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1. HOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma kypca «IloaroroBka k OI'D mo marematuke» s oOydarommuxcs 9
KJIacca COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU JIOKYMEHTAMHU:



e @enepanbHbIl  TOCYIApCTBEHHBIH 00pa30BaTENbHBIA  CTaHIApTa OCHOBHOTO  OOILEro
o0Opa3oBaHus, YTBEP)KICHHbII npuKa3zoM MuHHCcTEpcTBa 00pa3oBaHust U Hayku Poccuiickoit
@eneparun ot 17.12.2010 Ne 1897, ¢ u3MeHEHUSMH U JOTIOJHEHUAMH OT 29 nekadps 2014 r.
N1644, ot 31 nexabps 2015 r. N1577;

e ®denepanbHbIil NIEpeyeHb YUEOHUKOB, PEKOMEHYEMbIX K HCIIOJIb30BAHUIO NPHU peanu3aluu
UMEIOLUX TOCYJapCTBEHHYIO aKKpEeIUTAlUI0 00pa30BaTelbHBIX IPOrpaMM HayaibHOIO
00111ero, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHUs, YTBEPKICHHOTO IMPHKA30M
MunuctepcrBa npocsenienus Poccuiickoit @eneparnum ot 28.12.2018 Ne 345;

e Pabouas mporpamma mo anrebpe: Anredpa, 9 wmacc/ Jopodees I'.B., Cysopora C.b.,
Bynumosuu E.A. u apyrue, AknmonepHoe obmiectBo «M3garenscTBo «IIpocBemnieHuey;

e PaGouas mporpamma o reomerpuu: ['eometpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®.,
Kanomuer C.b. u apyrue, Akimoneproe oo6mectBo «M3aarensctBo «IIpocserieHuey.

e AKTYAJIbHOCTH M NeJAaroruyeckasi nejecoo0pasHocTb NPorpaMmbl

[Tporpamma kypca «IloaroroBka k OI'D mo maremaTuke» MpenHa3HA4Ye€HA IS TTOBBIIICHUS
3¢ ($eKTUBHOCTH OArOTOBKU oOyyaronuxcs 9 kiiacca K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMEHY 10
MaTeMaTHKe 3a KypC OCHOBHOHM IIKOJBl W MpPEIyCMaTpUBAeT MX IMOJrOTOBKY K JalbHeHIIeMy
0o0yueHUI0 B CpeAHEW IIKOJIe»; HalpaBlieHa Ha BOCIOJHEHHE HEIOCTAIONIMX 3HAHWUN, OTPabOTKY
MPUEMOB pEILIEHHUS 3aJlaHUuil pa3jNYHbIX TUIIOB M YPOBHEW CII0O)KHOCTH BHE 3aBUCHUMOCTU OT
GhopMYyTHUPOBKH, a TaKke OTpPadOTKy THUIOBBIX 3amaHuii OI'D mo MareMaTuke Ha TECTOBOM
Marepuare.

[IporpaMmma Kypca MO3BOJUT CHCTEMAaTU3UPOBATh W YIIyOWTh 3HAHUS YydYallUXCs IO
pa3IMyYHBIM pa3fesiaM Kypca MaTeMaTHKH OCHOBHOM IIKOJbI (apudmeruke, anreOpe, CTaTUCTHKE,
TEOPUU BEPOSTHOCTEN U TEOMETPUN).

esab u 3a0a4n MporpamMmbl

eab kypca:
CUCTeMaTH3allusl 3HAHUKH U CHOCOOOB JEATEIbHOCTH YYalIUXCs 10 MaTeMaTHKe 3a KypC OCHOBHOM
IIKOJIbI, MOATOTOBKAa oOywaromuxcsa 9 Kiacca K OCHOBHOMY TOCYAapCTBEHHOMY 53K3aMEHY I10
MaTeMaTHKe.
3anayu kypca:
® 3aKpENUTh OCHOBHBIE TEOPETUYECKHE TOHATHS U ONPENEICHUS [0 OCHOBHBIM
M3y4aeMbIM pa3JenaMm;
e 0TpaboTaTh OCHOBHBIE TUIBI 3a4a4y u3ydaeMbix TUNoB KUM OI'D «Anrebpa» u
«['eomeTpus» U UX AITOPUTM PELICHUS;
e (opmupoBaTh y 0Oy4arOMIMXCs LEIOCTHOTO IMPEICTaBICHUS O TeME, €€ 3HAYCHUS B
pazzene MaTeMaTUKH, MEXIPEIMETHBIE CBS3H C IPYTUMU TEMAMU;
® CIOCOOCTBOBATh MHTEIUIEKTYyaIbHOMY Pa3BUTHUIO yUYalIuXcs, OPMUPOBAHUIO Ka4eCTB
MBIILJICHHUS, XapaKTEePHBIX JUII MaTEeMaTHYEeCKON JeATeIbHOCTH U HEOOXOAMMBIX
yUeHUKY A7 yenenrHou caaun OI'D, mist o01ieit connanbHOW OpUEHTAIINH;
® AaKIICHTUPOBATh BHHMAaHHME YYaIIMXCSd HA €AUHBIX TpeOOBaHUSAX K TMpaBUIIaM
odopMIIeHHs Pa3IUYHBIX BUJOB 3aJaHHM, BKIIOYAEMbIX B HUTOTOBYIO aTTECTAIHIO 3a
KypC OCHOBHOM IIKOJIBI;
® CIOCOOCTBOBATh CO3/IAHUIO YCIOBUIH OCMBICIEHHOCTH Y4YEHHS, BKIIOYCHHS] B HETO
oOydarolerocss Ha YypOBHE HE TOJbKO WHTENIEKTYallbHOM, HO JUYHOCTHOW W
COIMANILHOM aKTUBHOCTH C PUMEHEHHEM T€X WU HHBIX METO/I0B OOyUEHHUSI.

Cpoku peaan3anuy NporpamMmsl



Ha npoxoxaenue nqanHoro kypca oroautcs 34 yaca u3 pacuera 1 yac B HEemIo.

HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA NMIPOIrpaMMbI Kypca

Jluunocmuble pesyibmamaol.

OTBETCTBEHHOE OTHOIICHUE K YIEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALIUK K O0Y4YEHUIO U IO3HAHHIO;

OCO3HAHHBII BBIOOP U MOCTPOCHHME JAAJbHEHIIEH WHAWBUYaIbHON TpPAaEKTOPUU
oOpa3oBanusi Ha 0a3e OPHEHTHUPOBKM B MHUpE Tpodeccuii u mpodecCHOHATHHBIX
MPEANOYTEHUH, C Y4€TOM YCTOWYMBBIX IIO3HABATEIbHBIX HMHTEPECOB, a TAKXKE Ha
OCHOBE (POPMUPOBAHMSI YBAXKUTEILHOTO OTHOLIEHUS K TPYY;

(opMUpOBaHHE LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKY;

OCBOEHHUE COLIMAJIbHBIX HOPM, ITPaBHJI IOBEIECHUS, pojeil 1 (opM COLMANBHON KU3HU;
(hopMHpoBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B OOIIEHUH U COTPYJHUYECTBE;
(¢bopMHpoBaHHE CHOCOOHOCTH K HSMOLMOHAIBHOMY BOCHPUSTHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHUH.

