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IHosicuuTeabHAA 3aNIHCKA

Pabouas nporpamma kpyxka «Ha mytu x OI'D» mns oOydaromuxcst 9 kiacca cocTaBlieHa B
COOTBETCTBUM C HOPMAaTUBHO-TIPABOBBIMU JJOKYMEHTaAMHU:

1. ®epepanbhubiii 3akoH oT 29 nexabpst 2012 roma Ne 273-®3  «O06 obpasoBanuu B Poccuiickoii
denepanuny;

2. ®depepanbHBI TOCYIAPCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHWS,
YTBEP)KICHHBI TpHKa3oM MuHucTtepcTBa oOpa3oBaHuss W Hayku Poccuiickoit ®eneparuu ot
17.12.2010 Ne 1897, ¢ muameHeHusmu u jonosnHeHHssMH OT 29 nexadbps 2014 r. N 1644, ot 31
nekabpst 2015 r. N 1577;

3. ®@enepanbHbIi TepevyeHb Y4YEOHUKOB, PEKOMEHIYEMbIX K HCIIOJIB30BAaHUIO IIPU peaTH3aluu
UMEIOUINX TOCYJapCTBEHHYIO aKKpeIUTAIMI0 00pa3oBaTENIbHBIX MPOrpaMM HadajJbHOro OOILIero,
OCHOBHOTO 00111eT0, cpeaHero oOmiero oOpa3oBaHMs, YTBEPKICHHOTO NpPHKa3oM MUHHCTEpPCTBA
npocsemenus: Poccuiickoit @enepannu ot 28.12.2018 Ne 345;

4. Paboune mporpaMmsbl o MaTeMaTHke: 5-11 kiaccsl

Henan:
CUCTEMAaTH3alMsl 3HaHUN U CHOCOOOB JEATENBHOCTH YYAlllUXCsl IO MaTeMaTUKE 3a Kypc OCHOBHOM
IIKOJIBI, TOJATOTOBKAa oOyuarommxcs 9 Kiacca K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY I10
MaTeMaTHKe.
3apaum:
e 3akpenuTh OCHOBHBIE TEOPETUYECKUE TMIOHATUS M OMNpEIENIeHUs II0 OCHOBHBIM
M3y4aeMbIM pa3JieNaM;
e OrtpaboTath OCHOBHBIC THUNBI 3amad u3ydaemblx TunoB KM OI'D «Anrebpa» u
«"eomeTpus» U UX aITOPUTM PELICHUS;
e dopmMupoBath y 00y4aromMXCs LIETOCTHOTO MPEJICTaBICHHUS O TeMe, €€ 3HA4YCHUS B
pasfierne MaTeMaTHKH, MEXIPEIMETHBIC CBS3H C JPYTHMH TEMaMHU;
e CnocoOCTBOBaTh MHTEIUIEKTYAIbHOMY PA3BUTHIO ydalluxcs, (GOpMUPOBAHUIO KayecTB
MBILUICHHSI, XapaKTEePHBIX [UIsi MaTeMaTHYeCKOW JeATeIbHOCTH M HEOOXOTUMBIX
YYCHHUKY i ycnenrHou caaun OI'D, mist oOmieit coraibHOM OpUeHTAIUY;
e AKICHTHpPOBaTh BHHMAaHWE Yy4YalIUXCS Ha eJUHBIX TPEeOOBaHHSAX K MpaBUiIaM
oopMIIEHHS Pa3IMYHBIX BUIOB 33/laHUM, BKIIOYAEMBIX B UTOTOBYIO aTTECTAllMIO 3a
KypC OCHOBHOM HIKOJIBI.
e (CnocoOCTBOBaTh CO3/IaHHMIO YCIOBUW OCMBICICHHOCTH YYEHHS, BKJIIOYEHHUS B HETO
oOyyaromierocss Ha YpPOBHE HE TOJBKO WHTEIUICKTYaIbHOW, HO JIMYHOCTHOH W
COLIMATIbHOM aKTUBHOCTH C IPUMEHEHUEM TeX WM WHBIX METOJIOB OOYUYCHHUS.

