MOJETH YCIOBUS 3a/1a4M (B BUJE TaOIHUIIbI, CXEMbI, PUCYHKA UM ypaBHEHUS), B KOTOPOil
JIaHbl 3HAYEHUS ABYX U3 TPEX B3aHMMOCBSI3aHHBIX BEJIMYMH, C IIEJIbIO TOMCKA PELICHUS 3a]a4H;

®  OCYIIECTBIIATH CIIOCOO MOMCKA PElIeHHs 3aa4, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHMIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIaH PEIICHUS 3aJa4u;

e  BBIJCIATH JTAlbl PELICHUS 3a1a4U;

®  HHTEPNPETUPOBATh BBIYHUCIUTEIBHBIE PE3YJIbTaThl B 3a/a4e, MCCIEN0BATh MOJyYEHHOE PELICHHE
3a/1a4H;

®  3HATh pa3jUyHle CKOPOCTeH 00beKTa B CTOSIUEH BOJE, MPOTHB TEUEHUS U 110 TEUCHUIO PEKH;

e  pelarh 33J1a4y Ha HaX0>K/IEHUE YaCTH Yncia U 9Kcia 10 ero 4acTu;

e pemiaTh 3aJayd pPa3HBIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha JIBUXKEHHUE), CBA3BIBAIOILUX TpPU
BEJIMYMHBI, BBIJIEIATH 9TH BEIMYUHBI U OTHOLIEHHS MEXKIY HUMU;



®  HAXOJWUTh IPOLICHT OT YMCJIIA, YUCIIO 110 IIPOLIEHTY OT HETO, HAXOIUTh MPOLICHTHOE CHIKCHUE UIIH
IIPOLICHTHOE MOBBIIICHUE BEJIUYHUHBL;

®  pelaTh HECIOKHBIE JIOTMYECKUE 3314l METOJIOM PACCYKACHUM.
B noBceaHeBHOM KU3HM U IIPU M3YYEHHUH APYIUX NIPeIMETOB:

®  BBIJBUIaTh FMIOTE3bl O BO3MOKHBIX IIPEJEIIBbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEIUYUH (JeaTh
MPUKUAKY).
Hcropust MaTeMaTHKHU

e  OnuceIBaTh OT/AEIbHBIE BbIJAIOIINECS PE3YIbTAThl, IOJYYEHHBIE B X0/I€ Pa3BUTHS MAaTEMAaTUKH KaK
HAaYKHU;

®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U X aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOMU
HCTOPHEN;

e [IOHMMAaTh POJIb MATEMATUKU B pa3Butuu Poccum.
MeToabl MAaTEMATHKH

e BriOupare moaxoasuuii M3y4eHHBbIH METOJ JUIsl pPEUICHUs] U3yYEHHBIX THIIOB MaTeMaTUYECKUX
3aza4;

e [lpuBoauTH mpHUMEpPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYKAOLIEH NEHCTBUTEIBHOCTH U
MIPOU3BEICHUSIX UCKYCCTBA.

BbIyCKHUK MOJYYMT BO3MOKHOCTH HayuuTbes B 7-9 kjaccax ais oGecriedyeHHUs] BO3MOKHOCTH
yCHEeLIHOro NPoa0JKeHus1 00pa3oBaHus HA 02a30BOM M YIIy0J1eHHOM YPOBHSIX
DJIeMEHTBI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

o  Onepuposamv nowsmusMu: onpeoeneHue, meopema, AKCUOMA, MHOICECME0, XAPAKMEPUCUKU
MHOJMCECMBa, dNeMEeHm MHONXCeCmed, nycmoe, KOHeuHoe U OeCKOHeuHOe MHONICEeCmE0, NOOMHONCECMEO,
NPUHAONEHCHOCMb, BKIIOUEHUE, PABEHCIBO MHOMCECE;

®  U300padCamb MHOMCECMBA U OMHOULEHUE MHOXMCECE C NOMOWbIO KpY208 Jiliepd,

® onpedenamvb NPUHAONEHCHOCMb  dNEMEHMA  MHONMCECMEY, O00beOUHEeHU0 U  NepeceyeHuro
MHOdCECM8;

®  3a0a8amb MHOMCECMBO C NOMOWbIO NEPEUUCTICHUS INEMEHMO8, CI08ECHO20 ONUCAHUA,

®  0onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCIUHHOCTb U IOHCHOCIb 8bICKA3bIBAHUS, OMPUYAHUE
8bICKA3bI6ANULL, ONEPAYUU HAO 8bICKA3LIGAHUAMU: U, UTU, He, YCI0BHbIE 8bICKA3bIBAHUS (UMNIUKAYUL),

®  CMpOUmb 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3bIBAHUIL.
B noBceHeBHOI KU3HU M IPH M3YYEeHHH APYTUX MPeIMeTOB:

®  CIMpoUmb YenouKu yMo3aKuo4eHull Ha OCHO8e UCNOIb308AHUS NPABUIL TOSUKIL,

®  UCNONB306AMb MHOJCECMBA, ONEPAYUU C MHOJNCECMBAMU, UX epaguueckoe npedcmasienue Ol
ONUCAHUSL PEabHbIX NPOYECCO8 U ABTIEHUIL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHOMCECMBO HAMYPATLHLIX HUCET, MHONCECMB0 YenvlX uucel,
MHONCECMB0 — PAYUOHANLHLIX — YUCeN,  UPPAYUOHATIbHOE —HUCTO, KBAOPAMHbBIL — KOPEHb,  MHOMCECMBO
OeliCmBUMEeNbHbIX — YUcCel, 2eoMempudecKas UHMepnpemayus HAamypaibHulX, YeblX, PAYUOHAIbHBIX,
OelicmeumenbHuIX 4ucei;

®  NOHUMAMb U OOBACHAMb CMBLCT NOSUYUOHHOU 3aNUCU HAMYPATLHO20 YUCTA,

®  GBINOIHAMb BBIYUCTICHUS, 8 NOM YUCIE C UCNOb308AHUEM NPUEMOE PAYUOHATLHBIX GbIYUCTCHUL,

®  GLINOIHAMb OKPY2IeHUe PAYUOHATLHBIX YUCe]l ¢ 3A0AHHOU MOYHOCIbIO,

®  CPABHUBAMD PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasiamsv payuoOHaAIbHOE YUCTO 8 8UOe 0eCAMUUHOU Opoou

®  YNoOpA00UUBAMb YUCILA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooums HOJ/[ u HOK yucen u ucnonw3oeamo ux npu peweHuu 3a0au.
B noBceqHeBHO¥ KM3HM M IPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  NpUMEHAMb NPASUNA NPUOTIUINCEHHBIX BbIYUCTEHUL NPU PEeUeHUY NPAKMUYECKUX 3a0ay U peuleHuu
3a0ay Opy2ux y4eOHbIX NpeoMemos;

®  GLINOIHAMb CPABHEHUE Pe3VIbMAamos GblYUCTIEHUN NPU peuleHUuU NPaKmuieckux 3aoay, 6 mom
yucie npubIUINCEHHBIX GbIYUCTEHULL



® cocmasnams U OYeHUBAMb YUCI0BbLE BLIPANCEHUSL NPU PEUeHUU NPAKMUYECKUX 3a0ad U 3a0a4 u3
Opy2ux yueOHbIX npeomemos;

®  3anucvl@ams U OKPY2IAmMb HUCIO8ble 3HAUEHUS PealbHblX 6eNUYUH C UCHONb30BAHUEM PA3HbIX
cucmem U3MepeHus.
ToxnecTBeHHbIE TPe0OpPa30BaAHUA

o  Onepupogamsb NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3amenem, CMmeneHu ¢ Yeravim
OMpUYamenbHbiM NOKA3amenem,