Memanpeomemnule pe3yibmamel 00yueHuUs
Pecynamuenvie YY/[

OTIPEJICNIATh COOCTBEHHBIC MPOOJIEMBl M MPHYMHBI UX BO3HUKHOBEHUS TPU padoTe C
MaTeMaTHIeCKUMH 00bEKTaAMH;

dhopmynupoBaTh COOCTBEHHBIC BEPCHHM WIIM TMPUMEHSATH YK€ HM3BECTHBIC (POPMBI H
METO/IbI peIIeHHs] MaTeMaTH4YecKOi MpoOsieMbl, (GOPMYIHPOBaTh MPEANOIOKEHUS U
CTPOUTH THUIOTE3bl OTHOCHUTEIBHO PAaCCMATPUBAEMOT0 OOBEKTa W MPEABOCXHILATH
pe3ynbTaThl CBOCH y4eOHO-TTO3HABATEIPHOU e TEIHLHOCTH;

OTIPENeNATh IMyTH JOCTHIKEHHS IeJied U B3BELIMBATh BO3MOXKHOCTH DPa3pelICHHs
OTIpEeJIeNIEHHBIX y4eOHO-II03HABATENbHBIX 337a4 B COOTBETCTBUH C ONPEACICHHBIMU
KPUTEPUSIMHU U 33]la4aMu;

BBICTpaWBaTh COOCTBEHHOE OOpa30BaTENbHOE MOIIPOCTPAHCTBO VIS DPa3pelIeHUs
OTIpEJIeIEHHOT0 Kpyra 3ajiad, ONpeesiaTh U HaXOJAUTh YCIOBUS Ul peaiu3auuu uaen
Y TIJIAaHOB (CaMOOOyYeHHE);

CaMOCTOSITENILHO BHIOMPATh Cpeliu MPEATIOKEHHBIX pecypcoB Hanbosee 3 pekTuBHbIC
Y 3HaYUMBbIE TIpU paboTe ¢ ompeeIeHHON MaTeMaTHYeCKOM MOIETIBbIO;

YMETb COCTaBIATh IUIAH pa3pelieHds OMpPEIEJICHHOTO Kpyra 3ajaad, HCIONb3ys
pa3IUYHBIE CXEeMbI, pEeCcypchl TOCTPOCHHUS JAuMarpaMM, MEHTalbHBIX  Kapr,
MO3BOJISIFOIIMX MPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAIN3 33/1a4H;

yMeTh IJIaHUPOBATh CBOW 00pa30BaTENbHBINH MapHIpyT, KOPPEKTUPOBATh U BHOCHUTH
oTpe/ieieHHbIe U3MEHEHHs, KAYeCTBEHHO BIIMSAIONIME Ha KOHEYHBIN MPOIYKT y4eOHO-
MO3HABATEbHOU AEITETbHOCTH;

YMEHHE KaueCTBEHHO COOTHOCUTH CBOU JCHCTBHUS C MPEIBKYIIIAEMbIM UTOTOM Y4eOHO-
MO3HABATEIHHON JEATEIHLHOCTH MOCPEACTBOM KOHTPOJS U TUIAHUPOBAHHS Y4eOHOTO
mpoiecca B COOTBETCTBHHM C W3MEHSIONIMMHUCS CHUTYallUSIMH UM TMPUMEHSIEMBIMU
cpeacTBamMu, u (opMaMu OpPraHU3alMKd COTPYAHHYECTBA, a TAK)Ke MHIUBUIYATbHOU
paboThI Ha ypOKe;

YyMEHHE  OTOMpaTh  COOTBETCTBYIOIIME  CpPEACTBA  peaM3alli  PelICHUS
MaTeMaTHYeCKUX 3ajad, MOoJO0MpaTh WHCTPYMEHTHI HJIs OLEHUBAaHUS CBOEH
TPAEKTOPUU B pabOTe C MATEMAaTUIECKUMU MOHSATHUSIMHI ¥ MOACTISIMU;



Ho3naeamenvnvie YY/[

YMEHHME OIpPEAEIATh OCHOBOIIOJIAralollee IOHATUE U IPOU3BOJAUTH  JIOTUKO-
CTPYKTYPHBIM aHaIU3, ONPENEIATh OCHOBHBIE IPU3HAKU M CBOMCTBA C ITOMOILBIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

YMEHHME HPOBOJUTH KiIACCU(UKALMI0O OOBEKTOB HA OCHOBE KPUTEPUEB, BBIIECISTH
OCHOBHO€ Ha (1)OHC BTOPOCTCIICHHBIX JaHHBIX;

YMEHHE TMPOBOJUTH JIOTHYECKOE pacCy)KICHHE B HalpaBICHUH OT OOMIHMX
3aKOHOMEPHOCTEH N3y4aeMOM 3a1a4M JI0 YACTHBIX PACCMOTPEHUI;

YMEHHUE CTPOUTH JIOTUYECKHE PACCYKIEHUS HAa OCHOBE CHCTEMHBIX CPaBHEHMM
OCHOBHBIX KOMIIOHEHTOB H3y4aeMOr0 MAaTeMaTHYeCKOro pasjiena WIN MOJECIH,
MOHATHUA WM KJIACCOB, BBIACIAA ONPCACICHHBIC CYHNICCTBCHHBIC IIPHU3HAKW HIIN
KpUTEpUH;

YMCHHC BBIABJIATD, CTPOUTDH 3aKOHOMCPHOCTD, CBA3HOCTB, JIOTUYHOCTbH
COOTBETCTBYIOILIMX LIEMIOYEK pacCyKJeHUH Mpu paboTe C MaTreMaTHUYEeCKUMHU
3alayaMM, YMETb MOJPOOHO M CXATO TMPEACTaBIATh JETATU3ALUI0 OCHOBHBIX
KOMIIOHCHTOB IIPpU OOKAa3aTCJIbCTBE HOHSTHA W COOTHOIIIEHWH HAa MaTeMaTHYECKOM
SI3BIKE;

YMCHHUEC OPraHU30BBIBATH IMOHMCK W BBIABIIATH INPHUYHMHBI BO3HUKAIOMIHUX ITPOLECCOB,
SBJIEHUHN, HanOoJiee BeposATHbIE (DAKTOPHI, MO KOTOPHIM MaTeMaTHYeCKUE MOJETH U
00BEKTBI BEAYT cebs 1o OMMPCACIICHHBIM JIOTHYCCKUM 3aKOHaM, YMCTb IIPUBOJUTH
IIPUYMHHO-CJICICTBEHHBIHM aHAJIN3 NOHATHUM, CYXKIEHUI U MaTEMAaTHYECKUX 3aKOHOB;
YMEHHUE CTPOUTh MATEeMaTHYECKyI0 MOJENb IpU 3aJaHHOM YCIOBHMHM, OO0Jafarouiei
ONpENIENEHHbIMU  XapaKTepUCTUKaMU OOBEKTa MpPHU HAIMYMM  OIpPEeSICHHBIX
KOMIIOHEHTOB ()OPMUPYIOIIET0Cs MPEAN0IaracMoro MOHATHsI WIH SBJICHUS;

YMEHUE  IEpEeBOJUTh  TEKCTOBYK)  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOILYIO
MaTeMaTU4YeCKON 3a7aud Ha s3bIK I'paMuecKoro OTOOpaKEHUs - COCTaBJICHUS
MaTeMaTU4YeCKON MOJENH, COXPaHSIONIEHl OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH;
yYMEHUE 3aJaBaTh IUIaH PEIIEHUs] MaTEeMaTHUYECKOH 3a7auu, pealu30BbIBATh AJITOPUTM
JNEUCTBUI Kak IOLIAroBOM HMHCTPYKLMM Ul pa3pelieHus yd4eOHO-I03HaBaTeIbHOMN
3aJauuy;

YMEHHUE CTPOUTH JI0Ka3aTeIbCTBO METOIOM OT IIPOTUBHOIO;

yMeHue paboTaTh C NpoOJIEMHOM cHUTyalMel, OCYIIECTBIATh 00pa3oBaTeIbHbIHI
Ipolecc MOCPEACTBOM ITOMCKA METOJIOB M CIIOCOOOB pa3pelIeHus 3a1a4u, ONpeaesaTh
I'PaHUIIBI CBOET0 00pa30BaTEIbHOIO POCTPAHCTBA;

YMETh OpHEHTHpPOBATbCA B TEKCTE, BBIABIATH TIJIABHOE YCIOBUE 3aJaud MU
yCTaHaBJIMBaTh COOTHOILIEHUE PACCMATPUBAEMBIX O0OBEKTOB;

YMEHHUE TMEepPEeBOJUTh, HWHTEPIPETUPOBATH TEKCT B MHBIE (OPMBI IPECTABICHUS
nH(pOpMAIIUU: CXEMBI, IUarpaMMbl, TpaduecKoe MpeCTaBICHNE JaHHbIX;

