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IMosicuuTeILHASA 3aNIMCKA

Pabouass mporpamma «IlomroroBka k OI'D mo maremaTuke» sl oOydaromuxcs 9 kimacca
COCTaBJICHA B COOTBETCTBUM C HOPMATUBHO-TIPABOBBIMU JIOKYMEHTAMM:
®denepanbHbiii 3ak0H OT 29 nekabps 2012 roga Ne 273-®3  «O6 obOpazoBanun B Poccuiickoii
Denepauuny;
denepanbHbI TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIN CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUS,
YTBEPKACHHBIA IpuKa3oM MuHucrepctBa oOpa3oBaHusi W Hayku Poccuiickoit ®enepanuu ot
17.12.2010 Ne 1897, ¢ usmeHeHussMU U gonojHeHUssMH OT 29 nekabpst 2014 r. N1644, ot 31 nexabps
2015 r. N1577;
®DenepalibHbI NepeueHb Y4eOHUKOB, PEKOMEHIYEMbIX K UCTIOJIB30BaHUIO TIPU peaTn3alui UMEIOIINX
TOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTEIIBHBIX MPOTrPaMM HAYAIBHOTO OOIIET0, OCHOBHOTO
o0miero, cpeaHero odmiero o0pa3zoBaHusi, YTBEPKICHHOTO MpUKa3oM MHUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 28.12.2018 Ne 345;
PaGouue nporpammsl mo marematuke: 5-11 knaccel/ (A.I'.Mep3ainsk, B.b.Ilononckuii, M.C.Sxup u
np.). — M.: Berrana-I'pad, 2017.

Heasn kypca:
CUCTeMAaTH3alus 3HAHUM U CHOCOOOB JEATEIBHOCTH YYalllUXCs MO MaTeMaTUKe 3a Kypc OCHOBHOM
IIKOJIBI, TOJATOTOBKAa oOyuarommxcs 9 Kiacca K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY I10
MaTeMaTHKe.
3agaum kypca:
e 3aKpenuTh OCHOBHBIE TEOPETUYECKHE TMOHATHS M OINPEACNIEHUs 10 OCHOBHBIM
M3Yy4aeMbIM pa3jieliaM;
e OrtpaboTaTh OCHOBHBIE THUNBI 3a7au u3ydaemblx TunoB KM OI'D «Anrebpa» u
«"eomeTpus» U UX aITOPUTM PELICHHUS;
e ®dopmMupoBarh y 00y4aroIMXcsl LIEJIOCTHOTO NPEJICTABIECHUS O TEME, €€ 3HAYeHUs B
paszziesie MaTEMaTUKH, MEXIPEIMETHBIE CBSI3U C APYTUMU TEMaMU;
e Cnoco6cTBOBaTh MHTEIIEKTYaIbHOMY PA3BUTHIO yyaliuxcs, (GOpMUPOBAaHUIO KayecTB
MBILUIEHUSI, XapaKTEepPHBIX [UIsI MaTeMaTHYeCKOW JAESITeIbHOCTH M HEO0OXOJIMMBIX
YUeHUKY A ycrnemHou caaun OI'D, mist o01ieit connaibHOW OpUEHTAIINH;
e AKIEHTHpPOBaTh BHHUMaHWE Yy4YalUXcd Ha eIUHBIX TpeOOBaHHUAX K MpaBUiIaM
oQopMIIEHHS pa3IMYHBbIX BUJOB 3a/laHUM, BKIIOYAEMbIX B UTOTOBYIO aTTECTAllMIO 3a
KypC OCHOBHOHM ILIKOJIBI.
e CnocoOcTBOBaTh CO3JIAaHUIO YCJIOBUH OCMBICIIEHHOCTH YUY€HHsI, BKJIIOUYEHHUS B HETO
o0yyaromerocs Ha ypoBHE HE TOJIbKO MHTEJUIEKTYaTbHOM, HO IMYHOCTHOM U COITUATHLHOM
AKTUBHOCTH C IPUMEHEHUEM TeX WJIM MHBIX METOJI0B O0yUEeHHS.

ITporpamma kypca «IloaroroBka k OI'D mo matemaruke» npeaHa3HAuy€HA JUIsl TMOBBIIICHUS
3¢ (HEeKTUBHOCTH MOATOTOBKH o0ydaromuxcs 9 kiacca K OCHOBHOMY T'OCY/IapCTBEHHOMY SK3aMEHY 10
MaTeMaTHKe 3a KypC OCHOBHOM ILIKOJIBI U MIPelyCMaTpUBaeT UX MOATOTOBKY K JAajbHeHIIeMy 00yueHUI0
B CpeJIHEH 1IKOJIe»; HalpaBJieH Ha BOCIIOJHEHUE HEJOCTAIONINX 3HAHUM, OTPaOOTKY MPHUEMOB PELICHHS
3aJJaHUH Pa3JIMYHbIX THIOB U YPOBHEH CIIO)KHOCTH BHE 3aBHCHUMOCTH OT (DOPMYJIMPOBKH, a TaKkKe
oTpaboTKy TUMOBBIX 3afganuii OI'D mno Mmaremaruke Ha TECTOBOM MarepHualie; IO3BOJIUT
CHCTEMaTU3HpOBAaTh M YIIYOUTHh 3HAHUS YYalIUXCS MO Pa3IUYHBIM pas3ieiaM Kypca MaTeMaTHKU
OCHOBHOI! 1IKOJIBI (apudMeTHKe, anredpe, CTaTUCTUKE, TEOPUN BEPOSATHOCTENW U T€OMETPUN).



[Mlporpamma Kypca coctaBieHa Ha oOcHOBe OO0s3aTeBHOTO MHHHMyMa COJICPIKAHHS

00pa30BaTeNbHBIX MPOTPAMM IO MaTEeMaTHKE W TPEOOBAaHUN K YPOBHIO MOJTOTOBKU BBITYCKHHUKOB
OCHOBHOM MIKOJIBI, ¢ yaeToM Crnerudukaruu KUM mist nposenenus OI'D o MmaTeMaTHKe U
Komudukaropa mnposepsiembix TpeboBanuii K pesynbratam ocBoeHuss OOII OOO wu »nemMeHTOB
coaepxkanus s npoBeaenus OI'D nmo marematuke, noarorosieHHbIx GUIIN.

B coorBerctBun ¢ yueOubpM mianoM MBOY «l'umuaszus» wa 2021-2022 yueOHbIi roj Ha

U3ydYeHUE Kypca OTBeeHO 34 yaca u3 yacTi yueOHoro miana (1 yac B Heaero).

ILnanupyeMsble pe3yibTaThbl 0CBOCHHS NPOrPAMMBI Kypca

Jluunocmuvie pe3yibmamol:

OTBETCTBEHHOE OTHOLIEHHE K YUYEHHMIO, FOTOBHOCTb M CIHOCOOHOCTh K CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBALUU K OOYYECHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYaIbHON TPaeKTOPUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe mnpodeccuii u NPO(PECCHOHANBHBIX MPEANOYTCHUH, C YYETOM YCTOHYMBBIX
[I03HABATENIbHBIX HHTEPECOB, A TAK)KE HA OCHOBE (DOPMUPOBAHMS YBAXKUTEILHOTO OTHOLLICHUS K
TpyAay.

