


COJIEP’)KAHUE OBYUEHUS
7 KJIIACC

Yuciia v BbIYHMCICHHS.

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]l OT OAHOM (GopMbl 3amucu apodel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue AeHCTBUS ¢ PaLMOHAIBHBIMM uuciaMu. PenieHne 3a1ay U3 peabHOM
NPaKTUKU Ha YacTu, Ha APOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJeNieHHe, IIpeoOpa3oBaHue BbIPAKEHUM Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
poOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3a/laui Ha IPOLIEHTHI, pelIeHUE 3a/a4 U3 peaJbHOM
IPAKTUKU.

ITpuMeHeHre NPU3HAKOB AEIMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas IPONOPLMOHAIBHOCTH.

Anredpanyeckue BbIpasKeHHsI.

IlepemeHHBIE, YUCIOBOE 3HAYECHHME BBIPAXKCHUS C INEPEMEHHOH. JlomycTHMble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIp@)KEHUS, TIPaBUIIa NPeoOpa3oBaHus CyMM M NPOU3BEIEHUH, MpaBUila pacKpbITUs CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U MHOroujeHsl. CteneHb MHorowieHa. CiloKeHHe, BBIYMTAHUE, YMHOKECHHE
MHOro4eHOB. DopMynbl COKpAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl M KBaJapaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHNs] M HEPABEHCTBA.

VYpaBHeHHE, KOPEHb ypaBHEHUs, MpaBuja MpeoOpa3oBaHUsl YpaBHEHUS, PaBHOCHIBHOCTh
YpPaBHEHUU.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOHM, YHCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpeMEHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
YpaBHEHUW C JABYMsI TIEpeMEHHBIMHU. PelieHue cucreM ypaBHEHHH CIOCOOOM TMOACTaHOBKH.
ITprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DyHKUHH.

Koopaunara Toukn Ha mnpsMoil. UucinoBble NpOMEXYTKU. PaccrosHue Mexny AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Alcuucca M OpAMHATa TOYKH Ha
KOOpJAMHATHOM IuIocKocTH. IIpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuun. CpoiicTBa  (QyHKIMIA.
Jluneitnass ¢ynkuus, e€ rpadux. I'padpuk ¢ynknuun. ['paduueckoe pemieHHe JIMHEWHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KJIACC

Yuciaa 1 BEIYUCIEHHUS.

KBanmparueiii kopeHb u3 uucna. [lonstue 00 wuppanuoHanbHOM uyucne. JlecsTuuHbIe
MPUOJIMKEHUST UPPAITMOHATBHBIX uncesl. CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHHUIO YHCIOBBIX BBIPAKCHUW W BBIYHMCICHUSAM. JlelicTBUTENbHBIC
qHCa.

Crenens c 1eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YHCIa.

AuredpanyecKkue BbIpasKeHUsl.

KBaapatHblii TpEXUsieH, pa30oKeHUE KBAIPATHOTO TPEXUIEHA Ha MHOXKHUTEIH.



Anrebpanueckast apo0b. OcHOBHOE CBOicTBO anreOpandeckoit apobu. Croxenue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHHue ainredpanyeckux apobeil. PanuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHNsI M HEPABEHCTBA.

KBangpatHoe ypaBHeHme, (opmyna KopHel KBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckass uHTEpIpeTalus YpaBHEHUN C JBYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUH C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHble HeEpaBEHCTBA C OJHOM mnepeMeHHOU. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DyHKIUH.

[Tonstue ¢pynkuuu. O6IacTh onpeaencHUss U MHOXKECTBO 3HaueHuM (yHkiuu. CrnocoObl
3amanus QyHKIUH.

I'paduk Qynkuuu. Yrenue cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumepst rpaduxos
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKIINH, ONUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCHMOCTH, UX
rpaduku. Pyskmmn = x2, y = x3, y =+/x,y = |x|. ['paduueckoe pemenne ypaBHEHHIl H
CHUCTEM ypaBHEHUM.