Kommynuxamuenwvie YY/[

YMCHHC pa6OTaTB B KOMaHJIE, (bOpMPIpOBaHI/Ie HAaBBIKOB COTPYAHUYCCTBA U yqe6H0r0
B3aHMO/ICHCTBUS B YCIOBUAX KOMaHJIHOH UI'PbI UJIA HHOM (bOpMBI B3aI/IMO):[€I>'ICTBPI${;
YMCHHC PACHPCACIIATL POJIKM U 3a/la4 B paMKaxX 3aHATHUA, (bOpMI/Ipyﬂ TakKKC HaBBbIKH
OpPraHrU3aTOPCKOTO XapaKTepa,

YMCHHC OLICHUBATL IMPABUJIBHOCTH COOCTBEHHBIX ﬂeﬁCTBHﬁ, a TaKKC OCATCIBbHOCTU
APYTrUuxX yHaCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3aJla4 KOMMYHUKaIUH, q)OpMyJ'II/IpOBaTB U OTCTauBaTh B3TJIAOBI,
APpTYMCHTUPOBATLA0OBO/bI, BBIBOJbI, a TaKXKC BBIJIBUT'AaTh KOHTaprymcHThI,



HEOOXO/JMMBIE JUISI BBISBJICHHUSA CUTYallMM YycCIexXxa B pEIICHUH TOW WIM HHOU
MaTeMaTUYEeCKOM 3ada4Hu;

YMEHHUE TI0JIb30BAThCS MATEMAaTUYECKMMHM TEPMHUHAMHU JJIsl peIleHus ydeOHo-
[I03HABATENIbHBIX 33/a4, & TAKKE CTPOUTH COOTBETCTBYIOIIME PEUEBBIE BbICKA3bIBAHUS
Ha MaTEeMaTHUYECKOM SI3bIKE /ISl BBICTpaUBaHUs MATEMaTUYECKOW MOIENH;

YMETb CTPOUTH MAaT€MaTU4YECKHME MOJEJIU C IOMOUIbI0 COOTBETCTBYIOILLEIO
MIPOrPaMMHOTO 00eCTIeueHus], CEPBICOB CBOOOIHOTO OT/AAJICHHOTO JIOCTYIIA;

YMETh TPAaMOTHO M YETKO, coriiacHO mpaBmiam odpopmiienuss KMM-a OI'D 3anocuth
MIOJIy4Y€HHBIE PE3YJIbTAThl - OTBETHI.

lIpeomemnvie pezyromamei:

(hopMHpOBaHHE HABHIKOB TIOMCKA MAaTEMaTHYECKOTO METOJa, aTOPUTMa W TIOHMCKa
pereHus 3a1auu B CTpykType 3anad OI'D;

(dhopMHpOBaHKE HaBBIKA PEIICHUS OMPECICHHBIX THIIOB 3a7ad B CTPYKType 3ajaad
OoI'o;

yMeHue paboTaTh € TaOJIMIIaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMHU; YMETh
MPeoOpPa30BhIBATh 3HAKK M CHMBOJIBI B JIOKA3aTEIbCTBAX M IPUMEHSEMBIX METOJIaX
JUTSL pEIICHUs 00pa30BaTEIBHBIX 33]1aY;

YMEHHE TIPUBOJUTH B CHCTEMY, COIOCTABJIATh, 0000mMATh W aHAIM3HPOBATH
MH()OPMAIMOHHBIE KOMIIOHEHTHI MAaTeMAaTHYECKOT0 XapakTepa M YMETh NMPUMEHSTH
3aKOHBI ¥ MPaBUJIa JUIS PEIICHNS KOHKPETHBIX 3a/1a4;

YMEHHE BBIJENATH TNIABHYIO M U30BITOUHYIO MHPOPMAIUIO, TPOU3BOAUTH CMBICIIOBOE
cKaThe MaTeMaTH4ecKuX (PakToB, COBOKYITHOCTH METOJIOB U CIIOCOOOB pELICHUS;
YMETb MPEACTaBIATh B CJIOBECHON (OpME, UCHOJIB3YS CXEMBI U Pa3InyHble TaOIHIIbI,
rpaduky M AuMarpaMMbl, KapThl TMOHSATHM M KJIAacTepbl, OCHOBHbBIE HIEH M IUIaH
pELIEeHHs TON UM UHOW MaTeMaTU4YeCKOM 3a/1auu.

TpeOoBaHus K YPOBHIO NOATOTOBKH Y4alIUXCS

HartypaabHbie unciia. [poou. PannonanbHble yucsia
Buinycknux nayuumes:

MMOHUMATh 0COOEHHOCTH ,I[CCHTI/I‘IHOI;'I CHUCTEMBbI CUHHUCIICHU,

ONICpUpOBaTh NOHATUAMU, CBA3AHHBIMU C ACIIMMOCTBIO HATYPAJIIbHBIX YUCCII;
BbIpaKaTb YHCJIda B 3KBHBAJICHTHBLIX (1)OpMaX, BBI6I/Ipa${ HaunoOoee NoAXOAAIYHO B
3aBUCHUMOCTH OT KOHerTHOI‘/'I CUTyaluu;

CpaBHHBATBL U YIIOPAAOYUBATH PAlITUOHAJIBHBIC YUCIIA,

BBIIIOJIHATHL  BBIYUCIICHHUA C PpalUOHAJIbHBIMHU YHCJIIaMH, COUYCTasd YCTHBIC U
IIMCbMCHHBIC HpI/IéMBI BBIQHCHGHHﬁ, IMPUMCHCHHUEC KAJIBKYJIATOPA,

HCIIOJIb30BATh TIOHATUA U YMCHUA, CBA3AHHBIC C MNPONOPHHUOHAIBHOCTHIO BCJIMYHMH,
ONponCeHTaMH, B XOJAC PCHICHUA MATCMATUUYCCKUX 3ajad M 3adad H3 CMCIKHBIX
IpeaAMETOB, BBIIIOJIHATH HECJIOKHBIC ITIPAKTUYCCKUC paC‘léTLI.

JleicTBUTEIbHBIE YHCJIA
Bbll’lVCKHMK HAy4umcAH.

HCIIOJIb30BATh HAYAJIbHBIC MMPCACTABJICHUA O MHOKCCTBC JIENCTBUTEIIBHBIX YHUCCII,
ONICpUPOBATH NOHATUEM KBAJIPATHOTO KOPHS, IPUMCHATH €0 B BBIYUCIICHUAX.

Auredpanyeckme BbIPaKeHH
Buinycknuxnayuumcs:

OTIEPHPOBATH TOHATHIAMH «TOXKJIECTBO», «TOKJIECTBEHHOE MpeoOpazoBaHUe», pelaTh
3aauu, coAepikaire OyKBeHHbIE TaHHbIE; paboTaTh ¢ popMyIamu;



® BBHINOJHATH TNPEOOpPA30BaHMSI BBIPAKECHUH, COJEPKAIIUX CTETMEHW C LEJIBIMH
IIOKA3aTeNsIMU U KBAIpaTHbIE KOPHHY,

®  BBINOJIHATH TOXKJECTBEHHbIE MPeoOpa3oBaHusl pAallMOHAIBHBIX BBIPA)KEHUN HAa OCHOBE
MPaBUJI ICHCTBHUIA HaJl MHOTOWICHAMH U aIreOpandecKuMH JpoOsMu;

®  BBIIOJIHATH PA3JIOKECHUE MHOTOYJICHOB HA MHOKUTEIIN.

YpaBHeHust
Buinycknux nayuumes:
e pelarb OCHOBHBIE BU/bl PAMOHAIBHBIX YPABHEHUHN C OJHON IEPEMEHHOM, CUCTEMBI

JBYX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU;

¢ [IOHUMATb YPAaBHCHHUC KaK Ba)I(HefIHIYIO MAaTeMaTU4YCCKYI0 MOJC/Ib IJid OIMMCaHUsA U
HU3YyUCHUA pa3HOO6p33HI)IX PCATBbHBIX CI/ITyaIH/If/'I, peumiatb TCKCTOBBIC 3aJa4dyun
anreOpandeckuM METOJIOM;

¢ [IPUMCHATH rpa(bnqecm/le MNpeaACTaBJICHUA JJIA HUCCIICO0BAHUA ypaBHCHI/II\/JI,
HCCIIEA0BAHUS U PEIICHUs CUCTEM YPABHEHUM C ByMs IEPEMEHHBIMU.