@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOU MPAKTHKU.
OcBoeHme connanbHBIX HOPM, IPABUII MTOBEICHUS, POJICH U OPM COLMATBHOM KU3HH.

Pa3BuTHEe MOpaJIbHOrO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHHM MOPAJIbHBIX MpoOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMHpPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEJICHHU S, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHUSI K HPAaBCTBEHHBIM IMOCTYIIKAM.
dopMHUpOBaHWE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTRBE.
dopMupoBaHuEe CIIOCOOHOCTH K 3MOIMOHAIBLHOMY BOCTIPUSTHIO MAaT€MaTHUUYECKHUX OOBEKTOB,
3a/1a4, peleHnu, pacCyKAeHUH

Memanpeomemusbie pe3yrbmamsi 00y4eHUs.

Pezynamuenvie YY/[

® omnpenensaTh COOCTBEHHBIC MPOOJEMbl W MPUYUHBI WX BO3HHMKHOBEHHUS NpH paboTe ¢
MaTEeMaTUYECCKUMHU 00BEKTaMU;

e (QopmynupoBaTh COOCTBEHHBIC BEPCHM WJIM TPHUMEHATH YK€ W3BECTHBIC (HOPMBI H
METOJIbl PEIICHUs MaTeMaTH4eCKOW MpoOsieMbl, (pOpMyIHUpOBaTH MPEANOIOKEHUS WU
CTPOUTH THUIOTE3bl OTHOCUTEIHHO PACCMATPUBAEMOTr0 OOBEKTAa M TMPEIBOCXHINATH
pe3yNbTaThl CBOEH y4eOHO-TI03HABATEIHHOM eI TeNbHOCTH;

® ONpenensaTh MyTH JOCTHKEHUs LEeJed W B3BEUIMBATh  BO3MOXXHOCTU pa3pelieHUus
OTIPENIETICHHBIX Y4eOHO-TI03HABATEIbHBIX 3a7a4 B COOTBETCTBHHU C OIPEIEICHHBIMHU
KPUTEPUSIMHU U 33/1a4aMU;

® BBICTpauBaTh COOCTBEHHOE O00pa3oBaTeIbHOE MOJIMPOCTPAHCTBO MJSl pa3perieHHs
OTIPENIETICHHOTO KpyTa 3a/1a4, OMPEesATh U HaAXOAUTh YCIOBUS ISl peau3aliu UaeH u
M1aHOB (camooOyueHue);

® CaMOCTOSTEIbHO BBHIOMPATh CPeH MPEI0KEHHBIX pecypcoB Hanbomee Y PeKTUBHBIE U
3HaUMMBIE MIPH pabOTe C OMPEIETICHHON MaTeMaTHYECKON MOJIETBIO;

® YMEThb COCTABJISATh IIJIaH pa3pelieHusi OMpPEAEIEHHOIO0 Kpyra 3ajad, HWCIOib3ys
pa3IMYHBIE CXEMBI, PECYPCHI IOCTPOCHHUSI JHArPaMM, MEHTAJIbHBIX KapT, MO3BOJISIOIINX
MIPOU3BECTHU JIOTUKO - CTPYKTYPHBIN aHANN3 3a7a4H;

e yMeTh IUIAHUPOBATh CBOM 00pa3oBaTENbHBIA MapHIPyT, KOPPEKTHPOBaTh U BHOCHTH
OTIpeNieTICHHbIC W3MEHEHHUs, KaUeCTBEHHO BJIHUSIONMINE HA KOHEYHBIM MPOMYKT y4eOHO-
IMO3HABATEIILHON JICITCIHbHOCTH,

® yMEHHE Ka4eCTBEHHO COOTHOCHTH CBOM JICHCTBHUS C MPEABKYIIAEMbIM UTOTOM Y4eOHO-
MO3HABATEJIBHON JEATETLHOCTH TOCPEICTBOM KOHTPOJISI M TUIAHUPOBAHUS YYEOHOTO
mpoliecca B COOTBETCTBUU C M3MEHSIIOUIUMUCA CHUTYalUUSIMH U T[PUMEHSEMbIMU
cpeactBamMu U (opMaMu OpraHU3aIllud COTPYAHUYECTBA, a TAKKE WHIWBHUIYATHHOU
paboThI HA YPOKE;



yMEHHE 0TOMpPaTh COOTBETCTBYIOIINE CPEACTBA PEATU3AlUN PEIICHUS MaTEeMaTHIECKIX
3a1a4, MOA0MpaTh MHCTPYMEHTHI Ji1 OLICHWBAHUS CBOEM TpaeKTOpuH B padoTe ¢
MaTEMaTUYECKUMH MOHITHSIMU U MOJIEIISIMU;

Iloznaeamenvuvie YY/[

YMEHHE OIIpeJIeIITh OCHOBOIIOJIArafoIee MOHATHE U IPOU3BOAUTH JIOTUKO-CTPYKTYPHBIH
aHaJIn3, onpecACIiATb OCHOBHBIC IMPU3HAKH U CBOMCTBA C MMOMOIIBIO COOTBCTCTBYIOIIUX
CPE/ICTB ¥ HHCTPYMEHTOB;

YMEHHE TPOBOJIUTH KJIACCU(PHUKAINIO OOBEKTOB HAa OCHOBE KPHUTEPHUEB, BBIICIATH
OCHOBHOC€ Ha (bOHe BTOPOCTCIICHHBIX TAHHBIX;

YMEHHE MPOBOAUTH JIOTMYECKOE pAcCyXXJACHHE B HAIpPaBJIEHUU OT OOLIUX
3aKOHOMEPHOCTEH N3yJaeMoii 3a1a41 0 YaCTHBIX PACCMOTPECHHUH;

YMEHHE CTPOUTH JIOTUYECKUE PACCy KACHH Ha OCHOBE CUCTEMHBIX CPaBHEHUI OCHOBHBIX
KOMITOHEHTOB HM3Yy4aeMOTO MaTEMaTH4YEeCKOTO pa3Jesia WM MOJENH, IMOHATHS WIN
KJIACCOB, BBIJIEIISIS OTPE/ICTICHHBIE CYIIECTBEHHBIC IPU3HAKU HIIH KPUTEPUH;

YMCHUC BBISABIIATD, CTPOUTDH 3aKOHOMCPHOCTD, CBA3HOCTS, JJOIT'MYHOCTH
COOTBETCTBYIOIIHX LETOUEK PACCYXICHUN MpH paboTe ¢ MAaTEeMAaTHUYECKUMH 3a/1a4aMH,
YMETb HOI[pO6HO M CXKAaTO NPCACTABIATH ACTAIMU3ALUIO OCHOBHBIX KOMIIOHCHTOB IIpH
JI0Ka3aTeIbCTBE MOHATUI U COOTHOIIEHUH Ha MaTeMaTHYECKOM SI3bIKE;