9 KJIACC

Yucsa v BbIYUCTICHUSA.

PanmonanbHbie Ynciia, WpparoHaIbHbBIE YHCa, KOHEYHBIE U OSCKOHEYHBIEC JECATUYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecsATHUUHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOU IPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(PMeTHyecKue IEHCTBUS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTETLHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MUpE.

[TpubnnxE€HHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe 4YHCcenl.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHS H HEPABEHCTBA.

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemleHune ypaBHEHHH, CBOASIIUXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemienne  apoOHO-panlMOHANBHBIX ~ ypaBHEHUH.  PemeHue  TEKCTOBBIX  3ajad
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cucrem OBYX JIMHEHHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHbIMU. PellleHue cHUcTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a JApyroe - BTOPOW cTemneHu. I'paduueckas MHTEpIpETalMsl CUCTEMbl ypaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padumueckas MHTEpIpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKIUH.



KBanpatnunas Qynkuus, e€ rpadpux u cpoiictBa. Ilapabona, KOOpIUHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapaldoITbL.

I'paduxu pynxmun: y = kx, y =kx+ b,y = ;, y = x3,y = +/x, y = |x| u ux cBoiicraa.

UYucnoBble NOCIEA0BATENBHOCTH U IIPOTPECCHH.

[TonsiTHE YMCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHHUE IOCIENOBATEIBHOCTH PEKYPPEHTHOU
dbopmymoit u popmynoit n-eo dneHa.

Apudmernueckass U reomerpuueckas — nporpeccur.  Popmynbl  n-ro  wieHa
apu(METHUECKON U Te€OMETPUYECKON MPOTPECCHl, CyYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHre 4YI€HOB apU(PMETUYECKOH M TeOMEeTpUYECKOH Iporpeccuil TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



[INTAHUPYEMBIE PE3VJIbTATDBI

JIMUHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:

MpOSIBJICHUEM HHTEpeca K TMPOIUIOMY U HACTOAILIEMY POCCUHUCKOW MaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHUCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax.

I'pasicoanckoe u 0yxo8HO-HPAGCMEEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TpakJaHWHA M peaju3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUHM, TPOLEAYp TpakIaHCKOro oobimiecTBa (BbIOOPHI, OMPOCHl U TMp.); TOTOBHOCTHIO K
00CYXJICHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C IMPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTHU MOPaIbHO-3THUYECKHUX MPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

Tpyooeoe éocnumanue:

YCTaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a/ad MaTeMaTU4YeCKOM
HAIPABICHHOCTH, OCO3HAHMUEM BAXHOCTH MATEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSHKECHUH BCel
JKU3HU JJIs1 YCHEIIHON NpodecCuOHANBHON JIeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHUEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Icmemuueckoe gocnumanue:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MAaTEMaTUYECKUX
00BEKTOB, 3a7a4, PEUICHUH, PACCYKICHUI; YMEHUIO BHIECTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

Llennocmu nayunozo noznanus:

OpHUEHTAIle B NEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA, MPHPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH IS Pa3BUTHUS [IUBUJIN3AIUN; OBJIAJICHUEM SI3BIKOM MaTEMAaTUKU U MAaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHPA; OBJAJEHUEM [POCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH.

QDu3uueckoe eocnumanue, Qopmupoganue Kyabmypvl 300P06ba U IMOUUOHATILHOZO
onazononyuus:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTHUYECKHE 3HAHUs B HMHTEpPEcax CBOEro 3/10pPOBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas (usuveckas aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBbIKa peIIeKCuw,
IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ IpaBa JpYyroro 4eaoBeka.