HepaBencrBa
Buinycknux nayuumcs:
® [IOHUMATb U NPUMCHATHL TCPMHUHOJIOTUIO WU CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHUCM

HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;
e pelmare JIMHEWHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOW M WX CHCTEMBI; pPEIaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOM Ha rpaduueckue npeacTaBIeHuUs.

OcHoBHbIEe MOHATHS. Unca0BbIe PYHKINH
Buinycknux nayuumes:
e T[OHMMaTh M HCIOJIB30BATh (PYHKIMOHAIbHbIE TMOHATHS M S3bIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAYCHHS ),

® CTpoWTh TpaduKH SIEMEHTAPHBIX (YHKIWH; WMCCIENOBAaTh CBOWMCTBA YHCIIOBBIX
(yHKIIMI Ha OCHOBE M3YYCHHS TTOBEJACHUS UX TPadUKOB;

® TIOHMMAaTh (YHKIUIO KaK BAKHEHIIYID MAaTEeMAaTHUYECKYH MOJCIb Uil OTHCAHHS
MPOIIECCOB M SIBJICHUH OKPY)KAIOUIET0 MUPA, IPUMEHSATh (DYHKIIMOHATBHBIA SI3BIK JUISI
OTIMCAHMSI U UCCIICIOBAHUS 3aBUCUMOCTEH MEXTy GU3NICCKUMHU BEITMYHMHAMH.

OnucarejbHas CTATHCTHKA
Buinyckuux Hayuumces:
® JCIOJIb30BaTh MPOCTEHUIINE CIOCOOBI TMPEJCTABICHUS M aHalM3a CTAaTHCTHYECKHUX

JAHHBIX.
Cay4aiinble COOBITHSI M BEPOSITHOCTH
BbInyCKHUKHAYYHUTCH

® HAXOJUTHOTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTb CIIy4alHOT'O COOBITHSL.
KomOunaTopuka
Bbll’lVCKHMK HAy4dumcA.

e pemiaTb KOMOMHATOPHBIE 3a/1a4M HA HAXOXKJICHUE YnCiia 00BEKTOB WIIM KOMOMHALIUH.

Harasanas reomerpus
Bbll’lVCKHMK Hayuumci.
® DaCIIO3HABAaTh HA YEPTEXKaAX, PUCYHKAX, MOJENSAX U B OKPYXKAIOIIEM MHUPE IUIOCKUE U

NMPOCTPaHCTBCHHBIC TCOMETPUICCKUC q)Hl"ypBI;

® pacrmo3HaBaTh pPa3BEPTKH Kyda, MPSIMOYTOJILHOTO Napaulelenueaa, MpaBHIbHOM
MUPaMHIbI, HWIMHIPA U KOHYCA;

® CTPOUTBH Pa3BEPTKU KyOa M MPSIMOYTOJILHOTO Mapajieenunea;

®  OIpEIeNTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHBIE pa3Mepbl CaMoi
¢burypsl 1 Ha060pOT;



BBIUUCIATH 00BbEM MPSAMOYTOJILHOTO MapajliesIenure/a.

I'eomerpuueckue purypsi
Buinycknux nayuumcs:

MOJIb30BAThCA SI3BIKOM T€OMETPHUHU JUIS ONMHMCAHUS MPEIMETOB OKPYXKAIOIIEro MHUpa M
UX B3aMMHOTO PacIIOJIOKEHHS,;

pacro3HaBaTh M U300pakaTh HAa YEPTEKAX M PUCYHKAX T€OMETpUIECKre (QUTYPHI 1 X
KOH(UTypanuu;

HAXOJUTh 3HAYCHUS JUINH JIMHEHHBIX 2JIEMEHTOB (DUTYp M X OTHOLIEHHUS, TPATYCHYIO
Mepy yrioB oT 0° no 180°, npumenss onpeaeneHusi, CBOMCTBA U NpU3HaKu GUryp u
UX DJIEMEHTOB, OTHOIIECHUS (GUryp (paBEHCTBO, MOJO0ME, CHUMMETPHH, IOBOPOT,
MapajuieTbHbIN TIEPEHOC);

OTEPHpPOBATh C HAYaJbHBIMH  TOHSTHUSAMH TPUTOHOMETPHH W  BBIOJHSATH
dIIEMEHTapHBIE ONepaIiy HaJ QYHKIUSIMH YIIIOB;

pemaTh 3agadd Ha JOKa3aTeiIbCTBO, OMHPASCh HAa W3Y4EHHBIE CBOWCTBA GUTYp H
OTHOIIECHUH MEXy HUIMH U TIPUMEHSISI U3y4eHHbBIE METOJIbI TOKA3aTEIbCTB;

pemaTh HECIOXHBIE 3aJadydl Ha TIOCTPOCHWE, TNPUMEHSS OCHOBHBIC aJITOPHUTMEI
MTOCTPOEHHSI C TIOMOIIBIO IIUPKYJISI M JTMHEHKH;

pelarh npocTeinme MIaHUMETPUUECKUe 3a/1a4l B IPOCTPAHCTBE.

I/I3Mepelme reOMETPpUYECCKUX BEJITHYHH
Buinyckuux nayuumes.:

Koopaunartsi

MCII0JIb30BaTh CBOMCTBA M3MEPEHUS JJIUH, TUIOIIA/IeH U YIJI0B IPU pEelIeHUH 3a/1a4 Ha
HaxX0XJCHUE MJIUHBl OTpe3Ka, JUIMHBI OKPY)KHOCTH, JUIMHBI IYTH OKpPYKHOCTH,
rpagyCHOM MEpHI yIJa;

BBIYHCIIATh IUJIOUIAAM TPEYrOJbHUKOB, MPSIMOYTOJIBHUKOB, IapajljieIorpaMMoOB,
Tparnenui, KpyroB U CEKTOPOB;

BBIYHCIISATH AJTUHY OKPYKHOCTH, IJTUHY JYT'H OKPY>KHOCTH;

BBIYHCIIATh JUIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYp W UX YIIIbI, UCHOJIB3YS (POPMYIIBI
JUIMHBI OKPYXHOCTH U JJTUHBI TYT'H OKPY>KHOCTH, (GOPMYJIBI TUIOIIAAeH GUryp;
pelaTh 3a1a4 Ha 10Ka3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT JUIMHBI OKPY>KHOCTH U
JUIMHBI IyTU OKPY>KHOCTH, GopMyI 1uiomaaeit puryp;

peliaTh npakTU4eckue 3a7ayuu, CBA3aHHbIE C HAX0XKICHUEM T€OMETPUYECKUX BETMYHH
(McmonB3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA).

Bbll’lVCKHl/lK HAy4umcAi.

BbIYUCIEITE UIMHY OTPE3Ka IO KOOpAWHATAM €ro KOHIOB; BbIYUCIIATH KOOPAWHATHL
CCPCANHBI OTPC3Ka,
HCIIOJIb30BATh KOOpI[I/IHaTHHﬁ MCTO IJIsI U3YYCHU L CBOICTB MpsAMBIX U OKPY)I(HOCTCP’I.

DopMbI OPraHu3auum

B nporecce u3yueHuss Marepuana UCIoJIb3yIOTCA KaK TPaAULMOHHbIE (JOPMBI OOYUeHUs, TaK
U camMooOpa3oBaHUE, CAMOPA3BUTHE YYAlUXCS IOCPEICTBOM CaMOCTOSATENbHOW paboThl ¢

MH(OPMALIMOHHBIM U METOAMYECKUM MaTEPHUATIOM.