[Iporpamma kpyxkka «lloaroroska k OI'D mo maTemaTuke» MpenHa3HAYCHA ISl TTOBBIIICHUS
3¢ HEKTUBHOCTH MOJArOTOBKM 0o0yyaromuxcs 9 kiaacca K OCHOBHOMY I'OCyJITapCTBEHHOMY 3K3aMeHY I10
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI M TNpeAyCMaTpUBaeT HMX MOJrOTOBKY K JaJbHEHIIEMY
Oo0y4YeHMI0O B CpeJHEH IIKOJIe», HAmpaBjeH Ha BOCIOJHEHHE HEAOCTAIOLIUX 3HaHUM, OTpaboTKy
IIPUEMOB pEIIEeHUs 3aJaHuil pa3IMYHBIX THUIOB M YPOBHEH CIOXHOCTH BHE 3aBUCHUMOCTH OT
(GopMyIHPOBKH, a TAaKXKe OTPaOOTKY THUIOBBIX 3aaHuii OI'D o MaTemMaTuke Ha TECTOBOM MaTepHale;
MO3BOJIUT CHCTEMATU3UPOBATh M YIIyOUTh 3HAHUS YYalllUXCS IO PA3IMYHBIM pas3zesaM Kypca
MaTeMaTHUKH OCHOBHOW mIKONbl (apudmernke, anredpe, CTaTHUCTUKE, TEOPUHM BEPOATHOCTEH U
TEOMETPHN).

[IporpamMa Kpykka cocTaBieHa Ha ocHOBe OO0s3aTeIbHOIO0 MHUHUMYMa COJEpKaHHS
o0pa30BaTeNbHBIX MPOTrPaMM IO MaTeMaTHKe W TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBITYCKHHUKOB
OCHOBHOM 1IKo0JIBI, ¢ yuetoM Crnenudukanun KM st nposeaenus B 2024 r. OI'D no marematuke u
Komundukaropa mposepsiembix TpebGoBanuii k pesynapratam ocBoeHuss OOIl OOO u snemeHTOB
cozepkanus s nposeaeHus OI'D no matemaruke, moaroroBieHHbix GUIIN na 2024r

B cootBetrcTBuU ¢ yuebusiM iianom KOI'OBY CII ¢ YUOII nrr boroponckoe Ha u3ydeHue
Kpy»kKa oTBezieHO 34 yaca (1 yac B Heneno). dopma arrecranuu — 3a4eTHast padboTa
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ILnannpyeMsble pe3y/ibTaThl OCBOCHHS MPOrPaMMbl KPYKKa
Jluunocmuvie pe3yibmamol:
OTBETCTBEHHOE OTHOLIEHWE K YUYEHHMIO, FOTOBHOCTb U CIOCOOHOCTh K CAMOpPA3BUTUIO U
caM000pa30BaHUIO0 HA OCHOBE MOTUBALUU K OOYYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYAIbHON TPAaeKTOPUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe mnpodeccuii M TPOPECCHOHANBHBIX MPEANOYTCHHHA, C YYETOM YCTOWYHMBBIX
II03HABATENIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIBHOI'O OTHOLIEHHUS
K TpyAay.
@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH.

OcBocHHE CONMATTLHBIX HOPM, MIPABUJI TIOBEJCHUS, POJieh 1 POPM COIUATBHOMN JKU3HH.

Pa3BuTHe MOpanbHOrO CO3HAHUS W KOMIIETEHTHOCTH B PEIIEHUU MOPAIbHBIX MpoOsieM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
ITOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILLIEHHUS K HPABCTBEHHBIM MOCTYIIKAaM.
dopmupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUU U COTPYIHUYECTBE.
dopMupoBaHUE CIIOCOOHOCTH K AMOIMOHAIBHOMY BOCHPUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peleHU, pacCy K AeHUI

Memanpeomemnvie pe3ynvmamol 00yyeHUs.