YMEHHE OpraHHW30BBIBATH TOMCK M BBIABIATH NPHUYMHBI BO3HUKAIOIIUX IIPOLECCOB,
ABJICHUM, HanOoJjiee BEPOSITHbIE (PAKTOpbl, IO KOTOPHIM MaTeMaTHMYECKUE MOJEIHU U
00BEKTHl BEOyT ceOsi MO ONpE/IeNCHHBIM JIOTHYECKHM 3aKOHAaM, YMETh IPUBOJIUTH
HpH‘IHHHO-CJ’IGI{CTBGHHBIfI aHaJIu3 HOHﬂTHﬁ, CY)KILCHI/II\/JI U MaTEMATHYCCKHUX 3aKOHOB,
YMEHHE CTPOMTh MAaTEeMaTH4YECKyI0 MOJEIb IPH 3aJaHHOM YCJIOBHUH, OOIamaromien
OIPEJICTICHHBIMU ~ XapaKTEPUCTUKaMH O0BEKTa TpH HAJIMYUH  ONPEIEICHHBIX
KOMIIOHCHTOB CI)OpMI/IpyIOHIGFOCﬂ MMpeaIojaaracéMoro nMoHATUA WA ABJICHUSA

YMEHHE  TEPEBOAMTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTABIISIOLIYIO
MaTeMaTUYeCKOW 3a/7aud Ha S3bIK TI'paUuecKOro OTOOpPaKEHHS - COCTaBIICHHS
MaTeMaTHYECKOW MOJIENIN, COXPAHSIOIIEH OCHOBHBIE CBOWCTBA U XapaKTEPUCTHUKH;
YMCHHUC 3adaBaThb IJIaH PCHICHUSA MaTeMaTUIeCKOM 3ala4yi, pCajiu30BbLIBATH AJII'OPUTM
NeMcTBUM Kak MOLIAroBOM HMHCTPYKLMHU JAJS pa3pelieHHs] y4eOHO-TIO03HaBaTEeIbHOM
3aaum;

YMCHHUEC CTPOUTH AOKA3aTCIbCTBO METOJOM OT IPOTUBHOTO,

yMeHHe paboTaTh ¢ IpOOJIEMHON CUTYyalluel, OCYIIECTBISITh 00pa30BaTENIbHBIN Mpoliece
IIOCPEICTBOM ITOMCKA METOAOB U CHOCOOOB pa3pelIeHust 331a4i, ONpeIeNiTh TPaHUIIbI
CBOETr0 00pa30BaTEeILHOTO MPOCTPAHCTBA;

YMETh OPHEHTUPOBATHCS B TEKCTE, BBISABIATH INIABHOE YCIOBHUE 3a/1a4M U YCTaHABIMBATh
COOTHOIIIEHUE pPacCMaTPUBAEMBIX OOBEKTOB;

YMEHHE MEepPEeBOJUTh, HHTEPIPETHUPOBATH TEKCT B HHbIE (POPMBI MPECTABICHUS
UH(OPMALIUU: CXEMBI, TUarpaMMbl, TpaduecKoe MpeICTaBICHUE JaHHBIX;

Kommynuxamuenwie YY/|

yMeHHe paboTaTh B KOMaHJAe, (OpPMHUPOBAHHE HABBIKOB COTPYJHHUYECTBA U y4eOHOIO
B3aMMO/JICHCTBHS B YCIOBUSAX KOMaH/IHOW UTPBI WIIM MHOH (OPMBI B3aUMOACHCTBUS;
YMEHHE paclpesiessaTh poiad U 33Ja4d B PaMKax 3aHATHsA, QOPMHUPYS TaKKe HaBBIKU
OpPraHU3aTOPCKOTO XapakTepa;

YMEHHE OLIEHUBATh MPAaBHJIBHOCTh COOCTBEHHBIX AEUCTBUN, a TakKke AeSITeIbHOCTU
JPYIUX YYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a/1ad KOMMYHMKallUU, (GOPMYIUPOBATh U OTCTaMBAThH B3IJISJIBI,
apryMEeHTHPOBaTh JIOBOJBI, BBIBOJIbI, a TAaKXe BBIIBUraTh KOHTAPIYMEHTHI,
HEOOXOIUMBIE JJIsi BBIABICHHS CHUTyallMd YCIexa B pELIeHWH TOW WIM WHOU
MaTeMaTHYeCKOM 3a1a9M;



YMEHHE TOJbh30BATHCS MATEMATUYECKUMU TEPMHUHAMHU JUIS pelIeHHus y4eOHO-
MO3HABATENIbHBIX 33/1a4, & TAK)KE CTPOUTH COOTBETCTBYIOIIUE PEUEBbIE BHICKA3BIBAHUS HA
MaTEeMaTUYECKOM S3BIKE JJIS BBICTPAUBAHMSI MATEMaTHYECKON MOJIETH;

yMETh CTPOUTh MaTeMaTH4YeCKUE MOJEIM C TOMOIIbI0 COOTBETCTBYIOIIETO
IPOrpaMMHOT0 00ecreueHus, CEpBUCOB CBOOOIHOTO OTAAIEHHOTO JIOCTYIIA;

yMETh TPAMOTHO W 4YETKO, coryiacHo mnpaBuiaM odopmiienus KMM-a OI'D 3aHocuTh
MOJIyYEHHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemnule pe3yromamei:

(GbopMHpOBaHHE HABBIKOB IOHMCKA MAaTEMaTHMYECKOIO0 METO/a, aJropuTMa U IOHMCKa
peleHus 3aa4n B cTpykrype 3anad OI'D;
(dbopmMHpOBaHUE HABBIKA PEIICHUS ONMPECICHHBIX THIIOB 331a4 B CTpyKType 3anau OI'D;
yMeHue paboTarh C TabJuIAaMM, CO CXE€MaMM, C TEKCTOBBIMH [aHHBIMM; YMEThb
npeoOpa30BhIBaTh 3HAKH U CUMBOJIBI B JIOKA3aTEILCTBAX U MPUMEHSEMBIX METO/IAX JJIs
peleHust 00pa3oBaTeNIbHBIX 3a/1a4;
YMEHUE TPUBOIUTH B CUCTEMY, COIOCTaBIATh, 0000IIATh ¥ AaHAIU3HPOBATH
UH(POPMALIMOHHbIE KOMIIOHEHTBI MaTeMaTHYeCKOI'0 XapakTepa M yMETh NPHUMEHSTh
3aKOHBI ¥ [TpaBUJIa JUIsl pelIeHUs KOHKPETHBIX 3a/1ay;
YMEHHUE BBLACIATH IVIABHYIO U U30BITOYHYIO MH(POPMALUIO, MPOU3BOJAUTH CMBICIOBOE
C)KaTHe MaTeMaTHIeCKUX (PaKTOB, COBOKYITHOCTH METOZIOB M CITIOCOOOB PEIICHHS; yMETh
HPECTaBIATh B CIOBECHOU (hopMe, UCIIOJIB3Ys CXEMbI M pa3iuyHble TaOIULbl, IpaduKu
U JIMarpaMMbl, KapThl TOHATUH U KJIACTEPHl, OCHOBHBIC WJICU U IIJIaH PEIICHUS TOH WIN
MHOM MaTEeMaTUYECKOM 3aauH.