®  GLINOIHAMb NPeoOPA30BAHUSL YENbIX GLIPANCEHULL: OelCmeusi ¢ OOHOUIeHAMU (ClodiceHue,
gbIYUMAHUE, YMHONCEHUE), OeUCMBUSL C MHO20UNEHAMU (CLOJMCEeHUe, 8blYUmMAaHUe, YMHONCEHUE),

®  BLINOIHAMb PA3NIONHCEHUE MHO20YUTIEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: 8blHeCeHUe 3d CKOOKY,
2PYINUPOBKA, UCNONIb308AHUE POPMYIL COKPAUWEHHO20 YMHONCEHUS,

®  guldenamyb K8aopam CyMmbl U paA3HOCMU 0OHOUIEHO8,

®  PACKIAObIBaAmMb HA MHONCUMENU K8AOPAMHBIUL MPexXUieH,

®  GLINONHAMb NPEOOPA308AHUS BbIPANCEHUL, COOEPHCAUSUX CMENEeHU C YeablMU OMPUYamenrbHulMu
NOKA3amMensiMu, nepexooums om 3anucu 8 guoe CmeneHu ¢ YeavblM OmpuyameibHblM noKasamenem K 3anuci 6
8uoe opoou;

®  GLINOIHAMbL NPeoOPA308aHUsl  OPOOHO-PAYUOHAILHBIX — BbIPANCEHUL.  COKpawjenue Opooel,
npusedeHue aneedopauyeckux Opobell K o0OwemMy 3HAMEHamento, CIloNdceHue, YMHOJCeHUe, OeleHUe
aneebpaudeckux Opobell, 6036e0eHUe aneeopaudeckol Opoou 6 HAMypalbHYIO U Yeayio OMPUYAmeibHyo
cmenemub;

®  BLINOAHAMb NPEOOPA3OBAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  guldenamb K8aopam CymMmuvl Wl PAZHOCIU 08VUIEHA 6 BbIPANCEHUSX, COOePAHCAUUX K8AOPAMHbLe
KOpHU,

®  BBINONHAMb NPEoOPAZOBAHUS BbIPANCEHUL, COOEPAHCAUUX MOOYTb.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  GLINONHAMb NPEodPA308AHUA U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOE;

®  GLINONHAMb NPeodPA308AHUS ANICEOPAUYECKUX BbIPANCEHUN NPU peuleHUU 3a0ad Opyeux y4eOHvLx
npeomemos.
YpaBHeHUs] M HEPABEHCTBA

o Onepuposamv NOHAMUAMIU: YPABHEHUe, HEPABEHCMBO, KOPEeHb YDABHEHUsl, peuleHue HepaseHcmad,
PABHOCUNIbHbIE YPABHeHUsl, 001acmev onpeodeienus YpasHeHUs (HepageHcmed, CUcmemvl VPAGHeHUUl Ulu
HepaseHcms);

®  pewiams TUHeliHble YPAGHEHUS U YDAGHEHUS, C80OUMbLE K TUHEUHBIM C NOMOUbIO MONCOECHBEHHBLX
npeobpazosanull;

® pewamv KEaOpamHvle YPAGHEHUs U YPABHEHUs, CB00UMble K KEAOPAMHbLIM C NOMOWLIO
MONCOeCMBEHHbIX NPeodPA3068aHUlL,

®  peuwams OpoOHO-UHElIHbIE YDAGHEHUSL,

*  pewams npocmetiuiue UpPPAYUOHATbHbIE ypagHeHus euda | f (X) =a, \/f (X) = \/g (X) ;

peuams YpasHe sl 8UOa x"=a X
peuams YpasHe st CHOCOOOM PA3IONCEHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHOL,
UCNOIb308AMb MEMOO UHMEPBATI08 OISl PEUEHUsL YeTblX U OPOOHO-PAYUOHATIbHBIX HEPABEHCNE,
peuiams IuHeliHble YPAGHEeHUs U HEPABEHCMBA C NAPAMEMPAMU,
peuams HeCloNCHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,
peuams HeClONCHbLE CUCTEMbL TUHEUHBIX YPAGHEHUTL C NAPAMempamiL,

®  peuams HeCIONCHbLE YPAGHEHUS 8 YELblX YUCLAX.
B noBceqHeBHO¥ KM3HU ¥ TPU H3YyYEHUH IPYTUX MPEAMETOB:

®  CcoCmasnsmv U peuwams JIUHElHble U K8AOPAMHble YPAGHEHUS, YPAGHEHUs, K HUM CE00AUUECs,
cucmembl TUHENHbIX YPAGHEH UL, HEPABEHCE NPU peuleHUuU 3a0ay Opy2ux y4eOHvlx npeomMemos;

®  GLINOIHAMb OYEHKY Npasoonododusi pe3yabmamos, NOAYYAeMblX NpU pPeueHuy JTUHEUHbIX U
K8AOPAMHBIX YPAGHEHUL U CUCTEM TUHEUHbIX YPABHEHUNl U HEPABEHCME NPU PeueHul 3a0ay Opyaux y4eOHbIX
npeomemos;



®  guIOUpamb coomeemcmsyloujue YpPasHeHus, HepaseHCmea Ul UxX CUCmemvl OAs COCMABIeHUs
Mamemamuyeckou Mooeau 3a0aHHOL PealbHOU CUMYayul Uil NPUKIAOHOU 3a0ayu;

®  YMemb UHMEPNPEMUpo8ams NOJYYEHHbIU NPU peuleHUU YPaeHeHus, HepaseHCmea Ui CUCeMbl
pe3yivmam 8 KOHmeKcme 3a0AHHOU PeanrbHOU CUMYayuu Uiy NPUKIAOHOU 3a0adu.
DyHKUUHA

e  Onepupogams NOHAMUAMU: PYHKYUOHANLHAA 3A8UCUMOCTND, PYHKYUSA, epadpur yHKYUuU, CnOCOOb
3a0anus QYHKYUU, apeymeHm u sHayeHue QYHKyuu, 001acme onpeoeieHus U MHOXCeCma0 3Ha4eHUull yHKYul,
HYU  DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU, YemHOCb/HeYyemHoCmb
@yHryuu;

o cmpoums 2pa@uxu JIUHEUHOU, KEAOPAMUYHOU (@YHKYU, 0OPAMHOU NPONOPYUOHATLHOCIIU,
pynryuu euoa: y:a+L, y=~x,y=3%x, y=|x;

X+Db

®  Ha npumepe K6AOPAMUYHOU (PYHKYUU, UCNOTb308amb npeobpaszosanus epaguxa Gynuxyuu Y=f(X)
0151 nOCMPoenUs 2PAPUKO8 YYHKYULL y — af (kx +b)+cC ;

® cocmasnaimv YpABHEeHUSs NPAMOU NO 3A0AHHBIM YCI0GUAM: NpPOX0Oaujell depe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL,

® uccredosamuv YHKYUIO NO ee epaghuxy;

®  HAXOO0UMb MHONCECMBO 3HAYEHULl, HYIU, NPOME’CYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCMU
K8aopamu4Hou (hyHKyuu,

®  onepuposams NOHAMUAMU: nocnedosamenbHOCb, apughmemuueckast npoepeccus,
2eoMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2EOMEMPUYECKVIO NPOSPECCUIO.
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  WIIIOCMPUPOBAMb ¢ NOMOWbBIO 2PAPUKA  PealbHYI0  3A8UCUMOCMb  UTU  NPOYecc NO  UX
XapakmepucmuKkam,

®  UCNONBL308aMb CBOUCMBA U 2pAdUK KeaopamuyHou QYHKYuu npu peuleruu 3a0ad u3 Opyeux
VUEOHBIX NPEeOMEMO8.
TekcTOoBBIC 324U

e Pewams npocmoie u CLOJNCHbIE 3a0AUU PASHBIX MUNOG, A MAKHCE 3A0aUU NOBLIULEHHOU MPYOHOCTU,

®  UCNONBL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisi NOCMPOEHUs.
NOUCKOBOLL CXeMbl U Peulenls 3a0ay;