3aHATHS BKJIIOYAIOT B Cce0sl TEOPETUYECKYI0 W MPAKTHYECKYI0 YacTH, B 3aBUCUMOCTU OT
renecoodpasznoctu. OcHOBHBIE (OPMBI MPOBEACHUS 3aHATHI: Oecela, AUCKYCCHS, KOHCYIbTAIWs,
MPaKTUYECKOe 3aHsTHe, 3ammTa mpoekTa. Ocoboe 3HaYeHHE OTBOJUTCS CAMOCTOSITENIBHON padoTe
yUYaluXxcs, NPy KOTOPOW YYUTENb Ha Pa3HBIX dTalax M3y4deHHUs TEMbI BBICTYINAET B Pa3HBIX POJIAX,

4ETKO KOHTPOJIMPYS M HANIPABIISSA pabOTy ydaIuxcs.



[Iporpamma mpearnoaraeT CIeayoIyo CUCTEMY MTOATOTOBKH o0ydaromuxcs Kk OI'D:
I. ToaAroToBUTENBLHBINA 3TAIl — BKIIIOYAET B ceOs:

® TIOBTOPEHHUE paHee U3yYeHHOTO MaTepuaa, He0OX0JMMOTo JUIs yeremHoi caaun OI'D;

e (opMupOBaHHE HEKOTOPOTO KOMILJIEKCA YMEHHWH, HaBBIKOB M CIIOCOOOB JAEATENBHOCTH,
HEOOXOIMMBIX Ha HA4YaJbHOM 3Tale, YTOObI MPUCTYIUTh K PEIICHUIO TOM MM MHOW 3a1adu
coaepxanus OI'D;

® DACCMOTPEHHE OCHOBHBIX METOJOB W TPUEMOB, NPUMEHEHHE KOTOPBIX TIOMOXET IIPH
pelIeHNH psijia HECTAaHIAPTHBIX U UCCIIE0BATENILCKUX 3a/1a4;

e U3y4YeHHE BHENPOrPaMMHOro MaTepuana, Heooxonumoro i pemenus 3agad OI'D mo
reOMETPUH;

® HAKOIUICHWE 3HAaHWK B Tporecce (OPMHUPOBAHUS HWHIUBUAYATHHOTO CIIPAaBOYHHKA
y4amerocs.

Aneebpa:

®  BOCIIOJIHCHHUE MYCTOT BEIYMCIUTEIIBHON KYIbTYPHI yUaIIHXCS;
e 0TpabOTKa OCHOBHBIX YMEHUH W HABBIKOB, HEOOXOJWMBIX YYAIIMMCS JIJIS BBITIOJTHEHUS
VIpaXHESHUH ¥ 3a/1a9, CBSI3aHHBIX C MMPeoOpa30oBaHUSIMH BBIPAKECHUI;
e raccu(pUKaUs TECTOBBIX 3a/1a4 110 TEMaM M METOJIaM UX PEIICHUS;
e (opmMupoBaHWE WHAMBHIYAJHLHOTO CIIPABOYHUKA YYAIIErocs IO OCHOBHBIM pa3jieinaM
anreOpsl ¥ Ha4YaJI aHaJIn3a.
T'eomempus:

® BBIJICJICHUE OCHOBHBIX THUIAXEW YCIOBUUA TEOMETpUYECKHX 3amad cojepxkanus OI'D wu
MPUEMOB PAOOTHI C KaXKIBIM THIIOM;

® BBIJCICHUE JUIsl YJaIIMXCS OCHOBHBIX TPEOOBaHMI K IMOCTPOCHUIO YEpPTEka MO YCIOBHIO
F€OMETPUYECKOM 3a7aud, C YYETOM CHElU(UKH pa3aenoB: pPacCMOTPEHHE OCHOBHBIX
METO/IOB, IPUMEHEHHE KOTOPBIX HEOOXOUMO TPH pelIeHuH reoMeTpuueckux 3aaad EI'D;

® T[IOMCK U BBIJCJICHUE OIOPHBIX 3aJad MO IUIAHUMETPUM U CTEPEOMETPUHU JBYX BHJIOB:
BCIIOMOTaTEIbHBIX 33J]a4-TEOPEM U 3a/1a4-METOJIOB;

e (¢dopMHUpOBaHHE WHIAMBUIYATLHOTO CIPABOYHMUKA YYaIerocss IO OCHOBHBIM paszjienam
F€OMETPHUH.

I1. IlpakTH4yecKuii 3Tan — BKIFOYAET B ceOs:

¢ 0TpabOTKYy HABBIKOB PEIICHHUS SJIEMEHTAPHBIX 33/1a4;

® pElLIEHHUE 33/1a4 N0 OTAEJIbHBIM TEMaM U pa3jienam;

e 0TpabOTKy HAaBBHIKOB IMPHUMEHEHMSI OTAEIBHBIX METOJOB M MPUEMOB TNpPHU pEIICHUU 3a/ad
Pa3IMYHBIX YPOBHEU CII0KHOCTH;

e OIpeleleHHe TeMbI Pa3/ielioB anreOpbl U TE€OMETPUM M METOJAa PEIICHUS, MTPUMEHHUMBIX K
paccMaTpuBaeMon 3a1aue;

e pelieHHe 3aJa4 KaK OTAENBHO 10 YPOBHSM, TaK M pacCMOTpeHHE HaboOpoB 3ajad,
BKJTIOUAIONTUX B ce0sl B JIFOOOM MOPSAKE 33a4U pa3TUIHBIX YPOBHEH CIIOKHOCTH;

e 0OMEH OmbITa yYalIuxcs 1Mo MPUMEHEHUIO0 METOJIOB U MPUEMOB IMpH petieHnu 3aaa4d EI'D mo
MAaTEMaTHUKE;

e (opmMupoBaHUE HABBIKOB HAXOXICHHS YYAITUMUCS PA3JUYHBIX CIIOCOOOB PEIICHUS TeX WIH
WHBIX 33]]a4, COBMECTHO C JIPYTUMHU YYAIIUMUCS TPYIIIBI, UX PACCMOTPEHHE U B3aUMOOOMEH.

III. InarHocTuYeCcKMi 3TAl BKIIOYACT:



e KoHTpoJab usmepurenssmuCratl'pan, coctaBieHHbIMU Ha ocHOBeKMIMOB, ncnob3yeMbIx Ipu
caage OI'D mo MaTeMaTHKE;

® TEMAaTUYECKUN KOHTPOJIb;

® [POBEACHUE HUTOTOBBIX OOOOLIAIOIMX 3aHATUHA IO OTIACIHBHBIM pa3jieiaM anreOpbl |
rE€OMETPHH;

® pacCMOTpPEHHE C Y4YalllUMUCA psiia HUCCIIENOBATEIbCKUX 3a/lad JUIsl BBIABICHUS Yy HUX
COCOOHOCTEH MPUMEHEHHsI TMOJYYCHHBIX 3HAHMW Ha TMPAKTHKE W TP  PEIICHUH
HECTaH/IAapPTHBIX 3a/1a4.

2. COAEP)KAHUE KYPCA

«IIpakTUKO-OpHeHTHPOBaHHBbIE 3a1aHusD» OTpadoTka 3a71a4u Ne 1-5 KUM OI'D

TabnmuuHoe u rpaduveckoe MpeACTaBICHUE IAHHBIX, IUIAH M CXeMa, M3BJICUCHHE HYKHOU
uHbopmanmu. 3MeHUMBOCT, TpUM U3MepeHWsXx. Pemaromme mpaBuiaa. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeJMUYMHAX. Berumcnenus u npeoOpa3zoBaHHMe BenWuuH. lMccienoBanue mpocTeHImmx
MaTeMaTHYECKUX MOJIEIECH.

3ajaun Ha MOHMMaHHE TeKCTa U BbluucieHus («Yuactok», «KBaptupay, «Jluctel Gymaruy,
«Ileup s Ganm», «Tapuder», «llunae», «Ilman mectHOCTH», «30HTY», «Termma», «Teppacb,
«OCAI'Op»).