Tpebosanus K ypogHI0 NOO2OMOBKU YUAUUXCSL

HarypanbHblie yncia. J[poou. PanmonajbHble yucaa
Buinycknux nayuumces:

MOHMMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHMUS;

OIEPUPOBATH MTOHATUAMH, CBSI3aHHBIMU C JCJIMMOCTBIO HATYpPaJIbHbIX YUCEI,

BBIpAKaTh YHWCIIAa B SKBUBAJIEHTHHIX (opMax, BbIOMpas HambOoyiee MOAXOJSANIYI0 B
3aBUCUMOCTH OT KOHKPETHOU CUTYyalUH;

CpPaBHUBATH U YIIOPSIAOYUBATH PAllMOHAJIbHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIICHUS C PAMOHAIBHBIMM YUCIIAMH, COYETasl YCTHBIE M MHCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaIbKYJIATOPA;

UCIIOJIB30BaTh IOHATHS M YMEHUsA, CBSA3aHHBIE C INPONOPLHOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMM, B X0JI€ PEIICHUs] MATEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHATH HECIIOXKHBIE TPAKTUYECKUE PACYETHI.

JeiicTBUTEIbHBIE YHCJIA
Buinycknux nayuumes:

HCIIOJIb30BaTh HAYAJIIBHBIC ITPEACTABIICHUSA O MHOKECTBC JIECTBUTEIIBHBIX YHUCCII,
ONCpHUPOBATH NOHATUEM KBAJAPATHOTO KOPHS, IPUMCHATH €I'0 B BBIYUCJIICHUAX.

Auaredpanyeckue BbIpaKeHHs
Buinycknuxnayuyumcs:

YpaBHeHust

ONEpPUPOBATH MOHATUSAMH «TOXJIECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHUE», peIlaTh
3a7jauy, cojeprkamue OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMyiamu;

BBIMOJHATh IPE0Opa3oOBaHUsl  BBIPAXKEHHH, cOAepXalluX CTEeNeHH C LEeIbIMU
MTOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHU;

BBITNOJHATh TOXJIECTBEHHbIE MPEOOpa30oBaHMs pAllMOHAJIbHBIX BBIPAXKEHUNW Ha OCHOBE
NpaBWiI JeMCTBUI HAaJl MHOTOWICHAMH U alreOpanyecKuMHu Apo0smu;

BBITOJIHATH Pa3I0KEHNE MHOIOWIEHOB HA MHOXKHUTEIH.

Buvinycknux nayuumcs.:




e pelarb OCHOBHBIE BUABI PALMOHAIBHBIX YPaBHEHUN C OJHOM IEPEMEHHOW, CHCTEMBbI
JIBYX YPAaBHEHUU C IByMs IIEPEMEHHBIMY;
e [IOHMMaThb YPaBHCHHME KaK Ba)KHEHUINYH) MATEMAaTHYECKYH0 MOJENb Ul ONUCAHUS U
U3Y4YEHHsI Ppa3HOOOpa3HBIX peallbHbIX CUTyallMil, pemarb TEKCTOBbIE 3ajaudu
areOpanyecKuM METOJIOM;
® [IPUMEHATH IpadUuecKue MPeICTABICHUS AJIs UCCIIEJOBAHUS YPaBHEHHM, NCCIeJOBAHUS
Y PELIEHUS CUCTEM YPAaBHEHUH C IBYMS IEPEMEHHBIMH.
HepaBencrBa
Buinycknux nayyumes.:
® [IOHMMaThb M IPUMEHATH TEPMHUHOJOTHMI0 U CHUMBOJIMKY, CBS3aHHBIE C OTHOLIEHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
e pemarh JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX CHCTEMBI, peIlaTh
KBaJJpaTHbIE HEPABEHCTBA C ONOPOIl Ha rpapuuecKue NpeCTaBIeHUs.
OcHoBHblIe OHATHSA. YHCI0BbIEC PYHKIHT
Buinycknux nayyumes.:
® [IOHMMAaThb W HCIOJB30BaTh (YHKIMOHAJIBHBIE TMOHATUA M SA3BIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHU);
®  CTPOWTH rpadpuKH IEMEHTAPHBIX QYHKLUI; UCCIIEA0BATH CBOMCTBA YNCIIOBBIX (DyHKITHIA
Ha OCHOBE M3y4YCHMs [TOBECHUS UX IpauKOB;
® [IOHMMaThb (YHKLUMIO KaK BaXKHEHIIYI0 MaTeMaTH4YeCKyl0 MOJE€ib s OIUCAHUsA
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLIEro MHpa, MPUMEHATh (PYyHKIMOHAJIBHBIN S3bIK AJIS
OIKCAHMS U UCCIIeI0BaHUS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETMUUHAMU.
OnucarejibHasi CTATHCTHKA
Buinyckuux nayuumes:
® UCMOJb30BaTh MPOCTEHIINE CIIOCOOBI MPEACTaBIEHUS M aHalu3a CTaTUCTUYECKHX
JTAaHHBIX.
Cay4aiinblie COOBITHS U BEPOATHOCTD
BoinmyckHUKHay4YnTCS
® HaXOJIUTHOTHOCHUTEJBHYIO YaCTOTY U BEPOSTHOCTh CIIy4aillHOT'O COOBITHS.
KomoOunnaropuka
e BrimyckHuK HayuuTCs peraTb KOMOMHATOPHBIE 3a/1a41 HAa HAX0XKICHHE Yhclia 00BEKTOB
WM KOMOWHAITUH.
Harusanas reomerpus
Buinycknux nayyumes:
e pacro3HaBaTh Ha YepTekaxX, PUCYHKaX, MOJENSIX M B OKpPY)KAIOIIEM MHUpE IUIOCKHE U
IPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYPHI;
e pacrno3HaBaThb pa3BEPTKU KyOa, MPSMOYTOJbHOIO Mapajulesienuneaa, IpaBUIbHOM
MUPAMHUJIBL, HWIMHIPA U KOHYCA;
® CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapajuleIenunenaa;
e OmpeneNnsaTh N0 JIMHEHHBIM pa3MmepaMm pa3BEPTKU (UTYpbl JUHEHHBIE pa3Mepbl caMoin
¢burypsl 1 HA060pOT;
®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Mapayiesenumnesa.
I'eomerpnuyeckue Gurypsl
Buinycknuk nayuumes:
® [I0JIb30BATHCS S3BIKOM F€OMETPUHU JIJISl OMMCAHUS MPEAMETOB OKPYIKAIOLIEro MUpa U UX
B3alMHOI'O PACIIONIOKEHMS;
® pacro3HaBaTh U M300paxaTh Ha YepTeXax M PUCYHKaX reoMeTpuyeckue (Gurypbl u ux
KOH(Urypauuu;
® HAxXOJUTh 3HAYEHMsI JUTMH JIMHEHHBIX 2JIEMEHTOB (PUTyp M UX OTHOILIEHHS, IPaTyCHYIO
Mepy yrioB ot 0° 1o 180°, mpumeHsist onpesiesieHns, CBONCTBA U MPU3HAKU QUTYp U UX