®  pazuuamv MoOeib MeKCma U MOoOelb peuwleHUss 3a0ayi, KOHCMPYUposamv K OOHOU MOoOenu
PeueHUs: HeCTIONCHOU 3a0ayu pazhble MoOeau MmeKCma 3a0ayu;

®  3HaAmMb U NPUMEHAMb 004 cnocoba noucka peutenus 3aday (om mpeOOBAHU K YCIO0BUIO U OM
VCI08UsL K mpebo8anuo),

®  MOOenupo8amsb paccylcOeHUs npu NOUCKe PeuleHus 3a0ay ¢ NOMOWbIO 2pag)-cxembl,

®  guIOeNAMb dDMANbL PeuleHUst 3a0ayu U COOePACAHUE KAHCO020 IMand;

®  yuemb 6blOUPAMb ONMUMATLHBIL MemoO peuleHus 3a0auu U O0CO3HABAMb 8blOOp Memooaq,
paccmampusams paziuyHvle Memoobl, HAX0OUNb PA3Hble PeuleHUsl 3a0ayU, eCit 603MONCHO,

®  QHATUZUPOBAMD 3aMPYOHEHUs NPU PEULEHUU 3a0al,;

®  GLINOIHAMb PA3IUUHbIE NPEOOPA308AHUSL NPEOLOICEHHOU 3A0aiU, KOHCMPYUPOBAMb HOBble 3A0ayu
U3 OAHHOMU, 8 MOM Hucie 0OpamHbvie;

®  UHMEPNPEMUPOBAMb GbIYUCTUMENbHbIE PE3YIbMAmbl 8 3a0aue, UCCIe008amb NOIYUEHHOE PEUEHUe
3a0ayvu;

®  QHATUBUPOBAMDb BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSI O08YX 00BbeKmos u
UBMEHEHUe UX XAPAKMEePUCMUK NPU COBMECTHOM O8UNCEHUU (CKOPOCHb, 8PEMS, PACCMOsIHUE) NPU PeuleHUU
3a0a4 Ha O8UdCeHUe 08YX 00BEKMO8 KAK 8 OOHOM, MAK U 8 NPOMUBONOIONHCHBIX HANPAGIEHUSIX,

®  UCCIe008amb  BCEBO3MOJICHbIE CUMYAyuu npu pewlenuu 3a0ady Ha O8UdiCeHue no pexe,
paccmampusams pasmvie CUCHEMbl Omcyema,

®  pewiams pazHOoOpaA3Hble 3a0aYU KHA YACMUY,

® pewamv U 000CHOB8bIGAMb C60€ peuleHue 3a0ay (8blOeisimb MamemMamuieckyro OCHO8Y) Ha
HAaxoxcoeHue 4acmu 4ucid U Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLa OpoOU;



®  0CO3HABAMb U 0OBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNOB, CEA3LIBAIOUUX MPU BETUUUHBL (HA
pabomy, Ha NOKYNKU, HA OBUNCEHUE), BbLOENAMb MU BEIUUUHbL U OMHOULEHUS MENCOY HUMU, NPUMEHAMb UX
npu peweHuu 3a0ay, KOHCMpYuUposams coo6CcmeeHubvle 3a0ay YKA3aHHbIX MUNo8;

®  gnademsv OCHOBHbIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNIABbl, KOHYEHMPayuu,

®  pewiams 3a0auu HA NPOYEHMbL, 8 MOM UYUCTE, CIONHCHbIE NPOYEHMbL ¢ 000CHOBAHUEM, UCHONb3YSL
pasHvle cnocoowl;

®  pewamsv J02uyecKue 3a0a4u PazHbIMU CHOCOOaMU, 8 MOM YUCTe, C 08YMs OIOKAMU U C MPeMs.
OIOKaMU OAHHBIX C NOMOWbIO MAOULY,

® pewams 3a0a4u NO KOMOUHAMOpUKE U Meopuu 6eposmHOCmeli HA OCHO8Ee UCNOIb308AHUS
U3YYEHHBIX MEMOO08 U 0OOCHOBbIBAMb PelleHUe;

®  pewams HEeCI0NHCHbIE 3A0aYU N0 MAMEMAMU4eckou Cmamucmuxe,;

® 061a0emb  OCHOBHLIMU —~ MEMOOAMU  peuleHUuss  CIOHCEeMmHbIX — 3a0ay.  apugmemuyecKkul,
aneebpaudeckuil, nepebop 8apuaHmos, 2e0MempudecKul, 2paguuecKuti, NPUMEeHIMb UX 8 HOBbIX NO CPABHEHUIO
C U3YYEHHBIMU CUMYAYUSIX.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  gblOenAMb NpU peuleHuu 3a0ay Xapakmepucmuku paccMampueaemou 6 3aoaue Cumyayuu,
OMIUYHbIe OM PeanbHblX (me, 0m KOMopvlx AOCMPazupo8anucs), KOHCMpPYUposams HO8ble CUMY AyUU C Y4emom
IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPpU peueHuu 3a0aiy Ha KOHYEHMpAayuu, yYumoléams HIOMHOCHb
gewecmaa;

®  pewiams U KOHCMPYUPOBAMsb 3A0AYU HA OCHOBE PACCMOMPEHUs. PealbHbIX CUMYayUll, 8 KOMOPbLX
He mpedyemcs MOYHbILL GbIYUCTIUMETbHBLU Pe3YIbmam;

®  pewiams 3a0ayu HA 0BUNCEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCEMbl OmCYemd.
CraTuCTHKA U TeopHusi BepOSITHOCTEl

e Onepuposamv NOHAMUAMU: CMOAOUAMbLE U KPY208ble OUASPAMMbL, MAadIUYbl OAHHBIX, CpeoHee
apughmemuueckoe, meouana, HauboabULee U HAUMEHbULee 3HAYEHUsL 8bLOOPKU, PA3MAX 8bIOOPKU, OUCNEPCUs U
cmanoapmHoe OmxKIOHeHUe, CLYYAUHAs USMEHYUBOCNb,

®  u3sIeKAMb UHGDOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUAPAMMAX, epagukax;

® cocmasname mabauysl, CMpoUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupoeamv NOHAMUAMU. (HAKMOPUAN YUCNA, NEPeCcCMmAHO8KU U COYeMmAaHus, mpey20ibHUK
Tackans;

®  NPUMEHAMb NPABUTIO NPOU3EEOCHUSI NPU peuleHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU: CIAVUAUHbIL ONbIM, CLYYAUHBIL 6b100p, UCNbIMAHUE, INeMEeHMAaAPHOe
cayuatinoe coovimue (UCxo0), Kiaccuyeckoe onpeoeenue 8eposmuoCmu CIyuatHo2o codblmus, onepayuu Hao
CYYAUHBIMU COOLIMUAMU,

®  npedcmasiame UHGOPMAYUIO C NOMOWDBIO KpY208 Dilnepa,

®  pewiams 3404yl HA BbIYUCTIEHUE 8ePOSMHOCIU C NOOCYEMOM KOIUYeCmeda 8apuaHmos ¢ NOMOoubo
KOMOUHAMOPUKU.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  u3BIEKAMb, UHMEPRPEemuUposams U npeoobpaszosvleams UHGOPpMAYUI0, NPeoCmMAasieHHYI0 8
maoauyax, Ha OUazpammax, 2pagpuKax, Ompaxtcarowyro c8OUCmMaEa U XapaKkmepucmuKu pealbHblX npoyeccos u
A6NIeHUl;

®  onpederamv cmamucmuyeckue Xapaxkmepucmuku 8bl00poK no maobnuyam, OuacpamMmam,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCHIU O Yelu peuleHUs: 3a0ayll;

®  OyeHUBamMb BEPOSIMHOCb PEalbHbIX COOLIMULL U A6TIEHULL.