«BbluncieHus u npeodpazoBanusi». Orpadotka 3amad Ne 6 KM OI'D

/Jleiicmeus ¢ HamypanbHbIMU YUCTIAMU

CnoxxeHne W BBIYMTAHHWE, KOMIIOHEHTHI CJIOXKEHHMSI U BBIYUTAHUS, CBSI3b MEXIY HHUMHU,
HAX0XJEHUE CYMMbl M Pa3HOCTH, U3MEHEHHE CyMMbl U PAa3HOCTH IpPU H3MEHEHHH KOMIIOHEHTOB
CIIOEHHS ¥ BBIYMTAHUS.

YMHOXEHHE U JeJeHHe, KOMIIOHEHThl YMHOKEHHUS M JeNIeHUs, CBA3b MEXKIy HUMH,
YMHO’KEHHUE U CJIOKEHUE B CTOJIOUK, JIEJICHUE YTOJIKOM, ITPOBEpPKA pe3yabTaTa ¢ MOMOILBIO MPUKUIKU
1 00paTHOTO JAEWUCTBHUS.

Yucnosvle sviparcenusn

UucnoBoe BhIpaKEHUE U €T0 3HAYCHUE, MOPSJIOK BBITMIOTHEHUS JCHCTBUIA.

/Ipoou. Oovikno6enHbIE OpOOU

Honsi, yacTk, 1poOHOe yKcio, 1poob. IpobHoe uncio kak pe3ynsraT aeieHus. [IpaBuibHble U
HeTpaBWIbHBIE APOOH, CMEIIaHHAasK IPoOb (CMEIIaHHOE YHCIIO).

3anuch HATypaldbHOTO 4YMCIa B BHUJE OpOOHM C 3aJaHHBIM 3HaMeHaTeleM, IMpeoOpazoBaHuE
CMEIIIaHHOM JIpoOU B HEMPABUIIBHYIO AP0Ob U HA00OPOT.

[IpuBenenue apobeii k 0O1eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnoxeHre M BBIYUTaHHE OOBIKHOBEHHBIX IpOOeil. YMHOXKEHHE H JIeeHne OOBIKHOBEHHBIX
IpoOeii.

Apudmernueckue AEUCTBHS CO CMEIIAHHBIMH JIPOOSIMH.

Apudmernueckue AUCTBHS ¢ IPOOHBIMU YHCTIAMH.

CriocoObl parioHaIH3aIuK BHIYUCICHUH U UX PUMEHEHHUE MPH BBIMOJTHEHUHU ACHCTBUN.

Jlecamuunwvie opoou

[IpeoOpazoBanue AeCAITUYHBIX IpoOeil B 0ObIKHOBeHHBbIC. CpaBHEHHE JECITUYHBIX IPOOEH.
CrnoxeHre W BbIUMTaHUE AECATUYHBIX ApobOer. OKpyrieHue NeCSITHUHBIX ApoOeil. YMHOXKEHHE U
JeneHue JecaTHUHbIX npoOeil. [IpeoOpazoBanue OOBIKHOBEHHBIX ApOOEl B JECATUYHBIC IPOOH.
KoHneunsle 1 OeCKOHEUHBIE NECATUIHBIE TIPOOH.

Yucna. PauyuonanvHble Uucia



MHoXecTBO paluOHaNbHBIX uHced. CpaBHEHHWE palMOHANBHBIX 4Hcen. JledicTBus ¢
panuoHaabHbIMU yKciaamu. [IpeacraBieHne pauoHaabHOTO YUCiia AECATUYHON JpOObIo.

/Jlpoono-payuonanshuie gvipasrceHus

[IpeoOpazoBanrie APOOHO-TMHEHHBIX BBIPAKCHUN: CIIO)KCHHWE, YMHOXCHHE, JICJICHHUE.
AnreOpandeckas npoOb. Coxpamenue anreOpandeckux apooOei. IlpuBeneHue anreOpanmyecKux
npobeii k obmeMy 3HamMeHaTelnto. JIecTBus ¢ anreOpandecKuMH IPOOSMU: CIOKCHHE, BRIYUTAHUE,
YMHO’KEHUE, JIeJICHUE, BO3BEJICHUE B CTEIICHb.

«/lelicTBUTeIbHBIE YHCaAa». OTpadboTka 3agau Ne 7 KUM OI'D

Payuonanvuvie uucna

N3obpaxenue uncen Ha 4uciIoBOM (koopauHaTtHOM) mpsmol. CpaBHeHue yucen. Momyinb
YUCJia, TEOMETpUYEeCKass WHTEpIpeTanus Moayias uucia. JeWcTBHS C TOJIOKUTEIBHBIMH U
OTPUIIATEILHBIMU YK CIIaMH. MHOXKECTBO IIEJIBIX YUCET.

Koopounama mouku

OcHOBHBIE IOHATHS, KOOPJUHATHBIN JIyd, PaCCTOSIHUE MEX Ty TOukamu. KoopuHaThl TOUKH.

Hppayuonanvnvie uucna

[TonsiTHE MppanMOHAILHOTO YKcia. Paco3HaBaHue UPPALIMOHAIBHBIX YHCET.

MHOK€ECTBO AEHCTBUTEIBHBIX YUCE.

«[IpeoOpa3zoBanue ajnredpanvyeckux Bpipaxenuin». Otpadbotka 3amay Ne 8§ KM OI'D

Hppayuonanvnvie uucna

[Tonsitue wupparmonanbHOTO 4YMcia. Pacno3HaBaHue HppanMOHaNbHBIX uHcen. [Ipumepsl
JoKa3aTenbcTB B airedpe. JleMcTBUSL ¢ UWppalMOHaIbHBIMU UYHUCIAMU: YMHOXKEHUE, JAeNICHUE,
BO3BE/ICHUE B CTETICHb.

MHO0XeCcTBO IeHCTBUTEILHEIX YHCE.

«YpaBHeHHs U HepaBeHCTBa». OTpaboTka 3agad Ne 9 KUM OI'D

Pagencmea

Yucnosoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PAaBEHCTBO € MEpEMEHHOM.

Ypasnenusn

IlonsTe ypaBHEHHs M KOpHS ypaBHeHMs. lIpencraBiieHne 0 paBHOCHIIBHOCTH YPABHEHMM.
O06nacte onpeneneHus ypaBHeHus (0071acTh JOMYCTUMbIX 3HAYEHUI IePEeMEHHOM ).

Jluneiinoe ypagnenue u e2o KOpHu

Pemenue nuneiHbIx ypaBHeHUN. JInHeliHOe ypaBHeHue ¢ napameTpoM. KoianuecTtBo KopHER
JINHEMHOTO ypaBHEHMU. PellieHne TMHENHbIX YPAaBHEHUN C TapaMETPOM.

Keaopammnoe ypagnenue u eco kopnu

KBanpatsuslie ypaBHeHus. HemoisiHble kBaapaTHble ypaBHEHMs. [JMCKPUMHMHAHT KBaJIpaTHOIO
ypaBHeHusa. Popmyna KopHeH KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas
Teopeme Buera. PemieHue kBajpaTHBIX ypaBHEHUIl: HCMOJIb30BaHHE (HOPMYIBI AT HAXOXKACHUS
KOpHEeH, rpaduyeckuil MeToJ pelleHHs, paszIokKeHHe Ha MHOXKUTENIH, MNoJ00p KOpHel ¢
UCI0JIb30BaHNEM Teopembl Buera. KonndecTBo KOpHEN KBaJApaTHOTO YpaBHEHUS B 3aBUCHUMOCTH OT
€ro JWCKpUMHUHaHTa. bukBanpaTHble ypaBHEHUSA. YpPaBHEHMsS, CBOJMMBIE K JIMHEHHBIM H
KBaJpaTHbIM. KBagpaTHbIE ypaBHEHUS C TaPAMETPOM.

/poono-payuonansvhnvie ypaguenus

Pemenne mnpoctedmmx JIpoOHO-IMHEHHBIX ypaBHEHUH. PemeHue IpoOHO-paliMOHAIBHBIX
YPaBHEHUH.

Mertoapl pelleHus ypaBHEHUH: METOJbl PaBHOCHUIIBHBIX IMPEeoOpa3oBaHUN, METOJl 3aMEHBI
nepeMeHHoH, rpadudeckuii Mmeroa. Mcnonb3oBanue cBOMCTB (yHKUUI MPU PELIEHUN YPaBHEHUH.