Pezynamuenvie YY/[

® Omnpe/esaTh COOCTBEHHBIC MPOOJIEMbl U NMPUYUHBI WX BO3HUKHOBEHHS INPH PaboOTEe C
MaTeMaTN4YCCKNUMHU O6T)CKT21MI/I;

e (QopmynupoBaTh COOCTBEHHBIE BEPCHM WM TPHUMEHSATH YK€ HW3BECTHbIE (DOPMBI U
METO/IbI PEIICHHS] MAaTEeMaTHYECKOW MpoOIeMbl, (HOPMYITUPOBATh HPEANOJIOKECHUS U CTPOUTH
THUIIOTE3bl OTHOCUTCIIBHO pacCMaTpUBacMoOro oOBeKTa U NpeaABOCXUIIATE PE3YJIbTAThI cBOet
y4eOHO-1103HABATEILHOMN JIEATEILHOCTH;

® ONpeeisaTh IyTH JOCTHDKEHHUS IeJed W B3BEIIMBATh  BO3MOXXHOCTH DPa3peIICHUS
OTIPE/ICIICHHBIX ~ y4eOHO-TIO3HABATEILHBIX 33Jad B COOTBETCTBHH C  ONPEICIICHHBIMH
KPUTEPHSIMH U 33/1a4aMu;

e BBICTpaMBaTh COOCTBEHHOE O0Opa30BaTEIbHOE MOJIIPOCTPAHCTBO JUISL Pa3peIICHUS
OTIPEICIEHHOTO Kpyra 3ajadv, ONpeleisiTh W HAXOIUTh YCIOBHS I peah3alil WAeH H
MIaHOB (camoo0y4eHue);

® CaMOCTOSITETLHO BBIOMPATH CPeU MPEATIOKEHHBIX pecypcoB Hanbomee 3 PeKTUBHbIE U
3HaUMMBIE MIPH pabOTe C OMPEIETICHHON MAaTeMaTHYECKON MOIETIBIO;

® yMeTh COCTAaBJIATH IUIAH pa3pelieHus] OMpeAeNeHHOr0 Kpyra 3aaad, HCIONb3ys
Pa3siIMYHBIC CXEMBI, PECYPChbl MOCTPOCHUA JUAarpamM™m, MCHTAJbHBIX KapT, ITO3BOJIAIOIINX
MIPOU3BECTH JIOTHKO - CTPYKTYPHBII aHaIHU3 3a7auu;

e yMeTh IUIAHMPOBATh CBOW 00pa3oBaTeNbHBIM MapIIpyT, KOPPEKTUPOBATh U BHOCHUTH
OMpCACIICHHBIC HW3MCHCHUA, KAYCCTBCHHO BJIMAIOIIHUEC HaA KOHEYHEIN MMpOAYKT y‘-IC6HO-
MO3HABATENILHON 1eATeIbHOCTH;

® yMEHHE Ka4yeCTBEHHO COOTHOCUTH CBOM JIEHCTBUS C MPEABKYIIAEMbIM UTOTOM Y4eOHO-
MIO3HABATEBHOM JIESITEIPHOCTH TIOCPECTBOM KOHTPOJIS M IJITAHUPOBAHUS YI€OHOTO Tpoiiecca
B COOTBETCTBUU C U3MEHSIOIIMMUCS CUTYalUSIMU U TPUMEHSIEMBIMU CPEJICTBAaMU U (opMaMu
OpraHu3aIMy COTPYAHUYECTBA, a TAK)KE WHIUBUIYyAITHLHOU padOTHl HA YPOKE;

® yYMEHHE OTOMPATh COOTBETCTBYIOIIME CPEACTBA PEATU3ANNN PEIICHUS MaTEeMaTHICCKUX
3a/a4, TOAOMpPATh WHCTPYMEHTHI [JIs OIICHMBAHHSI CBOEM TpaekTopuu B paboTe C
MAaTEMAaTHYCCKUMHU ITOHATHAMU U MOACIISIMH,

Ilo3nasamenvuvie YY/[

® YMEHHE OIPEAENIATh OCHOBOIOJAraloUIee IOHATUE U IMPOU3BOIUTH JIOTHKO-
CTPYKTYPHBIN aHaJIM3, OMNPENEIATh OCHOBHBIE NPHU3HAKM M CBOMCTBA C IIOMOIIBIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;