JKonozuueckoe ocnumanue:

OpUEHTAIMEe Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU JUIs pelleHus 3a1ad B 00JacTu
COXPAHHOCTH OKpYXKAIOUIEH cpebl, MIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCHEACTBUM ISl OKpY>KaIOLIe cpesbl; 0OCO3HAHUEM TIJI00aNbHOIO XapakTepa SKOJIOIMYECKHX
npo0JieM U MyTel uX perieHusl.

Aoanmayusa K u3MEHAIOWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPEObl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;

HEO0OXOUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hclie (OPMYIUPOBATH HJIEH,
MOHSITHUS, TUTIOTE3BI 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIC paHee HE M3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMiO, BOCIPUHHMATH CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE PEHICHUS U
neicTBus, OpPMyYJIMPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS.

bazoevie nocuueckue oelicmeus
BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXAY TMOHATUAMHU; (OPMYIUPOBATH OMPEACIICHUSI TOHSATHH;
yCTaHaBIWBATh CYIIECTBCHHBIM NpPH3HAK KiacCU(PUKAIMKM, OCHOBAHHS Uil OOOOIICHUS H
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;
BOCIIPUHUMATh, (HOPMYJIHUpPOBaTh W MPEOOPa30OBBIBATh CYKICHUS: YTBEPAUTEIbHBIC H
OTpHULIATENIbHBIC, €IMHUYHBIEC, YACTHBIE U OOIIUE; YCIOBHBIE;
BBISIBIIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeuus B (akrax,
JMAHHBIX, HAOMIONEHUSX W YTBEPKICHUSAX; TMpeajaratb KPUTEPUH I  BBISIBICHUS
3aKOHOMEPHOCTEH M IPOTUBOPCUHIA,
JienaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUYEeHNUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;
pa3buparh AOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIACHUW (MpsSMbIE U OT MPOTHUBHOIO),
MIPOBOJIUTh  CAMOCTOSITEIbHO  HECIIOKHBIC JIOKA3aTeIbCTBA MaTEMaTHYECKUX  (DAKTOB,
BBICTpPAWBaTh APryMEHTAlUI0, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHHUS,
BEIOMpaTh CIIOCOO pemieHusT yueOHOU 3aJauu (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus.
MCIIOJIb30BaTh BOMPOCHl KaK MCCIENOBATENIbCKUIT MHCTPYMEHT MO3HAHUA, (OpMYIHpOBaTh
BONPOCH, (UKCHUPYIOIIHAE TPOTHUBOPEYHE, NPOOJIEMYy, CAMOCTOSITEIIBHO YCTaHABJIMBAThH
HCKOMOE U JJaHHO€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3HUIINIO, MHEHHUE;
MPOBOJIUTh TIO CaMOCTOSITEILHO COCTABJICHHOMY IUIAHYy HECJIOXKHBIH  DKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEIOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COO0ii;
CaMOCTOSITENNbHO (OPMYIHUPOBAaTh OOOOIIEHUS W BBIBOJBI MO pPE3yiabTaTaM IMPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJYUEHHBIX Pe3yJIbTaTOB, BEIBOIOB
1 0000IIIEeHHI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIABUTATH MPEIIOJIONKEHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Paboma c ungpopmanueii:
BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOpMALIUU, JAHHBIX, HEOOXOIMMBIX s
pelieHus 3a1a4uu;
BbIOMpaTh, AaHAIW3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3TUYHBIX BUJIOB U (DOPM MPECTABICHUS;
BbIOUpaTh (hopMy TmpencTaBieHHs WHGOPMAIMU U WIUTFOCTPUPOBATH peIIaeMble 3aJaud
cXeMaMu, JuarpaMMaMu, MHOU TpaduKoil 1 iX KOMOUHAIUSMU;
OIICHMBATh HANEKHOCTh HH(OpPMAIMHU TO KPUTEPUSM, TMPEATOKECHHBIM YYUTEIEeM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbI€ 1elicCTBUSA