Aneebpauueckue ablpasiceHus
VY4eHUK Hay4uTCs:
* OINEpPHPOBATH MOHATUAMHU «TOXAECTBO», «TOKJIECTBEHHOE IpeoOpa3zoBaHME», peIIaTh 3a/ayd,
cojJiepxanue OyKBeHHBIE JJaHHbIE; paboTaTh ¢ (hopMynaMu;
* BBINOJHATH NPeoOpa3oBaHUs BBIPAKEHUN, COJEpXKAIIUX CTENEeHW C LEJNbIMU TOKa3aTelsiMd |
KBaJ[paTHbIE KOPHHU;



* BBITIOJIHATH TOXKAECTBEHHbIE TPe0Opa30BaHus PAllMOHATBHBIX BEIPAKEHUI Ha OCHOBE MTPABHJI JCHCTBUI
Ha/1 anredbpanyecKuMu JpoOsMu;
* BBIIIOJIHATH PA3JI0KEHUE KBAIPAaTHOI'O TPEXUJICHA HA MHOKUTEIIH.
Ypaeuenus
Y4eHuk Haydures:
* pemiaTb OCHOBHBIE BU/IbI PALIMOHAIIBHBIX YPABHEHUM C OJTHOM NIEPEMEHHOM;
* IIOHMMAaTh YpPAaBHEHUE KaK BA)KHEHIIYI0 MAaTEMaTHYECKYI0 MOJENb JJIi ONHCAaHWs M U3y4eHUs
pa3HOOOpa3HBIX PeabHBIX CUTYAIUH, PelIaTh TEKCTOBBIC 331a4H aIreOpandecKuM METOIOM;
* IPUMEHSATH rpauuecKUe MPEICTABICHU JIsl UCCIIEI0BaHUs ypaBHEHUI.
Yucnosvie pynxyuu
Y4eHuk Haydures:
* TNOHMMATh W WCIOJB30BaTh (PYHKIHMOHAIBHBIE TIOHSATHS W S3bIK (TEPMHUHBI, CHUMBOJHYECKHE
0003HAYCHWS ),
* CTpOUTh TpaduKH JIEMEHTAPHBIX (PYHKIHUN Y=K/X; y=X2; FVx; HCCIIEIOBATh CBOMCTBA YHMCIIOBBIX
(GyHKIMM Ha OCHOBE M3YYEHHUS MMOBEACHUS UX TPAPUKOB;
* IOHUMAaTh (PYHKIMIO KaK BaXKHEHMIITYI0O MATEMAaTUYECKYIO MOJIENb JJIsl OIIMCAHUS [IPOLIECCOB U SIBJICHUM
OKPY’KaIOILIEro MUPa, MPUMEHATh (PYHKIIMOHAIbHBIN SI3BIK U1l OTIMCAHUS U UCCIIEIOBAHMSI 3aBUCUMOCTEN
MeXAy GU3NYECKUMU BEIUUNHAMMU.
Yucnosevle mnoocecmsa
BobInyckHUK Hay4IUTCS:
* IOHUMaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C MOHSITHEM MHOKECTBA, BBINOIHATH ONEPALUN
HaJl MHOXECTBaMH;
* HCII0JIb30BaTh HaYaJIbHbIE NMPEACTABIECHUS O MHOYKECTBE AEHCTBUTEIbHBIX YUCEIL.

MertanpeaMeTHble:

® yMEHHE CaMOCTOSITEJIbHO OMPENENATh IIeJId CBOEro O00y4eHMsI, CTaBUTh U (POPMYIHPOBAThH Uil cebs
HOBBIE 33J1aui B yuéOe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBLHON NESTEIbHOCTH;

® YMEHHE COOTHOCHUTBH CBOM JEUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYILECTBIIATh KOHTPOJIb CBOEH
NESATENBHOCTH B IIPOLIECCE JOCTHKEHUS

® pe3yabTaTa, OMPENENsITh CIOCOOBl JCUCTBHI B paMKax MPEIJIOKEHHBIX YCIOBUM W TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JCHCTBHS B COOTBETCTBUHU C U3MEHSIOLIEIICS CUTYallUEH;

® yMEHHE ONpENeNATh MOHATHUSA, CO3/]aBaTh 0000IIEHNs, YCTAHABIMBATh aHAJIOTUH, KJIaCCU(PUIIUPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH [Tl KilacCU(UKALINM;

® YMEHHME YCTAaHaBJIMBaThb IPUYMHHO-CIICACTBEHHbIE CBS3U, CTPOUTH JIOTUYECKOE paCCyXICHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUU) U JIeNaTh BHIBOJIBI;

® pa3BUTHE KOMIIETEHTHOCTH B 00JacTU UCHOIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

e [IepBOHAYAIbHBIC MPEACTABICHUS 00 HAEIX U O METOJaX MaTeMaTUKH KaK 00 YHHUBEPCAIbLHOM SI3bIKE
HayKU U TEXHHUKE, O CPEJICTBE MOJACIUPOBAHUS SIBJICHHUI U IPOLECCOB;

® yMEHHE BHJIETh MATEMAaTHYECKYIO 3a/1auy B KOHTEKCTE TPOOIEMHOM CUTYyalluU B APYTHX AUCHUIUIMHAX,
B OKPYKaIOILIEH KU3HU;

¢ YyMEHHE HaxXOAWTh B PAa3JIMYHBIX HCTOYHUKAX HWHMOPMALMIO, HEOOXOAUMYIO [UIsl pPELICHUS
MaTeMaTHYeCKHUX MPOoOIeM, U MPEJICTaBIATh €€ B MOHATHOUW (hopMe, MPUHUMATH PEUICHUE B YCIOBUSIX
HEMOJHOM UM N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM MH(OpMAIH;

e yMEHHE IMOHMMAaThb W MCIOJB30BaTh MaTeMaTHUECKHe CPEJCTBAa HarsHOCTH (rpadukH, TaOIMIIBI,
CXEMBI U JIp.) ISl UIUTIOCTPALlUH, HHTEPIPETalliM, apIyMEHTAIIH.

® yMEHHE BBIJBUIaTh FMIOTE3bI IPU PEILICHUH 3a/1a41 IOHUMATh HE0OX0IMMOCTh UX MPOBEPKU;

® I[IOHMMaHHUE CYIIIHOCTH AJITOPUTMUYECKHX NPEINUCAHUN U yMEHHE NEHCTBOBaTb B COOTBETCTBUH C
IIPEI0KEHHBIM aITOPUTMOM.

JInuHOCTHBIE:
® BOCIUTAaHUE POCCUMCKON TIpaKJaHCKOW HWIEHTUYHOCTHU: MNATPUOTU3MA, yBaxeHuss K OTeyecTBy,
OCO3HAHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;
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® OTBETCTBEHHOE OTHOILICHHE K YYEHHUIO, TOTOBHOCTh M CLIOCOOHOCTh 0OYYAIOMUXCsl K CAMOPa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALMK K OOYUEHUIO U O3HAHUIO;

® OCO3HaHHBIN BBHIOOP W MOCTPOEHUE NalbHEHIIEH HHANBUIYAIHON TpaeKTopuu oOpa3oBaHus Ha Oase
OPUEHTUPOBKH B MHUpe Mpodeccuii U NpoecCHOHATBHBIX MPEANOYTEHUH C Y4ETOM YCTONUYMBBIX
MO03HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBOKUTEIBHOTO O THOLICHUS K TPYAY,
pa3BUTHE OIBITA YYACTUS B COLUAIBHO 3HAYUMOM TPYJIE;

e yMEHHE KOHTPOJHMPOBATH MPOIECC U PE3yabTaT yUeOHOH U MAaTEMaTHUECKOU eI TEITbHOCTH;

® KPUTHUYHOCTHb MBIIUICHHS, HUHULMATUBA, HAXOIYMBOCTb, AKTUBHOCTb IIPH PELIICHHH MaTEMaTUYECKHUX
3a1a4.