9JIEMEHTOB, OTHOIICHUS ¢uryp (paBeHCTBO, TOA00ME, CHMMETPHH, IOBOPOT,
napauleIbHbIA IEPEHOC);
® ONEpPHPOBATH C HAYAILHBIMU MOHATUSMHU TPUTOHOMETPUH U BBHIMOIHATH JIEMEHTApHBIC
orepauuu HaJ GYHKLUUAMH YIJIOB;
e pewarh 3aJayd Ha J0Ka3aTelbCTBO, ONUPAsCh Ha H3y4eHHbIE CBOMCTBa (uryp u
OTHOILIEHHUIA MEXy HUMH U TIPUMEHSISI U3y4YE€HHBIE METO/IbI I0KA3aTEIbCTB;
e pemarh HECJIOXKHBIE 33Jauyd Ha IIOCTPOEHHE, IPUMEHSAS OCHOBHBIE AJITOPUTMBI
HIOCTPOECHHUS C TIOMOLIBIO LIUPKYJIS U IMHEHKU;
e pewarh NPOCTEHIINE UIAHUMETPHUECKUE 3a/1a41 B IIPOCTPAHCTBE.
H3mepenne reoMeTpu4eCKMX BeJTUNYHH
Buinycknuk nayuumes:
®  JCIIOJIB30BaTh CBOMCTBA U3MEPEHMsI AJIMH, IUIOLIAEH U YIJIOB IPU pEIEHUH 3ajad Ha
HaXOXXJEHHWE JUIMHBl OTpe3Ka, JJIMHBl OKPY)KHOCTH, MJJUHBI JYI'M OKPYXHOCTH,
IpasyCHOM MEpHI yIia;
® BBIYNCIATH IUIOUIAJAM  TPEYTOJbHUKOB, IPSAMOYIOJbHUKOB, I1apajljIesIorpaMMOB,
Tparenuii, KpyroB U CEKTOpPOB;
®  BBIUUCIIATH JJIMHY OKPYXHOCTH, AJIMHY J1yTH OKPYKHOCTH;
®  BBIUUCIIATH JUIMHBI JMHEWHBIX JIEMEHTOB (DUTYp U UX YTJIbI, UCIIOJIB3Ys (POPMYJIbI JJIMHBI
OKPY>KHOCTH | JUIMHBI AYTH OKPY>KHOCTH, (POpMYJIBI TUTOIIAzeH Huryp;
e pemarh 3aJaud Ha JIOKA3aTEeNIbCTBO C UCHOJIB30BAaHHEM (POPMYI JUIMHBI OKPY>KHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (hopMy1 rutomaaeit puryp;
e pelarh NPaKTHUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXJIEHUEM F€OMETPUYECKUX BEIMYMH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKHE CPE/ICTBA).
Koopaunatsi
Buinycknux nayuumes:
® BBIUMCIATH JJIMHY OTpe3Ka 1O KOOpAWHATaM €ro KOHIIOB; BBIYHCISATH KOOPIAMHATHI
CepeIMHbI OTPE3Ka;
® UCHOJb30BATH KOOPIUHATHBIA METOA Ul U3yUEHHsI CBOMCTB IMPAMBIX U OKPY>KHOCTEH.

Copnepixanue Kypca

«IIpakTHKO-OpHeHTHpPOBaHHbIe 3aaHus» OTpabdoTka 3agau Ne 1-5 KM OI'D.

TabnuuHoe u rpaduyeckoe IMpeACTaBICHUE aHHBIX, IUIAH U CXEeMa, WU3BJIEUEHUE HY>KHOU
uHpopmanuu. VI3MeHYMBOCTb NpU U3MEpEHUsX. Pemaromue npasuia. 3aKOHOMEPHOCTH B M3MEHYHBBIX
BeIMYMHax. Beruncnenus u npeoOpa3zoBanue BeanuuH. McciaenoBanne npocTelInX MaTeMaTHYeCKuX
MOJIETIEHN.

«Bprunciaenus u npeodpazoBanus». Otpadorka 3a1a4 Ne 6 KM OI'D.

Heiicmeus ¢ HaMypaIbHBIMU YUCAAMU

CrnoxeHue W BBIYMTAHHE, KOMIIOHEHTHI CJOXEHHUS W BBIYMTAHUS, CBA3b MEXIy HHMH,
HaXOXXJCHHE CYMMBI WM Pa3HOCTH, M3MEHEHHE CYMMBI M Pa3HOCTH TPU H3MEHEHUWH KOMITOHEHTOB
CJIO’KEHUS U BBIUUTAHHUS.

YMHOXEHHE U JIelIeHUe, KOMIIOHEHTBI YMHOKEHUS U JISIEHUS, CBSA3b MEXTy HUMHU, YMHO)KEHUE
U CIIO)KEHHUE B CTOJIOHK, JEJICHUE YTOJIKOM, IPOBEPKa pe3ysibTaTa ¢ MOMOIIbIO MPUKUIKH U 0OpaTHOTO
NEUCTBUS.

Yucnosvie sviparcenusn

YucmoBoe BEIpaXKEHUE U €T0 3HAUCHHE, TIOPSIIOK BHITIOTHEHUS CHCTBUIA.

/Jlpoou. Obviknosennvle opoou

Hons, gactb, 1poOHOE uncio, 1podk. IpobHoe yucio kak pe3ynbrar aeneHud. [IpaBuibHbie U
HeNpaBUWIbHbIE Apo0H, cMeIaHHast JpoOb (CMEIIaHHOE YHCIIO).

3anmuch HATYpaILHOTO YHCIa B BHJIE NIpOOM C 3aJaHHBIM 3HAMEHATelIeM, MpeoOpazoBaHHE
CMELIaHHOM IpoOu B HEMPaBUIBHYIO JpoOb U HA00OPOT.



[IpuBenenue npobeit k oomemy 3HameHatenno. CpaBHEHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHre W BBIYUTAHUE OOBIKHOBEHHBIX ApoOeil. YMHOKEHHE W JeNeHHE OOBIKHOBEHHBIX
Tpo0Oei.

Apudmernueckue IEHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeiHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU 8bINOTHEHUU 0etCMEUl.