Tpocreiimue uppaOHAIbHbIC ypaBHEHNs BUa + f (x) =a, \/ f(x)= \/ g(x).
YpaBHeHus BUa xn =@ .YpaBHEHHUS B LEIbIX YUCIIAX.

«BeposiTHOCTB co0bITHI» OTpadoTka 3amay Ne 10 KUM OI'D

Cnyuaitnvie coovimusn

CnyuvaiiHble OIBITBI (IKCIEPUMEHTBI), AJIEMEHTApHbIE CllydyallHble COOBITHUSA (HMCXOMbI).
BepositHocTn  aneMeHTapHbIX  coObITUH.  CoObITMS B CIOy4aliHBIX — JKCIIEpUMEHTax MU
OJIarONMPUATCTBYIONINE 3JIEMEHTAPHBIC COOBITHS. BeposTHOCTH CilydalHBIX COOBITHIA. ONBITHI C
PaBHOBO3MOXKHBIMHM  3JIEMEHTapHbIMM cOoObITUsIMU. Kitaccuueckue BEpOATHOCTHBIE OIBITHI €
HCI0JIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpapukm». Otpadbortka 3amau Ne 11, 22 KIIM OI'D

Dynkyuu

Honamue pynkuyuu

JlexapToBbI KOOPJMHATHI Ha MIOCKOCTH. POPMUPOBAHUE MTPEAICTABICHUI O METANIPEAMETHOM
MOHATHH «KOOPAUHATH. CriocoObl 3aaHusl PYHKUMNA: aHATUTUYECKUH, rpapuueckuii, TaOIMYHBII.
I'paduk dynkuuu. Ilpumepsl GyHKIMM, MONyd4aeMbIX B IPOLECCE HCCIEIOBAHUS PA3TUYHBIX
peayIbHBIX MPOLECCOB U pelIeHus 3a7au. 3HaueHne pyHKuuu B Touke. CBoiicTBa (yHKIMI: 007IaCTh
oTnpezeneHus, MHO>KECTBO 3HA4YeHHH, HYJIH, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
yemHocmb/HeyemHocmy, TPOMEXKYTKH BO3pAacTaHUS U yObIBaHUS, HaumOoJblllee U HaUMEHbIIIee
3HaueHwus. MccnenoBanue GpyHkium mo ee rpaduky.

Jluneninasa gpynkyus

CaoiicTBa u rpaduk dUHEHHOW (QyHKIMH. YTIIOBOM KO3(dduImeHT npsmoi. Pacnonoxenue
rpaduka JTUHEHHON (YHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOro K03 (HUIIMEHTa U CBOOOTHOTO WICHA.
Haxoxnenue koshpuimeHToB TuHEHHON PYHKIIMK 10 3aJJaHHBIM YCIOBHSIM: MPOXO0XKACHUE MPIMOM
yepe3 JIB€ TOUKH C 3aJaHHBIMH KOOpJMHATaMHU, IPOXOKJIEHUE NPSMON Yepe3 NaHHYI0 TOUKY M
NapajyieIbHON JTAHHOW MPSMO.

Keaopamuunas pynkyusn

CpoiictBa u rpaduk kBagpatuuHord GyHkuum (mapadosa). Iloctpoenme rpaduka
KBaIpaTUYHOMN (PYHKLIHHU MO0 TOYKAM

Oopamnasa nponopuuoOHAILHOCMb

k
CBoiicTBa (DyHKIUH y = K y = —. I'unepbomna.
X X

Cmenennaa pynkyus c nokazamenem 3
CgoiictBa. KyOuueckas napabona.
Qynkyuu y =[x, y=3/x, y=|x|-Ux cpolictea u rpapuku. Crenennas ¢yHkuus c

MoKa3aTeJsieM CTerneHu Ooublie 3.
[Ipeobpa3oBanue  rpagukoB  (yHKUMIA:  mapajuledbHBII  MEpPEeHOC,  CUMMETpHS,
pacTshkeHHe/cxKaTue, CHMMETPHS.

«ITocsenoBarenbHOCTH M porpeccum» OtpadoTka 3amad Ne 12 KUM OI'D
Ilocneoosamenvrnocmu u npozpeccuu
Yucnosas nocienoBareapbHOCTb. [IpuMepsl YMCIIOBBIX MOCHIEA0BaTeNbHOCTEN. beckoHeuHble
MOCIeI0BaTeIbHOCTH. ApuMeTryecKast Mporpeccust U ee cBoiicTa. ['eomerpuueckasi Mporpeccus.
@opmyna oOmero uwieHa W CyMMbl N TEPBBIX WIEHOB apU(PMETHUECKOM M T'eOMETpUYECKOiM
[Iporpeccun



«YucsoBble 1 OyKBeHHbIE BbIpaxkeHUsi». OTpadoTtka 3amad Ne 13 KUM OI'D

Yucnoevie u OyK6eHHbIE BLIPAICEHUA

BeipaxxeHue c nepemeHHOW. 3HadeHHe BbIpakeHHUs. [lofcTaHOBKAa BBIpaKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

Crenenp C HaTypajbHbIM IIOKa3aTeleM M ee cBoiictBa. IIpeoOpazoBaHus BbIpaKEHUH,
COJIEpIKAIIUX CTEIIEHH C HaTypaJbHbIM IIOKA3aTEIIEM.

OpHouwieH, MHOTOUJIEH. JIeHCTBUS ¢ OIHOUJIEHAMHU U MHOTOWIEHaMU (CJI0’KEHUE, BBIUUTAHUE,
yMHOKeHue). DopMylibl COKPALLIEHHOTO YMHOKEHUS: pa3HOCTb KBaJpaToB, KBajapaT CYMMBbl U
pa3HocTu. Pa3noxeHne MHOTOWIEHa Ha MHOJKHTENN: BBIHECEHHE OOIIEro MHOXXHTENS 3a CKOOKH,
IPYNIHUPOBKA, TNpUMEHEHHEe (OPMYJT COKpAIIEHHOIO YMHOXXeHusa. KBajpaTHbIM TpexdJeH,
pa3I0KEeHUE KBaIPATHOTO TPEXWICHA HA MHOKHUTEIH.

«IIpakTuyeckue pacuyersl no gopmyaam» Otpadotka 3aaa4y Ne 14 KUM OI'D

Boipaxxenune c mnepemeHHOW. 3HaueHue BbIpakeHHUs. [locTaHOBKAa BBIpaKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie eviparcenusn

Crenenb C HaTypaJlbHbIM IIOKa3aTeleM M ee cBoicTBa. I[IpeoOpa3oBaHus BbIpaKeHUM,
COJIEpKAIIUX CTEIEHH C HaTypaJIbHBIM NOKA3aTEIIEM.

OpHounieH, MHOTOUJIeH. JIefCTBUS ¢ OJIHOYJIEHAMH U MHOTOUYJIEHAMH (CJI0KEeHHE, BHIYMTAHUE,
yMHOKeHue). PopMysibl COKPAIIEHHOTO YMHOKEHUSI.

«Cucrembl HepaBeHCTB». OTpabdoTka 3agad Ne 15 KMIM OI'D

Cucmempul nepagencme

CucteMbl HEPABEHCTB C OJHOW TNEPEMEHHOW. PemeHwe cucteM HEpPaBEeHCTB C OJHOM
TIEPEMEHHON: JTMHEHHBIX, K6adpamHulx. VI300paskeHne perieHus CUCTEMbl HEPABEHCTB HA YHCIIOBOU
MPsIMOiA. 3aMKCh PELIEHUs! CHCTEMbI HEPABEHCTB.