Conep:xanue yueOHOro npeamera

Auredpa

Yucaa

PanmnonanbHbIe ynciia

MHOXeCTBO palMoHAIBHBIX yucell. CpaBHEHUE PalMOHAIBHBIX Yucell. JIeWCcTBUS ¢ parioHaIbHBIMU
yuciamu. [lpeocmasienue payuonaibHo20 YuUcia 0ecsimuyHol opoowio.

HppanuoHajibHble YHCIA

[TonsTHE MppaMOHATHLHOTO YKcia. Pacnio3HaBaHue UppaIioHATBHBIX Yrces. [IpiuMepsl JoKa3aTensCTB

B anrebpe. MppanmoHanbHOCTh Yncia \/E . IIpumenenue B reomerpun. CpagHenue uppayuoHalbHbIX YUCE.
MHnoocecmso OeticmeumenbHbIX Yucei.

ToxknecTBeHHbIE IPe0OPa3OBAHUSA

YuciioBble U OyKBEHHbIEC BbIPAKECHUS

BeIpaxenue ¢ nepeMeHHON. 3HaueHUe BeIpakeHus. [ogcTaHOBKa BBIpaKEHUH BMECTO MTEPEMEHHBIX.

leabie BbIpameHUst

CreneHpb ¢ HaTypaJdbHBIM TIOKa3zaTejieM M ee cBoicTBa. [IpeoOpazoBaHus BBIpaKEHHUH, COACPIKAITUX
CTENEHU C HAaTypaJbHBIM MOKA3aTEIIEM.

OpHouneH, MHoOrousjieH. JIeHCTBUS C OJHOWIEHAaMH WU MHOTOWIEHAaMH (CIOXKEHHUE, BBIYUTAHUE,
yMHOKeHHe). PopMysbl COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJpaToB, KBAJIpaT CyMMbl M Pa3HOCTH.
PaznoxeHne MHOrouseHa Ha MHOXHUTENU: BbIHECEHHWE OOIIET0 MHOXHTENS 3a CKOOKH, 2pynnuposka,
npumeHenue Gopmyn coxkpaweHHo2o ymHodceHus. Keaopamuulii mpexunen, paznodiceHue K8aopamuo2o
mpexuniena Ha MHONCUMETU.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Crenenp c¢ uenbiM nokazatesneM. [IpeoOpa3oBanue IpOOHO-TMHEMHBIX BBIPAKEHUH: CIOXKEHHE,
YMHOEHUE, JIeNIeHue. Aneedpauieckasn opoos. JJonycmumvle 3HaueHuss NnepemMenHblX 8 OpOOHO-PAYUOHATbHBIX
svipadcenusix. Cokpawenue aneedpauveckux opooetl. Illpusedenue aneebpauveckux oOpobei K obwemy
sHamenamento. [lelicmsus ¢ aneebpauyeckumu OpoOAMU. CONCEHUe, Gbluumanue, YMHOMCeHue, OelleHue,
8038e0eHUe 8 CeneHb.

IIpeobpazosanue vipadicenuti, cO0epAHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble kKopHu

Apudmernueckuil KBaJpaTHBIM KopeHb. [IpeoOpa3zoBaHue BBIpaKEHUil, COJEpKAlIMX KBaJpaTHBIC
KOPHH: YMHOXEHHE, AeTICHNE, BBIHECEHUE MHOXKUTENS U3-T10]1 3HAKA KOPHS, GHECeHUe MHOMCUMEN N0O 3HAK
KOPHS3L.

YpaBHeHHUsS] M HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHust

ITonsiTue ypaBHeHUs M KOpHs ypaBHeHUs. [Ipeocmaenenue o pasnocunvrocmu ypasnenuil. Obracmo
onpeoeneHus ypagHerus (061acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHO).

JInuneiiHOe ypaBHEHHE M €r0 KOPHH

Pemenue nuHelHbIX ypaBHEHUN. Jlunetinoe ypasnenue ¢ napamempom. Konuuwecmeo xopHeti aunerino2o
ypasneHus. Pewenue nunetinvix ypagnenuu ¢ napamempom.

KBagpaTHoe ypaBHeHHe M er0 KOPHH
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KBanparusie ypaBHeHus. HemoiHbIe KBagpaTHbIC ypaBHEHUS. JJMCKPUMUHAHT KBaIpaTHOTO YPaBHEHUSI.
dopmyna KopHEel KBapaTHOTO ypaBHEeHUS. Teopema Buema. Teopema, oopamuas meopeme Buema. Penienue
KBaJ[paTHBIX YPAaBHEHHIA: UCIIOIb30BaHUE (DOPMYIIBI ISl HAX0XKICHUS KOPHEH, epagpuueckuii Memoo peuieHus,
PazNodceHue Ha MHOMCUMeNU, noobop KopHeu ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCIU Om e20 OUcKpumunanma. buxeadpamuvie ypasnenus. Ypasnenus,
c800UMble K TUHEUHbIM U KeaopamHuuim. Keadpamuvle ypasHeHus ¢ napamempom.

JApoOHO-paunoHaIbHbIe YPABHEHUS

Pemrenne npocreitmmx ApoOHO-IMHEWHBIX YpaBHEHUN. Peuenue OpooHO-payuoHanbHbiX YPAGHEHUI.

Memoowl pewienus ypagHenuii: Memoovl pasHOCUIbHBIX NPeodpa308anull, Memoo 3aMeHbl NePeMeHHOl,
epaguueckuti memoo. Hcnonvzosanue ce0ticme yHKYull npu peuieHuu ypasHeHul.

Ipocmetiwue uppayuonanvisle ypasnenus éuda | f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa x'=a .Ypasnenus 6 yenvix uucnax.

CucreMsbl ypaBHeHMit

VYpaBHeHHE ¢ ABYyMsI NepeMeHHbIMM. JIMHEHHOE ypaBHEHHME C JIBYMs INEpPEMEHHBIMU. [Ipawmas Kak
epaguueckas unmepnpemayusi TUHENUHO020 YPAGHEHUs. C 08YMsl NePEMEHHbIMU.

[TonATHE cucTeMbl ypaBHEHHM. Pelienne cucremMsl ypaBHEHMIA.

MeToap! penieHns CUCTEM JIMHEHHBIX YPaBHEHHM C IBYMS TIEPEMEHHBIMHU: 2paghuieckuii Memoo, Memoo
C10J#CeHUsl, METOJ] TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. CBOMCTBA YMCIOBBIX HEPABEHCTB. [IpoBepka crpaBeUIMBOCTH HEPABEHCTB
MIPH 33JJAHHBIX 3HAYEHUSX TIEPEMECHHBIX.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBa. Qbnacmob onpeoeneHus HepaseHcmsd
(obnacmv 0OnyCmMuUMbIX 3HA4eHULl NePeMeHHO).

Pemienne nuHeHBIX HEPABEHCTB.

Keaopamnoe mepasencmeo u ezo pewenus. Pewenue keadpammvix HepageHcms: UCNONb308AHUE
ceolicme u 2pagpuxka KeaopamuuHou QYHKYuu, Memoo UHMEPBANos. 3anuct peueHus Keaopamuo2o
HepaseHcmaa.

Pewenue yenvix u OpobHo-payuonanbHblx HepageHCcms MemooomM UHMepPEaos.

CucreMbl HEPABEHCTB

CucteMbl HEpPABEHCTB C OJHOW NEepeMEHHOW. PellleHre cucTeM HEpaBEHCTB C OJIHOM NEPEMEHHOM:
JUHEHWHBIX, Kkeadpammubvix. V300pakeHUE pELIeHUs CUCTEMbl HEPaBEHCTB Ha YMCIOBOM HpsAMOM. 3amuch
peLeHHs] CUCTEMbl HEPaBEHCTB.