Hecamuunvie opoou

[TpeoOpazoBaHue NECATUYHBIX IpoOeii B OObIKHOBEHHBbIC. CpaBHEHHE JCCATUYHBIX TPOOCH.
CrnokeHHE M BBIUMTAHHE JECATUYHBIX apoOei. OKpyriIeHHe OeCATUYHBIX IpoOed. YMHOXKEHHE H
JeNIeHue JIECATUYHBIX JIpo0eit. [Ipeobpazosanue 00bIKHOGeHHBIX Opobell 8 Oecamuunble OpooOuU.
Koneunvie u 6eckoneunvie decsamuunvle Opoou.

Yucna. PayuonanvHble yucaa

MHoxecTBO palnuoHaidbHbIX uucen. CpaBHEHUE palUOHANBHBIX uucen. JleictBus c¢
palMoHAIBHBIMU YnciaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

JIpoono-payuonanvnsie sviparxcenus

[IpeoOpazoBanue APOOHO-TUHEHHBIX  BBIPAKEHUH: CIOXKEHUE, YMHOXKCHHE, JCICHUE.
Aneebpauueckas opoow. Coxpauenue anceopaudeckux opooei. Ilpusedenue anceopauieckux opoodeu K
0bwemy 3namenamento. Jlelcmaus ¢ aneedpauyecKumu OpooaMU: CLOHCEeHUe, BbIYUMAHUE, YMHONCEHUE,
OelleHue, 8036e0eHue 6 CIeneHb.

«/lelictBUTeIbHBIE Yncaa». OTpadoTka 3agau Ne 7 KUM OI'D.

Payuonansuvle uucna

N3o00pakeHue yuces Ha YucaoBoi (KoopauHaTHOM ) ipsimoil. CpaBHeHHE yucen. Mo ynb yucia,
reoMeTpUYecKas UHTEpIpeTanus Moayia yucia. JlecTBUs ¢ MOJ0KUTEIbHBIMU U OTPUIATEIbHBIMU
gyrcaaMi. MHOXKECTBO IEIbIX YHCell.

Koopounama mouku

OCHOBHBIE IOHATUS, KOOPOUHAMHBLU 1YY, pACCMOsiHUEe Medxcoy moukamu. Koopounamer mouku.

Hppayuonansusie uucna

[ToHsTHE HppAIOHAIEHOTO YKCia. Paco3HaBaHue HppalMOHATIBHBIX YHCEI.

MHooicecmso OelicmeumenbHbIX Yucei.

«IIpeoOpa3zoBanne ajaredpanyeckux Bbipazkenuii». Otpadotka 3agay Ne § KM OI'D

Hppayuonanvuvie yucna

[TonsiTne uppanMoOHaNBHOrO uHncia. Pacno3HaBaHMe WppalMOHalIbHBIX uuced. IIpumepsl
JI0Ka3aTeNbCTB B anredpe. Jeiicmeus ¢ uppayuoHaibHbIMU YUCIAMU: YMHOJICEHUE, OelleHUe, 6036€0eHUe
8 cmenetb.

MHnoocecmso OelicmeumenbHbIX Yuce.

«YpaBHeHHs H HepaBeHcTBa». OTpaboTka 3a1ay Ne 9 KM OI'D.

Pasencmea

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

Ypasnenua

[TonsiTe ypaBHEHUsS W KOpHS ypaBHEHHS. [Ipedcmasnenue O pagHOCUTbLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus: (001acmsb OONYCMUMbBIX 3HAYEHUL NePEMEHHOL).

Juneiinoe ypasuenue u e2o Kopuu

Pemienue nuHENHHBIX ypaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopueti
JIUHEUH020 ypasHeHus. Pewenue Tunelnblx YpagHeHull ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBanpataele ypaBHeHHs. HemonHble KBaapaTHbIe ypaBHEHUS. J[MCKpUMUHAHT KBaJpPaTHOTO
ypaBHeHus. dopmyrna KopHeW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellleHne KBaJIpaTHBIX YPaBHEHMIA: HCIOJIb30BaHHE (HOPMYIBI A HAXOXKIACHUS
KOpHeH, epaguueckuti memoo pewleHus, pasiodCeHue Ha MHONCUmeny, noobop KopHel ¢
ucnoavzoeanuem meopemovl Buema. Konuuecmeo xopheil K8a0pamuozo ypagHeHus 8 3a8UCUMOCIU OMm
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e20 ouckpumunauma. buxeaopammnule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/Ipoono-payuonanvnsie ypagnenusn

Pemenne mnpocrefimux OpoOHO-TMHEWHBIX YpaBHEHUH. Pewenue OpoOHO-pAyUOHATbHBIX
VPABHEHUII.

Memoowl pewienuss ypasHenuil: Memoovl PAGHOCUNbHBIX Npeobpa306aHull, Memoo 3dMeHbl
nepemeHnHou, epaguueckuii memoo. Hcnonvzosarue ceolicme hyHKyutll npu peuleruu YpagHeHuil.

Ipocmeiiuue uppayuonansivle ypasuenus suda | f (x) =a, \/f (x) = \fg (x).

n
Vpasuenus suoa X = a .Ypasuenus 6 yenvix uuciax.

«BepositHOCTBb coObITHI» OTpadoTka 3agau Ne 10 KM OI'D.

Cnyuaiinvle coovimus

Ciy4aiiHble OMBITHI  (IKCIIEPUMEHTHI), DJIEMEHTapHBIC CIy4ailHble COOBITHS (MCXOJBI).
BepositHoctn  snemeHTapHbIX  coObitTuid.  CoOOBITHST B CIOy4YaHBIX ~ JKCIEPUMEHTaX U
ONaronpusATCTBYIONINE d3JIeMEHTapHble coObITHS. BeposTHOocTH ciiydaliHbIX cOObITHI. ONBITHI €
PaBHOBO3MOKHBIMU  3JIEMEHTApHBIMM  cOObITUAMU. Kitaccuueckue BEpOATHOCTHBIE OINBITHI  C
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuun u rpagpukm». Otpadborka 3amad Ne 11 KUM OI'D.

Dynkyuu

Honamue ¢pynxkyuu

JlekapToBBI KOOpIMHATHI Ha TIOCKOCTH. DOpMUpPOBaHHE MPEICTABICHHH O METANPEIMETHOM
MOHATHH «KOOpAUHATHDY. CriocoObl 3aAanus (pyHKUMNA: aHAIUTUYECKUH, rpaduyecKuil, TaOIMYHBIN.
I'padux Gyskmun. [Ipumepst GyHKIHIA, TOTy9aeMBbIX B TIPOLIECCE NCCIICAOBAHUS PA3IMYHBIX PEATbHBIX
MIPOLIECCOB U pelIeHus 3a1a4. 3HadeHune GyHKIuu B Touke. CBoiicTBa yHKUUN: 001aCTh ONpeIeIeHHs,
MHOYKECTBO 3HAYCHUH, HYJH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA, YeMHOCHb/HeUemHoCmb, TTPOMEKYTKH
BO3pacTaHusi M yObIBaHMs, HauOoJbIllee U HauMeHblIee 3HaueHus. McciaenoBanue (yHKIUU MO €€
rpaduky.