Ymenus oowenun:
BOCTIIPUHUMATh W (OPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHM C YCIOBUSMU U LEISIMHU
001IeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHhMEHHBIX
TEeKCTaX, J1aBaTh MOSICHEHUS IO XOJy PpELICHUs 3aJadl, KOMMEHTHUPOBATh MOITYYEHHBIN
pe3ynbTarT;



" B X0/A€ OOCYXICHMS 33/aBaTh BOIPOCHI IO CYHIECTBY OOCYXTaeMOW TEMbI, MPOOIEMBI,
peliaeMoii 3ajaun, BHICKAa3bIBaTh MJI€U, HALIEJICHHbIE HA MMOMCK PEIICHHUS; COMOCTABISATh CBOU
CYXJIEHUS C CY)KICHUSAMH JAPYTHX YYaCTHUKOB JUAJIOTa, OOHAPYKHUBATH PA3JINYHE U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

" [PEACTABIATH pPE3YJAbTATHl PEIICHHUS 3aJauyd, OSKCIIEPHUMEHTA, HWCCICAOBAHUS, IPOCKTa,;
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS € YYETOM 3aJay [pe3eHTaluu |
0COOEHHOCTEN ayAUTOPHH.

Ymenua compyonuuecmea:

" [OHMMAaThb M HCIIOJIB30BAaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBHIYAIbHOH pabOTHl mpu
peleHnr y4eOHbIX MaTeMaTHUYeCKUX

" 337a4; IPUHUMATh LIeJIb COBMECTHOM IEATEIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacHpeneniarh BUAbl paboOT, JOTOBapUBATHCA, OOCYXAAaTh MpOIECC U Pe3yiabTaT
paboThI; 06001IaTh MHEHHUS HECKOJIBKUX JIFO/ICH;

" yYacTBOBaTh B TPYIIOBBIX ¢GopMax paboThl (0OCYXIAEHHUs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U Jp.); BBIIOJHSATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBHUA C
OpYTMMH YJIEHAMH KOMAaH[bI, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMN MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBHS.
Camoopzanusayus:

" CaMOCTOSITEIbHO COCTAaBJIATH IUIAH, alTOPUTM pPELIECHUs 3aJayl (WM €ro 4acTh), BHIOMpATh
Croco0 pemieHusi ¢ y4E€TOM HWMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ Y4ETOM HOBOM HHPOPMAITHIH.

CamoKorRmpob U IMOYUOHATLHBIIL UHMEITIEKN.

" BIAJCTh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpollecca W pe3ylibTaTa pelieHus
MaTeMaTH4YeCKOM 3aa4H;

" [peABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PELICHUH 3a/Jayd, BHOCUTHh
KOPPEKTHBBl B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

" OIICHWBaTh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH TIOCTABICHHONW IENH W YCIOBHSM,
OOBSICHATh MPUYMHBI JOCTHKEHHUS WM HEJOCTMIKEHUS IeNlM, HaXOOUTh OMIMOKY, JaBaTb
OLICHKY TPUOOPETEHHOMY OIIBITY.

IIPEIMETHBIE PE3VJILTATEI

7 KIIACC

Yuciia 1 BbIYHCICHUSA.

BoinonHsATh, coderas yCTHble M NHCbMEHHbIE NPHUEMBI, apuUPMETHUECKUE AEUCTBUS C
palMOHATIBHBIMHU YUCIIAMH.

HaxonuTte 3Ha4YeHMs] UYMCIOBBIX BBIPAKEHUN, MPUMEHATH pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[Tepexoauth OT OHOW (POPMBI 3aIUCH YUCEN K APYroi (mpeoOpa3oBbIBATh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbINOMHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCICHHM, OLIEHKY 3HAU€HUN YHCIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU NOKA3aTEISIMH.

[TpyMeHsTh MPU3HAKU JEIMMOCTH, Pa3JIOKEHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.

PemaTte mnpakTUKO-OPUEHTHPOBAHHBIE 3a/]aud, CBA3aHHBIE C OTHOLICHHEM BEJIHMYUH,
MPOMOPLUOHAIEHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX 00BEKTOB.