D yHKUUHA

IMousiTue pyHkuUn

JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTH. POPMHUPOBaHUE NPEICTABICHUI O METAIIPEIMETHOM MOHATHH
«koopauHaTely. CriocoObl 3a1anus PyHKIUN: aHaTUTUYECKUH, Tpaduyeckuil, Tabnuuneiil. ['padux dynkumm.
[Tpumeps! (yHKIUH, TOTy4aeMbIX B IPOLIECCE MCCIEJOBAHUS PA3JIMYHBIX PEealbHbIX MPOLECCOB M PEIIECHUS
3aja4. 3HaueHue GyHKuU B Touke. CBoiicTBa QYHKIMI: 00J1aCTh ONPEAeICHHs], MHOYKECTBO 3HAUE€HHH, HYIIH,
IIPOMEXYTKA 3HAKOIOCTOSIHCTBA, YeMmHOCMb/HeuemHOCmy, TPOMEXKYTKA BO3pacTaHUs U yObIBaHMS,
HauOoJIbllIee U HauMeHblee 3HayeHus. MccnenoBanue GyHKIUM 10 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxkyuu. Kycouno 3aoannvie pynkyuu.

JIuneiiHas pyHKUusA

CaoiicTBa U rpaduk JMHEHHON (QyHKUMU. YTI0BOM KoapduuueHT npsamoil. Pacnonoxenue rpaduxa
JUHEWHOW (PYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOro Koa(duuueHTa M CBOOOJHOrO uieHa. Haxoowoenue
K03 Puyuenmos nunelHoU GYHKYUU NO 3A0AHHBIM YCIOBUIM. NPOXONHCOEHUe NPIMOU yepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU Yepe3 OAHHYIO MOYKY U NApalleNbHOU OaGHHOU NPAMOI.

KBaaparnunas pyHkuus

CpoiictBa M rpaduk KBajapaTuuHo (yHkuum (mapabona). I[locmpoenue epaguka KeaopamuuHol
@yukyuu no mouxkam. HaxoxneHue Hynael KBaapaTUYHON (QYHKIHUH, MHOMCECMBEA 3HAUEHUL, NPOMENCYMKOSE
3HAKONOCMOAHCMEBA, NPOMEINCYMKOE MOHOMOHHOCHU.

OOpaTHasi NPONOPUHOHATBHOCTD
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k
CaoiicTBa QyHKIMH y = K Y= I'unepOomna.
X

I'pajpuku ¢ynxyuii. Ilpeodopaszosanue epagurxa pynkyuu y = f(X) 0a2 nocmpoenus epagpuros
Qynryuil 6u0a y = af (kx+b)-+c -

Tpadpu hymrapuii y =+ —— | y = /5y =45, y= .

IlocsienoBaTeIbHOCTH M IPOTPECCHH

UucnoBass mocienoBarenbHOCTh. [IpuMepsl 4YMCIIOBBIX — TOCIENOBaTENbHOCTEH. beckoHeuHble
[IOCJIEI0BATENbHOCTU. ApudmMeTryecKkas nporpeccus 1 ee cBoictpa. I'eomerpuueckas nporpeccus. Popmyna
00we20 uneHa u cymmsl N Nepevix 4ieHo8 apu@memuyeckou u ceomempuyeckou npoepeccuii. Cxooawancs
2eoMempuiecKkas npocpeccus.

Pemenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemenne TexcToBBIX 3amay apudmerrueckum crocobom. Mcnonp3oBaHue TaOIHIl, CXeM, YEPTEKEH,
JIPYTUX CPEACTB MPEACTABIICHUSI TaHHBIX MPU PEIICHUH 3aa4H.

3agaum HA IBUKEeHUE, padOTy M MOKYNKH

AHanu3 BO3MOXKHBIX CUTYaIli B3aUMHOTO PACIOJIOKEHHUSI 00BEKTOB MPHU X JBUKEHUU, COOTHOIICHHS
00bEMOB BBITIOTHSIEMBIX PAOOT ITPH COBMECTHOM padoTe.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenne 3amay Ha HaxOXK/IEHWE YaCTH YUCIIA U YHUCIIA TI0 €r0 YacTH. PerieHue 3a7ad Ha MPOIEHTHI U
noJsid. [IppuMeHeHne nponopuuii Ipy penieHuy 3a1a4.

Jlornueckue 3axaumn

Pemenue nornyeckux 3anau. PeuwieHue 102Uuteckux 3a0ad ¢ nomoubio epagos, mabauy.

OcHOBHBIE MeETOAbI pelleHUus] TEKCTOBBIX 3aaau: apudMeTUUECKHi, anreOpandecKkuii, mepedop
BapUaHTOB. [lepsuunvie npedcmasieHus 0 Opy2ux Memooax peulenuss 3a0ay (ceomempuieckue u epaguiecxue
Memoovl).

CraTncTUKa U TeOpHsi BEPOATHOCTEM

Crarucruka

Tabnmuunoe u rpadudeckoe NpeacTaBieHNEe JaHHBIX, CTOJI0UYAThIE W KPYTOBBIE AUarpaMMbl, Tpadukw,
MpPUMEHEHHE JuarpaMM U TpauKoB A ONHMCAHUS 3aBUCHMOCTEW pealbHbIX BEJIWYHH, W3BJICUCHUE
uHpopmanuu u3 Tabmuu, auarpaMm U rpadukoB. OnucarenbHbIE CTaTUCTHUYECKUE IMOKA3aTeIN YHUCIOBBIX
HaOOpOB: cpeaHee apupMeTHUECKOe, Meduana, Haubosblllee U HauMeHblllee 3HadeHHs. Mepbl paccenBaHus:
pasMax, oucnepcusi u CmaHoapmHoe OmxKIOHeHue.

CnyyaitHas ©3MEHUMBOCTh. VI3MEHUNBOCTH TPpU U3MEPEHUsIX. Pewarowue npasuna. 3akoHomepHocmu 8
U3BMEHYUBDIX BETUYUHAX.

Cuayuaiinble cOOBITHS

CnyyaiiHble OmbITHI (IKCIEPUMEHTHI), dJIEMEHTapHbIe CilydaiiHble cOObITUS (McXoAabl). BeposTHOCTH
AJIeMEHTapHbBIX COObITHI. COOBITHS B CIy4ailHBIX 3KCIIEPUMEHTaX M OJarompUsTCTBYIOIIKME dIIEMEHTapHbIE
coObiTus. BepoaTtHocTH cimydaiiHbIX COOBITHH. OMBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMH.
Knaccuueckrue BepOATHOCTHBIE ONBITHI C HCIIOJIB30BAHMEM MOHET, KYOWKOB. [Ipedcmasnenue codvimuii ¢
nomowvio ouazpamm Jinepa. I[IpomugsononosicHvie codvimus, o006veOuHeHue U nepeceueHue CcooObLIMULL.
IIpasuno cnoocenusn eepoamuocmeti. Cnyuatinviil 8v160p. [Ipeocmasnenue s3xcnepumenma 6 6uoe oepesa.
Hezagucumvle cobvimus. Ymuoowenue eeposmuocmeti Hezagucumvix codovimuii. IlocnedosamenvHulie
Hezasucumvle ucnvimanus. llpencraBienne o He3aBUCUMBIX COOBITHSIX B )KH3HHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymHooucenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuil. Qopmyna
yucna couemanuti. Tpeyeonvnuk Ilackana. Onvimsl ¢ OONGUWUM YUCTIOM PABHOBOIMONCHLIX DNIEMEHMAPHBIX
coovimuti. Buvluucnenue gepossmuocmell 8 ONbIMAX ¢ NPUMeHeHUuemM KOMOUHamopuwlx gopmyn. Hcnvimanus
bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuti bepuyinu.