Juneitnas ghynkyun

CpoiicTBa U Tpaduk JMHEHHOW (QYHKIMH. YTI0BOM Ko3(pduuueHT npsmoi. Pacnonoxenue
rpaduka JUHEHHONH (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOro ko3 @duiueHta u cBOOOJHOrO 4jeHa.
Haxoorcoenue xkosghguyuenmos nunetinoti pynkyuu no 3a0aHHuIM YCLOBUAM: NPOXOAHCOEHUE NPAMOLL
yepes 08e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUe NPIMOU yYepe3 OAHHYIO MOUKY U
NapanieibHot OaHHOU NPAMOU.

Keaopamuunaa ¢pynxyusn

CpoiictBa u rpaduk KBagpatuyHod ¢QyHkuuu (mapabona). [Ilocmpoenue epaguka
K8aopamu4Hou hyHKyuu no mouxkam

Oopamnaa nponopyuoOHaIbLHOCHb

k
CaoiicTBa QyHKIMH y = K y = —. I'unepbona.
X x

«ITocnenoBarenbHocTH U nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 ygac).
Ilocneooéamenvhocmu u npozpeccuu
UucnoBas mocienoBaTesbHOCTb. [IprMepsl UMCIIOBBIX IOCIENOBATENbHOCTEN. beckoHeuHbIe
MocJe10BaTeNbHOCTH. ApudMeTHuecKass mporpeccust U ee cBoiicTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obwezo unena u cymmuvl N NEPELIX UIeHO8 apUPMemuuecKkol U 2eoMempuiecKoll npocpeccuti

«YucsoBble U 0yKkBeHHbIe BbIpa:keHus». Otpadotka 3amad Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE GbIPAIICCHUSA

BelpaxxeHue ¢ mnepeMeHHOW. 3HauyeHHWe BblpaxeHus. lloncraHOBKa BBIpaKEHWH BMECTO
IIEPEMEHHBIX.

Lenvie svipasrcenusn



CreneHb ¢ HaTypalbHBIM TIIOKa3aTeleM H ee CcBoicTBa. I[IpeoOpa3oBaHus BBIPAKECHHM,
COACPIKAIINUX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM.

OpnHouneH, MHOrOwIeH. JlefcTBUS ¢ OAHOWIEHAMU U MHOTO4YIEHaMHU (CJIOKEHHE, BbIUMTAHUE,
yMHOXk€eHHE). POpMyJIbl COKPALLIEHHOI'O YMHOKEHUS: pa3HOCTh KBAaJPaTOB, KBAaJIpaT CYMMBI M pa3HOCTH.
Pa3noxeHre MHOrouJeHa Ha MHOXKUTEJIHM: BbIHECEHUE OOIIEr0 MHOKHUTENS 32 CKOOKH, TPYIIUPOBKA,
npUMeHeHHe (GOpPMYIT COKpAIIEHHOTO YMHOXKeHHs. KBajpaTHbIA TpexuieH, pa3iokeHue KBapaTHOTO
TpeXuieHa Ha MHOXHUTEIIH.

«IIpakTHyeckue pacyersl o gopmyaam» Otpadorka 3anad Ne 14 KUM OI'D

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. lloncraHoBKa BBIpaKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasicenun

Crenenp C HaTypaJbHBIM TIIOKa3aTeleM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaKEHUH,
COJZIEpIKaIMX CTEIICHH ¢ HATYPaJIbHBIM I10KA3aTEIIEM.

OpHowieH, MHOrouwieH. JleMcTBUs ¢ OHOWIEHAMU M MHOI'OWIEHaMU (CJI0’KEHUE, BBIYUTAHUE,
yMHOXKeHUE). DopMyJIbl COKPAIIEHHOI'O YMHOKEHHS.

«Cucrembl HepaBeHcTBY». OTpabdoTka 3a7au Ne 15 KM OI'D.

Cucmemul nepasencme

Cuctembl HEpPaBEHCTB C OJHOM IEepeMEHHOW. PemieHue cuCTEM HEPABEHCTB C OJHOMU
MEPEMEHHON: JIMHEUHBIX, kgaopamuulx. VI300pakeHue penieHusi CUCTEMbl HEPABEHCTB HAa YHCIIOBOU
MpsIMOM. 3aMKCh PELIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomerpuueckue ¢purypsl. Yriab»y. Otpadotka 3amad Ne 16 KM OI'D.

Benuuunwi

Benuuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBolicTBa paBHOOEIPEHHOTO TpeyrojbHUKa. BHemHuit yron tpeyroipHuka. Cymma yrios
TPEYrOJIbHUKA

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 6 OKpyHcarouiem mupe

['eomerpuueckas ¢purypa. BHyTpeHHss, BHemHAsA 06aacTu GpUrypsl, rpanuna. Jluaum u odnactu
Ha MJI0cKocTU. Boimykinas u HeBbImykiias Gurypsl. [1nockas u Herockas ¢purypsl. [loHsATHE BETUYHUHBIL.
JlnnHa. M3mepenne mimHbl. EAMHULBI U13MEPEHNS JUIMHBI

Boinenenue cBoiictB 00bekTOB. DOpMHUPOBaHHUE MPEICTABICHUM O METAIPEIMETHOM MOHITHH
«purypa». Touka, 0Tpe30K, IpsMas, Iy, JOMaHas, INIOCKOCTb, YIoJl, OUCCEKTpHUca yria U ee CBOICTBa,
BU/[IbI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpusi reoMeTpudeckux Gpuryp. LieHTpanbHast cMMMeTpuUsi TeOMETPUUECKUX QUTYDP.

«Ilnomaas MHOrOyroabHuka». Otpadotka 3axad Ne 18 KUM OI'D

H3mepenua u eviuucinenus

[Tnomanu. ®opmynsl MIOMAAW TPEYrojbHHKA, MapajulejiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna I'epona, popmyna miomanm BITYKIOTO YEThIPEXYTOJbHUKA, (OPMYJIIBI JJIMHBI
OKPY’KHOCTH U IIOLIAAH KpyTa

«H3mepenus u BbruuciaeHus». Orpadorka 3agau Ne 19 KM OI'D.

H3mepenua u eviuucienus

[Tnomanu. dopmynsl miomaAu TPeyrojbHUKA, MapajuieiorpaMma W €ro YacTHBIX BH/JIOB,
Tpamnenuu, (GopMyna IUIOMAAM BBIIYKIOTO YETHIPEXYrOJbHHMKA, (OPMYJIBI JIHHBI OKPYKHOCTH H
ioniaau kpyra. Ilnomans mpaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema IIudaropa. TpuroHomeTpuieckre COOTHOLIEHHSI B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue QyHKIUH yIia.

«Teopernyeckue acnexktb». OTpadorka 3amad Ne 20 KUM OI'D.
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TeopeTnueckue aclieKThl, TEOPEMbI, aKCHOMBI, ONIpeAeTeHUS, POPMYJIIbL, TEMMBI.