Auredpanyeckune BbIpPaKeHHs.

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IIPUMEHSTh €€ B IIporiecce
OCBOCHHS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe nmpeoOpa3oBaHus 1ENIOT0 BHIPAKEHUS B MHOTOWICH MPHUBEICHUEM MO00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH U MHOIOYJIEHa HAa MHOI'OYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBISTh Pa3I0KEHUE MHOTOUIEHOB HAa MHOYKUTENIM C IIOMOIIBIO BBIHECEHMsS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH CIaraéMbIX, IpUMEHEHHUs (HOpMyJ COKpaIEHHOIro
YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUs MHOIOWIEHOB JUIsl pEUIEHHs pa3iMyHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJTbHOM TPAKTHKU.

Hcnonb30BaTh CBOWCTBA CTENEHENW ¢ HATypalbHBIMM ITOKA3aTENIMU JJIs IPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHNs] M HEPABEHCTBA.

Pemate nuHEHBIE ypaBHEHUS C OJHOM IMEPEMEHHOM, NMPUMEHSA NpaBWiia MEPEXoja OT
UCXOJHOIO YypaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBige€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[Toxbuparb mpuMepHI ap YUCEN, SIBISIOMUXCS PEIICHHEM JIMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHS C ABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'paMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemath cucrembl ABYX JMHEMHBIX YPaBHEHMHM C JIByMS NE€PEMEHHBIMHU, B TOM YHCIE
rpagu4ecKy.

CocraBnsiTh M peuiarh JIMHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3aJlayM, WHTEPIPETHPOBaThH B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yibTar.

DOyHKUUH.

N300paxarb Ha KOOpAMHATHOM MpPsSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpIMHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKIui. CTpouts rpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOLIbIO (YHKIUH M3BECTHBIE 3aBUCUMOCTH MEXJY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaguyeckuil crocod MpencTaBleHUs U aHaTu3a MH()OpMAIUM, W3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPApUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJ1ACC

Yucjaa 1 BBIYUCIEHHUS.

Hcnonp30BaTh HaYaJIbHBIC TPEJCTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh IEHCTBUTENBHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpuMeHsTh TOHATHE apUPMETHUYECKOTO KBaJpaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBITIOIHATH MPEe0Opa30oBaHUs BEIPAKCHHH,
co/iepXalinuxX KBaJpaTHble KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJIbIX YHCEI C TMOMOIIBIO JECATUYHBIX Jpo0el u
crernener yucia 10.



Auredpanyeckune BbIpPaKeHHs.

[TpuMeHATh TMOHATHE CTENEHM C ILEJIbIM II0Ka3aTelIeM, BBINOJIHATh MPEoOpa3OBaHUS
BBIPAXEHU, COIEPIKALIUX CTEIIEHU C LIEIbIM II0KA3aTENIEM.

BBINonHATE TOXJIECTBEHHBIE MPeoOpa30BaHMs PALlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
NpaBuiI JEHCTBUN HAJL MHOTOYWICHAMH H alreOpandecKuMH JpoOsMu.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAXKEHUH I PELICHNS PA3JIMYHbIX 337a4 U3 MaTEMAaTHUKH,
CMEKHBIX IIPEAMETOB, U3 PEaIbHON ITPAKTUKH.

YpaBHeHusi U HepaBeHCTBA.

Pemare nmHelHbIe, KBaJpATHBIE YPABHEHUS M PAallMOHAIBHBIE YPABHEHHUs, CBOASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoauTh NpoOCTENINE UCCIENOBAHNs YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cUcTeMa YpaBHEHUI pelleHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauth OT cioBecHOUW (OPMYIMPOBKH 3amaud K e€ anreOpanyeckod MOJenu ¢
IIOMOLIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJYyYEHHBIN pPe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLICHKH, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUYecKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUHH.