Cnyuaiinvle eenuuunbl

3naxomemeo co cayuauHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CAYUAUHBIX 8ETUUUH.
Pacnpeoenenue eéeposmnocmeii. Mamemamuueckoe oocudanue. Ceolicmea Mamemamuieckoco OXCUOAHUSL.
Ilonamue o 3akone 6onvwiux uucen. HMzmepenue eeposmuocmeu. llpumenenue 3axona 60MbWUX Hucen 8
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coyuojiocuu, cmpaxoearuu, 6 SOPGGOOXPGHQHMM, obecnevenuu 6e30nACHOCMU HACENEHUS 6 llp€38blltalele

cumyayusx.
TemaTu4yeckoe MIaHNPOBaAHUE:
Ne TeMa Kou-Bo gacos Kou-Bo
paszzena, 10 paznerny KOHTPOJBHBIX
IJIaBbl pabot
1 IToBTOpEHUE 4 1
2 HepasenctBa 20 1
3 KBangpatnunast GyHKIus 34 2
4 DNIeMEHTHI MIPUKJIIATHOM 20 1
MaTeMaTHUKH
5 Yucnossie 17 1
MOCIIETIOBATEITLHOCTH
6 [ToBTOpEHUE " 7 1
cucTeMarusamnus  y4yeOHOro
MaTepuaa
Hroro 102 8
KanennapHo-temaTnueckoe mJIaHHPOBAHHE
Ne Tema ypoka Kou- IIo IIo
/1 BO wiany | gakry
yacos
[ToBTOpEeHME 4
[loBTOopenue «IIpeobGpa3oBanue panoHaNIbHbBIX 1 104.09
1. BBIPAKCHUIT»
[IpeoOpa3oBaHue BEIpAKEHUI, COIEPIKALIUX 1 106.09
2, KBaJIpaTHbIE KOPHU
3. PerreHne KBaapaTHBIX YpaBHEHU 1 107.09
4 BxoaHasi KOHTPOJIbLHAs padoTa 1 [11.09
I'nasa 1 20
HepagBencrBa
e UucnoBble HEpaBEHCTBA 1 [13.09
6. CpaBHEHHME 3HAYEHUI BBIPAKEHUN 1 [14.09
7. JloKa3aTeIbCTBO HEPABEHCTB 1 18.09
8. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB. 1 [20.09
9 [[ppuMeHeHre OCHOBHBIX CBOMCTB YHCIOBBIX 1 21.09
' HEPABEHCTB
10.  |Cil0oKeHUE M YMHOKEHUE YHUCIOBBIX HEPABEHCTB 1 [25.09
11 OTpaboTKa HABBIKOB CIIOXKEHHSI 1 YMHOKEHUS 1 [27.09

YHCJIOBBIX HCPABCHCTB. CaMocTosTenbpHas pa60Ta
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Ne Tema ypoka Ko.- ITo ITo
n/m BO mwiany | ¢akry
4acoB
12.  |OueHuBaHUE 3HAUYEHUH BBIPAKEHUI 1 [28.09
13. [HepaBeHcTBa ¢ 0/1HO# IIEPEMEHHON 02.10
14. YucnoBble IPOMEXKYTKU 1 04.10
15 HepaseHncTBa ¢ 01HOM nnepemeHHON YuncnoBbie 1 05.10
" |[mpomexytku. CamocTosiTesnbHas padoTa
16 HawuOoupiiee u HanMeHbIIIee 1IEJI0€ 3HAYCHHE 1 09.10
" |HepaBEHCTB
17.  [3amanus ¢ mapamerpamu 1 [11.10
18 OTpaboTKa HABBIKOB PELICHUS HEPABEHCTB C 1 12.10
" |ogHOM mepeMeHHOM
CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 [16.10
19.  |nepemennoit
20 Perienne cucteM HEPABEHCTB C OJTHOM 1 [18.10
" [mepeMeHHOM
21.  |Pemenue IBOMHBIX HEPABEHCTB 1 [19.10
29 PerieHre HEpaBEHCTB C MOTYJIEM. 1 23.10
23 OTpaboTKa HABBIKOB PELIEHUSI CUCTEM 1 [25.10
' HEPABEHCTB C OJHOW MEPEMEHHOM.
24. |KonrTpoabnas padora Nel 1 [26.10
I'naga ll
KBaaparnunas ¢pynkuomsi 38-4
o5 [[loBTopenue u pacmmpenue ceenenuii o pynxkuum | 1 06.11
26 Oo6nacTb onpeaeneHus: GyHKIUNA U MHOKECTBO 1 108.11
" [3HaueHud PpyHKIUH
27. CriocoOsl 3a1aHus (QYHKITHH. 1 09.11
28 |CsolicTBa QyHKIMH 1 (1311
o9 [Uccnenosanue GpyHKIMU HA MOHOTOHHOCTh 1 [5.11
30. ['paduku KyCOUHBIX (yHKIIUA. 1 [16.11
31 Kak noctpouts rpaduk dyukimu y = Kf(X), ecau 1 [20.11
" |m3BecteH rpaduk ¢pynkipm Y = f(X)
32 [Toctpoenue rpaduka dpyukimu Y = kf(X), ecnu 1 2211
" |m3BecteH rpaduk bynkimu Y = f(X)
33 Kax moctpouts rpaduk pyakmuu Yy =f(x)+b, | 1 [23.11
" |u3BecreH rpaduk ¢ynkuuu Y = f(x)
OTpaboTKa HABBIKOB NMOCTPOEHUS IPpahuKOB 1 P27.11
34.  |bynukuwit y = f(X) + b, uszBecren rpaduk GyHKIUU
y = f(x)
Kax moctpouts rpaduk pynkuuu  y=f(x+a), | 1 [29.11
35.  |eciu u3BecTeH rpaduK GYHKIUH
y =f(x)
OTpaboTKa HABBIKOB MMOCTPOCHUS T'pahUKOB 1 30.11
36.  |byskumii y = f(x + @), eciu u3BecTeH rpaduk

ynkuun y = f(x)
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Ne Tema ypoka Ko.- ITo ITo
n/m BO mwiany | ¢gakry
4acoB
37.  [KBamparuunas QpyHKuus. 1 (04.12
38. ['paduk xBagpaTUUHON QYHKIMHU. 06.12
39,  [CoiicTBa KBapaTUYHOU (QYHKIIMH. 1 (07.12
OTpaboTKa HABBIKOB IMOCTPOCHHUS IPahuKOB 1 1112
40.  |kBagpatnyHO# QyHKIHH. CaMOCTOSITETHHAS
paborta.
41.  [T'paduueckoe pemieHue ypaBHEHUN 13.12
42 [IpumeHeHne rpaduKoB KBaApaTUUYHON QPYHKINN 1 1412
" |[IpM pelieHnH 3aJJaHuil C mapaMeTpamu.
43. [Konrpoubnasi padora Ne 2 1 [18.12
44. [KBampaTHEIC HEPABEHCTBA. 1 [20.12
45 [Pelienne KBaJpaTHBIX HEPABEHCTB. 1 2112
46. [HaxoxkneHne MHOXKECTBA PEIIEHUI HEPABEHCTBA 1 2512
47.  Meron uHTEpBANIOB 1 2712
48 HaxoxaeHue o061acT onpeesieHus: BhIpaXKeHUs 1 28.12
" |m byHKIIUHU
49 OTpaboTKa HABBIKOB PEIIEHUs KBaIpaTHBIX 1 [10.01
' HEpPaBEHCTB.
50. Cucremsbl ypaBHEHUH C ABYMsI IEPEMEHHBIMU 1 [11.01
51 ['pacduyeckuii METO peIeHHs CUCTEM C IBYMSI 1 [15.01
' [epeMEeHHbIMU
59 MeTo/1 MOJICTAHOBKU PEUICHUS] CUCTEM C IBYMSI 1 17.01
' [epeMEeHHbIMU
53 MeTo CII0KEHUS PELLICHHS CUCTEM C JIBYMS 1 18.01
' [epeMEeHHbIMU
54 MeTo/ 3aMEHbI IEPEMEHHBIX PELIECHUS CUCTEM C 1 2201
" |mByMs mepeMeHHBIMU
Perienust cuctem ¢ IByMsi IEpEMEHHBIMU 1 2401
55.  |pasnuuHbiMU criocobamu. CaMocTosATEIbHAS
pabora.
56 Perienue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI 1 25.01
" |BTOpOH cTeneHu
57 OTpaboTKa HABBIKOB PEIICHUS 337]a4 C TTOMOIIBIO 1 29.01
' CUCTEM ypaBHEHHI BTOPO CTEIIECHHU.
53. [KonTpounnasi pabora Ne 3 1 31.01
I'naga 111. 20
DJieMeHThI MPUKJIATHONH MaTeMATHKH
59. [Maremaruueckoe MOJENUPOBAHUE 1 01.02
60. 3agaun Ha IBHIKEHHE 1 |05.02
61. Bamauum Ha paboTy 1 (07.02
62.  [[IpoueHTHBIE pacu€ThI 1 08.02
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Ne Tema ypoka Ko.- ITo ITo
n/m BO iaHy | ¢gakry
4acoB