® yMEHHE NPOBOAMTH KIacCU(UKALUIO OOBEKTOB HA OCHOBE KPUTEPUEB, BBIIEIATH OCHOBHOE
Ha ()OHE BTOPOCTENICHHBIX JaHHBIX;

e YyMEHHE TPOBOJUTH JIOTUYECKOE PpACCYXJEHHE B  HANpPaBICHUH OT  OOIIUX
3aKOHOMEPHOCTEN M3y4aeMOM 3aJJa4uy JJO YaCTHBIX PACCMOTPEHHUI;

® yMCHHE CTPOUTH JIOTUYECKHE PACCYXKACHHUS Ha OCHOBE CUCTEMHBIX CPAaBHEHUN OCHOBHBIX
KOMIIOHEHTOB M3Y4aeMOI'0 MaTEMaTUYECKOT0 pa3jieiia WM MOJEIHU, IOHATHS WU KJIacCoB,
BBIJICIIAIS ONIPEACIICHHBIC CYIIECTBEHHBIC IPU3HAKU WM KPUTEPHH;

® yYMCHHE BBIABIIATH, CTPOUTh 3aKOHOMEPHOCTH, CBA3HOCTD, IOTHYHOCTh COOTBETCTBYIOLINX
LEMOYeK pacCyXKICHHH Npu padoTe ¢ MaTeMaTHYECKUMH 3a/la4aMHi, YMETh MOJPOOHO H
CKAaTO MPEACTABIATh JAETAIU3alUI0 OCHOBHBIX KOMIIOHEHTOB IIPM [JOKa3aTelIbCTBE
MIOHATUN U COOTHOLICHUM HAa MAaTEMAaTU4ECKOM SI3BIKE;

® yMEHHME OpPraHU30BbIBaTh IIOMCK W BBISABJIATH IPUYMHBI BO3HUKAIOIIMX IPOLIECCOB,
ABJICHUM, HauOosiee BepoOsATHbIE (AKTOPBI, MO KOTOPHIM MaTEeMAaTUYECKHE MOJAEIH U
OOBEKTHl BEAyT ce0s MO ONpPEACICHHBIM JIOTUYECKUM 3aKOHaM, YMETb IPHBOJHUTH
IIPUYHUHHO-CJICACTBEHHBIN aHAJIN3 IOHATUHN, CYXKACHUN U MATEMAaTUYECKUX 3aKOHOB;

® YyMEHHE CTPOMTh MAaTEMAaTHYECKyl0 MOJAEIb IpPHU 3aJaHHOM YCIIOBHMHM, OOJajarouien
OTIpEeJICIIEHHBIMU XapaKTEPUCTHKAMH O0BEKTa MPH HATMYUU ONPEICIICHHBIX KOMIIOHEHTOB
(bopMHpYIOILErocs: MpeanoaaraeMoro MOHATHs WIN SBJICHHUS;

® yMECHHE IIEPEBOJUTD TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBJIAIOLLY O
MaTeMaTHYeCKOM 3aJaud Ha s3bIK IpaUUyeckoro OTOOpaXKeHHUs - COCTaBIICHUS
MaTeMaTHYECKON MOJIENIH, COXPAHSIIOIIEH OCHOBHbBIE CBOMCTBA M XapaKTEPUCTUKH;

e yMEHHME 3aJaBaTh IJJaH PELIEHUS MaTeMaTH4YEeCKOW 3aJaud, pealn30BbIBaTh AJITOPUTM
JeUCTBUH KakK MOIIaroBOM HHCTPYKIMHU JJIs pa3peleHus yueOHO-TI03HaBaTeIbHON 33/1a4H;