Pecypcnbl
JIureparypa
- Kauarun B.B., Kauaruna M.H. Martematuueckue TpeHHpOBOUHbIE 3aaaHua. M. Dckmo, 2019
- Jlanmmo JI./I., [TonoB M.A. MaremaTtuka. Dk3aMeHalMOHHbII TpeHaxep. M. «Ox3amen», 2019
HuTepHeT-pecypebl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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Kaneﬂnapﬂo-TeMaTuqecxoe NJJaHHPOBaHUE

No Tema 3ansTHS OcHOBHBIE BUJIBI ICATEILHOCTH aara
n/m (Ne 3amanust B KUM) yYamuxcs IJ1aH dakr
1,2 Breruucnenus u Brimonssior apudMeTuueckue
npeoOpa3oBanus (6 JIEUCTBUSI C palliOHATBHBIMU
3amanne KMUM) YHCJIaMH, BEIYUCIIIOT 3HAUCHUS
YHCIIOBBIX BBIPAKECHUMU, TIEPEXOAT OT
OJIHOM (pOpPMBI 3aMKCH YKCTIa K IPYTOi
3,4 JleicTBUTENIbHBIC N300paxaroT unciia ToukaMu Ha
yucna (7) KOOPJMHATHOM MPSIMOI, CPABHUBAIOT
JEHCTBUTEILHBIC YUCIIA, BBIMOTHIIOT
BBIUMCJICHUSI U ITPeoOpa3oBaHusl,
BBITIOJHSIOT IPUKHUJIKY pe3ybTaTa
BBIYMCIICHUM.

5,6 | [IpeobpazoBanus BhINoAHSAIOT BHIYUCIICHUS 1
anredpanvyecKux npeoOpa3oBaHus apuPMETHUECKUX
BbIpaXeHUH (8) BBIPAKECHMM, IPUMEHSIOT CBOMCTBA

apuQMEeTHUECKUX KBAJPATHBIX KOPHEU
JUIs1 Ipeo0pa3oBaHus BBIPAKCHHUI
7,8 YpaBHeHUs U PemaroT nuHeHbIC U KBaJpaTHbBIE
HepaBeHcTBa (9) ypaBHEHUS C OJIHOU MTEPEMEHHOM,
HEPAaBEHCTBA C OJIHOM MEPEeMEHHON U
UX CHCTEMBI
9,10 | ®yukuuu u rpaduku | CTPOST U YUTAIOT rpauKu
(11) pa3NUYHbBIN QYHKIUHA, YUTAIOT
rpaduky QyHKIHNA, ONKUCHIBAIOT C
MTOMOIIbI0 (YHKITUH pa3TUIHBIC
3aBHCHUMOCTH MEXy BETUUMHAMU,
UHTEPIPETUPYIOT IpaduKu
3aBUCUMOCTEN

11,12 | Yucnossie u BeinonHstoT npeobpazoBaHus
OyKBEHHBIC anreOpandeckux BHIPAKEHUH,
BbIpaxxeHus (13) HaXOJT 3HaU€HUs1 OYKBEHHBIX

BBIPQXXEHUH, OCYIIECTBIISIS
HE0OXOAMMBIE MOJCTAHOBKU

13,14 | IIpakTuyeckue OCy1IECTBIISIFOT pacyeThl O
pacdeTsl 1o (dbopMyIiaM, BBIPAXKAOT 3aBUCUMOCTH
dopmynam (14) MEXly BEJINYNHAMMU, BBIYUCIISIOT

3HAYEHUS YHUCIIOBBIX BBIPAKECHUHN

15,16 | IlpakTuko- BLIoIHAIOT BEIYHUCIEHUS U
OpUEHTUPOBAHHBIE npeoOpa3oBaHusl, OCYIIECTBISIOT
3aganus (1-5) MPAKTUYECKUE PACUETHI, CTPOAT U

UCCIIETYIOT MaTeMaTHYECKUE MOJIEIIH,
HCIIOJIBL3YIOT IPHOOPETCHHBIC 3HAHUS
¥ YMEHUS B MIPAKTUIECKON
JIESITSIIBHOCTH

17,18 | 'eomeTpuueckue BrimonHsaeT nelicTBUSA C

¢burypsl. Yrisl (16)

TeOMETPHYCCKUMH (PUTypaMH,
peliaoT MIaHUMETPUIECKHE 3a/1a4H
Ha HaXOXKJICHUE T€OMETPHUICCKHIX
BeJIM4UH (YTJIOB)
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19,20

I'eomerpuueckue
¢burypsl. JJmunst (17)

Pacno3Haior reomerpudeckue Gurypol
Ha MJIOCKOCTH, Pa3InyaroT UX
B3aUMHOE MOJI0KEHHE, H300pakaroT
reoMeTpUUYecKue (PUrypsl, pelaroT
IUTAaHUMETPUYECKHE 3a/1a4M Ha
HaXO0KJEHHE T€OMETPUUYECKHUX
BEJIMYMH (JUIMH, YIJIOB)

21,22 | IInomans Pacno3Hator reomerpudeckue Gurypol
MHOroyrojbHuKa (18) | Ha MIOCKOCTH, pemaT
IUTAHUMETPUYECKHE 3a/1a49H Ha
HAXO0XJ/ICHUE T€OMETPUUECKUX
BEJIMYUH (TUIOIIA/IeH), OCYLIECTBISIOT
pacueTsl 1o Gopmyaam
23,24 | Usmepenus u OnpenensitoT KOOPAUHATHI TOUKH
Bbruncienus (19) IJIOCKOCTH, MIPOBOJAT ONEpalliy HaJl
BEKTOPAMH, BBIUUCIISIOT JIIUHY U
KOOPJMHATHI BEKTOPA, YTOJ MEKIY
BEKTOPaMH, CHHYC, KOCUHYC U TAHTCHC
yria
25,26 | TeopeTnueckue [TpoBomsIT MOKA3aTEIBHBIC
acnekTsl (20) paccyXJIeHus, OLICHUBAIOT
JIOTUYECKYIO MMPaBUIBHOCTh
paccyXIeHUM, pacro3HAIOT
OIMOOYHBIC 3aKIFOUCHUS
27,28 | Cucremsl HepaBeHCTB | PemiatoT ypaBHEHUSs, HEpaBEHCTBA U
(15) UX CHCTEMBI,
29,30 | BeposiTHOCTB HaxoasT BeposSTHOCTh CITy4aifHbIX
coObITuii (10) cOOBITH B MPOCTEHIINX pacyeTax
31,32 | [locnenoBatenbHOCTH | PacrosnaroT apudmMeTnyeckue u
u nporpeccud (12) r€OMETPUYECKHE ITPOTPECCUH,
pelaroT 3a/1a4u ¢ MPUMEHEHUEM
(bopMyJTBI OOIIETO YJIeHA U CYyMMBI
HECKOJIbKUX YICHOB MPOTPECCHH
33,34 | Pabora ¢ KUM
(gacTp 1)
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