«I"eomerpuyeckue Gpurypsol. Yriab». OrpadoTtka 3agad Ne 16 KM OI'D

Benuuunwi

Bennuuna yria. I'pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOTO TPEyrojbHUKa. BHemrHuil yron tpeyronpHuka. Cymma yrios
TpPEeYroJbHUKa

«I'eomerpuueckue ¢purypsl. Jaunbn. OtpadoTka 3agay Ne 17 KM OI'D

Duzypol 6 ceomempuu u 6 OKpyHcarouyem mupe

I'eomerpuueckas ¢urypa. BHyTrpeHHsis, BHemHsis obnactu (urypsl, rpanuna. Jlunuu u
obnactu Ha TIOCKOCTH. Boimyknas u HeBbimykias ¢purypsl. [Inockas u Hemnockas gurypsl. [Tonstue
BeNUYUHBL. J{nuHa. MI3Mepenue junHbl. EAMHULIBI M3MEPEHUS] ITTUHBI

Broigenenue cBoiicTB 00bekTOB. DopMmupoBaHHE MPEACTABIECHUN O MeTanpeAMETHOM
noHATHH «purypay. Touka, OTpe3ok, mpsmasi, Iyd, TIOMaHas, TIOCKOCTb, YToJl, OUCCEKTpuca yria u
€€ CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBast cummeTpusi reomeTpuueckux ¢uryp. LleHTpanbHas CUMMETpUS TEOMETPHUUECKUX

dburyp.

«ILmomans MHOTOyrobHuKa». OtpadoTtka 3amad Ne 18 KM OI'D
H3zmepenusn u eviuucnenusn



[Tnomagu. @opmynsl IUIOLIAANM TPEYroJibHMKA, NapajulejJorpaMma U €ro 4acTHBIX BHJIOB,
Tpanenuu, ¢popmyna I'epona, hopmyna IIOMIAIN BBITYKIOTO YETHIPEXYTrOJIbHHUKA, (POPMYIIbI [UTUHBI
OKPY>KHOCTH M IIOLIAAN Kpyra.

«MA3mepenus u BbruncaeHus». Orpadotka 3agad Ne 19 KM OI'D.

H3mepenus u eviuucnenun

[Tnomamu. @opMynsl IUIOMIAAN TPEYroJbHUKA, MapajieiorpaMMa M €ro YacTHBIX BHJIOB,
Tparenuu, (GopMysa IUIOMAANA BBIMYKIOrO YeTHIPEXYTOJbHHUKA, (OPMYJBI JIHHBI OKPYKHOCTH H
wiomaay kpyra. Ilnomans mpaBuiIbHOIO MHOTOYT'OJIBHUKA.

Teopema IIudaropa. TpuroHomeTpruecKkue COOTHOUICHUS B MPSMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuieckue GyHKIIUH yria.

«Teopernueckue acnektbl». OTpadoTtka 3anad Ne 20 KM OI'D.
Teoperndeckne acrieKThl, TEOPEMBI, aKCHOMBI, OTIPEeTICHHs, (DOPMYITBI, IEMMBI.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, MTHTEPHET-PECYPCBbI

—_—

. Komnerorep, HoyTOyKku, HHTEpaKTUBHAsI TOCKA.

™

Tpenunr Angexc - OI'D http://ege.yandex.ru/mathematics-gia/, MOIyIH CIENHUATU3UPOBAHHBIX
YPOKOB TIO anrebpe;
. TecTel U TpEHUHIW Ha uztest.ru;

~ W

. OTKpBITHIN OaHK 3a7aHU# IO MaTeMatuke http://mathgia.ru/or/gial2/Main.html
I'eneparop BapuanToB OI'3-2021 u OI'3-2021 http://alexlarin.net/

Caiitpl 1 noaroroBku k OI'D mo Mmaremaruke
http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcus
http://alexlarin.net - pa3TuYHBIC MaTEPUAIIBI JJIS TTIOTOTOBKH
http://www.egetrener.ru - BUACOYPOKH
http://www.mathege.ru - OTKpBITBII OaHK 3alaHU
http://live.mephist.ru/?mid=1255348015#comments - OTKpBITBIN OaHK
http://reshuege.ru/
http://matematika.egepedia.ru

e

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://www.diary.ru/~eek - MaremaTnyeckoe cooOILIeCTBO.

Buaeo-ypoku no mareMatruke
http://egefun.ru/test-po-matematike

http://www.webmath.ru/

http://www.shevkin.ru/?action=Page&ID=752
http://www.youtube.com/user/wanttoknowru kaHai ¢ pa30opamu Bcex 3aJaHUN
http://www.pm298.ru/ cripaBOYHUK MaTeMaTHYECKUX (HOPMYIT

http://www.uztest.ru/abstracts/?idabstract=18 kBagpaTuuHas GyHKIUSA: TPUMEPBI U 3a1a4H
http://www.bymath.net/ anemeHTapHasi MaTeMaTHKa

http://dvoika.net/ nekun

http://www.slideboom.com/people/Isvirina npe3eHTauu no TeMam

http://www.ph4s.ru/book ab mat zad.html xauru
http://uniquation.ru/ru/ ¢popmysl




http://www.mathnet.spb.ru/texts.htm Meroauueckue MaTepraibl.
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2. KAJJEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE

Ne IL1anoBbIC Croppexrn
HaumenoBanue pa3aesa u Tema CPOKH pOBaH;P:’Ie
n/n Y4eOHOro 3aHATHS npox;[):c)len I[p::)g?))l()leﬂ
us
1 [Tpuemsr 6icTporo cyera 6e3 kambKyisitopa (Ne6 KM OI'D)
2 «Yyactox» (Ne 1-5 KM OI'D)
3 Hpo6u u crenenn(Ne6 KM OI'D)
4 «KBaprtupa» (Ne 1-5 KM OI'9)
5 Uucna, koopannatHas npsaMas(Ne7 KM OI'9)
6 TpenupoBounas padora Crarl'pag Nel
7 Ksanparusie kopau u creneHn(Ne8 KM OI'3)
8 Pacuérsl o popmymnam(Nel2 KM OI'9)
9 «Jluctel 6ymarmy», «Ileus ans 6ann» (Ne 1-5 KM OI'9)
10 | YpaBuenus (Ne9 KM OI'D)
11 VYpasuenus. Cucremsl ypaBHeHU(Ne20KMIM OI'9)
12 HepasenctBa (Nel3 KM OI'D). «Tapudw» (Ne 1-5 KUM
oro)
13 TpenupoBounasi padora Crarl'pag Ne2
14 HepasenctBa. Cucremsl HepaBeHCTB (Ne20 KM OI'D).
15 I'paduku pyakamii (Nell KM OI'D)
16 | Teopus BepostHocTel u ctatucTuka (Nel0 KM OI'D)
17 durypsel Ha KJIETYATOU Oymaru. ITmomans
MHoroyrojibHuKa(Nel8 KM OI'D)
18 «IInan mectHOCTHY, «[HHHBY (Ne 1-5 KM OI'D)
19 Oxpyx’HOCTb, KpyT U uX 31eMeHThl (Nel6 KM OI'D)
20 TpenupoBounasi padora Crarl'pag Ne3
21 Tpeyronbauku (Nel5, 23 KM OI'D)
22 | «3ouTY, «Temmuma» (Ne 1-5 KM OI'D)
23 Yersipexyronpuuku (Nel7, 23 KM OI'9)
24 | «Teppacely, «OCAT'O» (Ne 1-5 KM OI'D)
25 3agaun Ha nporpeccun (Nel4 KM OI'D)
26 | AHanu3 reomerpuyeckux BbIcKasbiBaHui (Nel9 KM OI'D)
27 TpenupoBounas padora Crarl'pax Ned
)% Pemenune TekcTOBOM 3a7auM Ha JBIKEHME IO CYyIIE, IO BOJE,
o okpyxxHoctu (Ne 21KHMM OI'9)
29 Pemenne TeKCTOBOM 3agauyM  Ha COBMECTHYIO paboTy,
oTHOcuTenbHOe BIkeHue (Ne 21 KM OI'D)
30 | Pemenue TekcToBO# 3aaun Ha npoueHTsl (Ne21 KM OI'D)




31 [Toctpoenue rpaduka cnoxxuon ¢pynkiuu (Ne22 KM OI'D)
32 | Iloctpoenue rpaduka ciaoxHoil Gyakmun (Ne22 KUM OI'D)
33 | TpenupoBounasi padora Crarl'pag NeS
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