[loHumath ¥  HCIONB30BaThb  (YHKUMOHAIbHbIE MOHATHS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMUYECKHE O003HAYEHUS), ONPENeNsATh 3HA4eHHWE (QYHKIHMHM 1O 3HAYCHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

. k
Crpouth rpaduKd 3JIEMEHTApPHBIX (YHKIUH BUIa: Y = S Y=XxS, y=xt, y= Vx,
Yy = |x|; onuceIBaTh CBOMCTBA YMCIOBOM (PYHKIHH 1O €€ rpaduky.

9 KJIACC

Yuciia ¥ BbIYHCICHUSA.

CpaBHUBATh U YIIOPSAIOUNBATH PallMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmMernueckue ASWCTBUS C pallMOHAIBHBIMM YMCIIAMH, COYETasi YCTHbIE U
MIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3Ha4eHUs CTENEHEH ¢ LEIbIMU MOKa3aTeIsIMU U KOPHEW, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrysiTh AEUCTBUTEIBHBIE YHNCIA, BBINOJHATH NPUKHUIAKY pE3YJbTaTa BBIYMCICHUH,
OILICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHHS H HEPABEHCTBA.

Pemlate nmHEHHBIE M KBaJpaTHbIE YPaBHEHUs, YpPaBHEHUS, CBOAAIIMECS K HHUM,
npocTeime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemate cucTemMbl IBYX JIMHEWHBIX YPABHEHUMN C JBYMs IEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEHHBIM.

Pemars TekcToBble 3adauu anredpandeckuM CrocoboM C TIOMOIIbIO COCTaBJICHHS
YPaBHEHUs U CUCTEMBI IBYX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

IIpoBONTH MpOCTEMNIINE UCCAEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nMHeliHBIE HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paXkaTh pelIeHHe
HEPaBEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemlate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOLIHE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIIOBOM NpPSMOI,
3aIIUCBHIBATh PELICHUE C ITIOMOILBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPY PELICHUH PA3JIMYHBIX 3a/1a4.



DyHKIUH.
Pacno3HaBaTh (yHKIMU M3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMAaTHYECKH PACIIONIOKEHUE Ha

o N k
KOOpDAMHATHOM  TulocKocTH  rpagukoB  Qynkmuii Buga: Yy =kx, y=kx+b,y= ot

y=ax?>+bx+c, y=x3 y=+/x, y=|x|, B 3aBHCHMOCTH OT 3HaueHHil K03(QPUIUEHTOB,
OTHCHIBATH CBOMCTBA (DYHKIIUI.

Crpouth n u300paXxaTb cCXeMaTHYECKU IpadUKyU KBAaJPaTUUHBIX (YHKIUH, ONUCBHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKaMm.

Pacno3HaBaTh  KBaJipaTHU4yHYyl (QYyHKUHMIO 1O  (GopMmysde, NPUBOAUTH IMPUMEPHI
KBaJPaTUYHBIX QYHKUIUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJI€10BATEIbHOCTH U IPOrPECCUH.

Pacno3naBate apuMeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUU IPH Pa3HBIX crocobax
3aJlaHuUs.

BBINONHATE BBIYUCIEHHUS C WCHOJIB30BaHHWEM (GOPMYN N-TO wWieHa apupMETHYECKOH M
reOMETPUYECKOM POrpeccuii, CyMMBbI NEPBBIX I1 YIICHOB.

N300paxarh 4ieHbl NOCIEI0BATENILHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Permate 3a1aun, CBA3aHHBIE C YUCIOBBIMH I1OCIIEA0BATEILHOCTIMH, B TOM YHCJIE 3a/1a4d U3
peabHOM >KM3HM (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTU).
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2 YpaBHEHUS U HEPABEHCTBA. Y paBHEHHUS C 14 https://m.edsoo0.ru/7f419d08
OJHOU MEPEMEHHOU
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