63. |I'pu OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI 1 [12.02

64.  [[IpoCTbIE M CIOKHBIE IPOLIEHTHI 14.02

65. |[[IpuOMMKEHHbBIE BHIYMCIECHHUS 1 [15.02

66. |AOCOIIOTHAs M OTHOCUTEIbHAS IOTPEUIHOCTD 1 [19.02

67. OcHOBHBIE IpaBUIa KOMOWHATOPUKU 1 2102

68.  [[IpaBUiIO CyMMBI M TIPOU3BENEHUS 1 22.02

69 OTpaboTKa HABBIKOB MPUMEHEHHUS ITPABUII CYyMMBI 1 [26.02
' |u mpou3BeneHus

70 Crny4aiiHble JOCTOBEPHbIE U HEBO3MOKHbIE 1 [28.02
] COOBITHSA

71.  [JacToTa u BEpOATHOCTH CIIy4aliHOTO COOBITHS 1 [29.02

72 |Knaccuueckoe onpesienenne BEpOSTHOCTH 1 04.03

73. Pemenune BepOSTHOCTHBIX 3a7ad. 1 106.03

74 Perrenne BeposSTHOCTHBIX 3a/1a4. 1 107.03
" |CamocrosiTenbHas paboTa

75. HauanbHble cBEIEHUS O CTATUCTHUKE 1 |11.03

76. CriocoObl pecTaBIeHUS TaHHBIX 1 [13.03

77. OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH 1 [14.03

78.  |KonrTpoabnas padora Ne 4 1 [18.03

I'nasa 4 17
YucsioBble N10CT€10BATEIbHOCTH

79 UucnoBas nocineqoBaTeIbHOCTb. AHATTUTUYECKUN 1 20.03
" |cmoco0 3aaHus OCJIEIOBATEILHOCTH '

80 CrnoBecHBIN U peKyppPEHTHBIN CIOCOOBI 3aaHUS 1 [21.03
' (b yHKINH.

81 Apudmernueckas nporpeccus. Dopmyna n-ro 1 [01.04
' YICHA.

82 Pemenue 3a1a4y Ha IpuMeHeHHe (POPMYIIbI N-TO 1 103.04
" |wieHa apuMETUUYECKOI MPOTPECCUH.

83 . 1 04.04
© [XapakTepucTU4ecKoe CBOMCTBO.

84 Pemenue 3amay no teme: «Apudmernyeckas 1 108.04
" |oporpeccusi». CamocrosTenbHas paboTa.

85 Dopmyra CyMMBbl 4IEHOB KOHEYHON 1 10.04
" lapudpmeTnyecKkoi mporpeccu.

86 Penienue 3a1a4 Ha HaX0XKJACHUE CYyMMBI YJIEHOB 1 11.04
" |koHeyHOH apupMeTHYECKON MPOrpeccCHu

87 Pemienue 3a1a4 o teme: «Apudmerndeckas 1 |15.04
" |mporpeccusi» CamocrosiTenbHast padora.

88 ['eomeTrpuueckas nporpeccusi. @opmyia n-ro 1 |[17.04
' YJICHA.

89 Perienue 3a1a4 Ha MpUMeHeHue GopMyJbl N-ro 1 18.04

qJICHA FCOMCTqueCKOﬁ MporpecCcuun

17



Ne Tema ypoka Ko.- ITo ITo
n/m BO mwiany | ¢akry
4acoB
Pemenue 3a1a4 Ha IpuMeHeHHE (POPMYIIBI N-TO 1 [22.04
90. [u;meHa reoMeTpUYECKON MPOrPECCHH.
CamMocTosTenpHas padora.
91 Dopmyna CYMMBI W/ICHOB KOHEYHOUI 1 24.04
reOMETPUYECKOM MPOTpeccuu
Perrenue 3a1a4 Ha HAXOXKJIEHUE CYyMMBI YJICHOB 1 [25.04
92.  |KOHEYHOU reoMeTPUIECKON IPOTPECCUH.
X apaKTepuCTUUECKOE CBOMCTBO.
93 CyMMa 6eCKOHEYHOH TeOMETPHUECKON 1 [29.04
" |mporpeccun, y kotopoi | | <1
94 Pemenue 3a/1a4 Ha HAX0XKJACHUE CyMMBI 1 103.05
" |6eckOHEUHOI reOMEeTpHYEeCKON IPOrpeccuu
95. [Konrpoannas paGora Ne 5 1 06.05
IToBTOpEeHHUE U cucTEeMATH3AIUSA Y4eOHOr0 MaTepuaJia /
96. |1mcnoBble n anreOpanyecKue BbIPAKEHHS 1 08.05
97 YpaBHeHUsI(JIMHEHHBIE, KBaJJpaTHbIE, JPOOHO- 1 |13.05
' parmoHanbHbIe). CHCTEMBl YPaBHEHHI
98 HepaBeHcTBa(JTMHEHHBIC, KBapaTHBIC, TPOOHO- 1 [15.03
" |pammmonanbHbIe). CHCTEMBI HEPABEHCTB
99,  [3agauum Ha COCTaBJIEHHE ypaBHEHHI 1 [16.05
100. [Pemenwue 3anau mo Bcemy Kypcy «Anrebpa 9. 1 [20.05
101. |[HTorosasi KOHTpOJIbHAs paboTa 1 [22.05
102. [Hrtorosslii ypok 1 [23.05

YyeOHO-MeTOANYECKOE M MATEPUATIBHO TEXHUYECKOE
o0ecrieyenne 00pa3oBaTeJbHOI0 Mpoiecca

1. Mep3asik A.I'. Matemaruka: mporpammsl: 5 — 9 kinaccel / A.I'. Mep3aisik, B.b.IlonoHckuid,
M.C. Skup, E.B.byniko. — M: Benrana rpad, 2013.

2. Mep3ask A.I'. Anrebpa: 9 knacc: y4eOHUK Ui ydanuxcs 001eo0pa3oBaTebHbIX
opranuzaruii / A.I'.Mep3nsak, B.b. ITononckuii, M.C. fAxup — M: Benrana-I'pad, 2014 — 2019.

3. Mep3ask A.I'. AnreOpa: qurakTHUecKue Marepuaibl: 9 kiaace: mocodue Juis ydaimuxcs
oOmieoOpa3oBarenbHbIx opranuzanuii / A.I'. Mepsmnsk, B.b.Ilononckuii, E.M. PabunoBuy u sp.
— M: Benrana-I'pad, 2016.

4. Bynxko E.B. Anre6pa: 9 knacc: metoguueckoe nocodue / E.B. bynko, A.I'. Mep3insik,
B.b.[Tononckuit, M.C. SIkup — M: Benrana-I'pad, 2016.
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	 Алгебра: 9 класс: учебник для учащихся общеобразовательных учреждений / А.Г. Мерзляк, В.Б. Полонский, М.С. Якир. – М.: Вентана –Граф, 2019.