® yYMEHHE CTPOUTH JOKA3aTEIbCTBO METOAOM OT IPOTUBHOIO;

e yMmeHue paboTaTh ¢ MPOOJIEMHOM CUTyalMel, OCYLIECTBISATh 00pa30oBaTeIbHbIN MpoLEcC
MOCPENICTBOM IIOMCKA METOJIOB M CIOCOOOB paspemieHus 3aJa4d, ONpPEACsaTh T'PAHHIIBI
CBOEro 00pazoBaTeIbHOI0 IPOCTPAHCTBA;

® yMETb OPUEHTUPOBATHCSA B TEKCTE, BBIABIATH IVIABHOE YCIIOBUE 3a/la4d M yCTAHABIUBATh
COOTHOILIEHHE PACCMAaTPUBAEMBIX O0BEKTOB;

® yMEHHE [EpPEeBOJUTh, WHTEPIPETUPOBATh TEKCT B MHbIE (OPMBI MPEICTABICHUS
uHOpMaIIUU: CXEMBI, TUarpaMMsbl, rpaduuecKoe MpeICTaBIeHUE JaHHBIX;

Kommynuxamuenwie YY/|

e yMeHHE paboTaTh B KOMaHJe, (OpMHUpPOBaHHE HABBIKOB COTPYAHMYECTBA M y4eOHOTO
B3aMMOJICHCTBUS B YCIOBUAX KOMAaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOIEHCTBUS;

® yMEHHE pacHpelessaTh Poju M 33Jaud B paMKax 3aHATUSA, GOpMUPYS TaKkKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

® yMEHHUE OLEHUBAaTh IMPABUIBLHOCTh COOCTBEHHBIX NEHCTBHMH, a Takke AEATEIbHOCTU
JIPYrUX YYaCTHUKOB KOMAaH/IbI;

® KOpPPEKTHO, B paMKax 3ajad KOMMYyHHUKaluu, (OpMyJIMpOBaTh U OTCTauBaTh B3IJISIIBI,
apryMeHTHpOBaTh  JIOBOJBI, BBIBOJBI, A TAaKXE BBIIBUraTb KOHTAPI'YMEHTHI,
HEOOXOJUMBbIE [UIsl BBISBJICHUS CUTyallUM YycCIeXa B pEUIeHMM TOW WIM WHOH
MaTeMaTUYECKOH 3a7auu;

® YyMEHHE T[0JIb30BaThCSl MaTEeMAaTUYECKMMU TEPMHUHAMHU JJIs pelleHus y4yeOHo-
MO3HABATENbHBIX 33/1a4, @ TAKXKE CTPOUTH COOTBETCTBYIOIINE PEUYEBbIE BHICKA3bIBAHUS
Ha MaTeMaTU4YECKOM S3BIKE JUIsl BBICTPAUBAHUS MaTEMaTHUYECKON MOJIENH;

® yMEThb CTPOMTb MAaTEMAaTHYECKUE MOJEIM C IOMOULIbI0  COOTBETCTBYIOLIETO
IPOrpaMMHOT0 OOecreueHus, CEpBUCOB CBOOOIHOTO OTAAIEHHOTO JIOCTYIIA;

e yMeTh I'PaMOTHO M Ye€TKO, corjacHo mpasmiaMm odopmienuss KMM-a OI'D 3aHocuth
MIOJIyYE€HHBIE PE3YJILTATHI - OTBETHI.

IIpeomemnvie pezynomamol:

e (QopmupoBaHHE HABBIKOB IOMCKAa MAaTE€MaTHYECKOTO0 METOJla, alrOpUTMa U TIOHCKa

peleHus 3aJa4n B cTpykType 3anad OI'D;
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(dbopMHUpOBaHKE HaBbIKA PEIICHUS ONPEICIICHHBIX TUITOB 33/1a4 B CTPYKType 3amad OI'9;
yMeHHe paboTaTh C TaOJWIaMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMH; YMETh
peoOpa3oBEIBATh 3HAKU U CUMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSIEMBIX METOAX s
peiieHus: 00pa3oBaTeNbHBIX 3a7a4;
yMEHHE TMPUBOAUTH B CHUCTEMY, COINOCTaBIATh, 0000IIaTh U aHAIU3UPOBATH
WH(OPMAIMOHHBIE KOMIIOHEHTHl MATEMaTUYECKOTO XapakTepa U YMETh IPUMEHSTH
3aKOHBI U MPaBUJIa Ul PellIeHUs] KOHKPETHBIX 3a/1a4;
YMEHHE BBIACIATH TJIABHYIO U M30BITOUHYI0 HMH()OpPMAIIMIO, MPOU3BOJUTH CMBICIOBOE
C)KaThe MaTeMaTUYeCKHX (PAKTOB, COBOKYMHOCTH METOJIOB U  CIIOCOOOB pEIICHHS;
YMETb MPEJICTaBIATh B CIOBECHON (popMe, MCHOIb3YsI CXeMbl U pa3nyHble TaOJHUIIbI,
rpaduKu U guarpamMmbl, KapThl MOHATHI U KJIACTEPhl, OCHOBHBIC UCH W TIAH PEIICHUS
TOW WJIM MHOU MaTeMaTUYECKOH 3a1auu.

Tpebosanus K yposHio NOO2OMOBKU YHaUUXCs

HartypanbHble yncia. J[poou. PanmonanbHble yuciia
Buinycknux nayuumes:

MOHUMATh OCOOCHHOCTH JIECATUYHON CHCTEMBbI CUMCIICHUS;

OIEPUPOBATH MTOHATUAMH, CBSI3aHHBIMU C JCIIMMOCTBIO HATYPaJIbHBIX YHUCEIL;

BBIpKaTh YHWCIIAa B SKBUBAJIEHTHHIX (opMax, BbIOMpas Hamboyee MOAXOJSANIYI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTYaLlUU;

CpPaBHUBATH U YIIOPSAOYMBATH PAllMOHAIBHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIICHUS C PALlMOHAIBHBIMMU YMCJIAMU, COYETasl YCTHBIC U IMCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaIbKYJIATOPA;

UCIIOJIB30BaTh IIOHATHSA M YMEHUsA, CBA3aHHBIE C INPONOPLHUOHATIBLHOCTBIO BEIMYMH,
IIPOLICHTAMHM, B XOJE pELICHUs MAaTeMaTHYeCKUX 3aJad M 3aJad M3 CMEXKHBIX
IIPEAMETOB, BBIIIOIHATH HECIOKHBIC IIPAKTUYECKUE PACUETHI.

JeiicTBUTEIbHBbIE YHCJIA
Buinycknux nayuumes:

HCIIOJIb30BATh HAYAJIbHBIC IIPCACTABIICHUSA O MHOKCCTBC HeﬁCTBHTCHLHbIX YHUCCII,
OIICPHUPOBATDH IMOHATHUEM KBAJ[PATHOT'O KOPH:, IPUMCHATH €TI0 B BBIYMCICHUAX.

Auaredpanyeckne BbIpaKeHHs
Buinycknux nayuumcs:

YpaBHeHnust

ONEpPUPOBATH MOHATUSMH «TOXAECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHUE», PEIIaTh
3aJauu, cojieprkaire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMyaMu;

BBIMOJIHATh MPeoOpa3oBaHMs BBIPAXKEHUHM, COAEPKAIIMX CTENEHW C  LEeJIbIMU
MOKa3aTesIMU U KBaJIpaTHbIE KOPHU;

BBITMOJHATh TOXJIECTBEHHbIE MpeoOpa3oBaHUs PallMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE
IpaBWI JeMCTBUI HAaJl MHOTOWIEHAMH U alnreOpanyecKuMHu Apo0smu;

BBITNOJIHATH Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKHUTEIIH.

BbanCKHMK HAydYumcAi.

HepaBencrBa

peliaTh OCHOBHBIE BHJIbI PAIIMOHATBHBIX YPAaBHEHUU C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX YPaBHEHHH C JBYMS IEPEMEHHBIMU;

IMOHUMAaThb YPaBHCHUC KakK Ba)I(HefIHIYIO MaTEMaTUYCCKYI0O MOJCIb I OIMCAaHUA U
U3YYCHHS] Pa3HOOOpa3HBIX peallbHBIX CHUTYyallMif, pearb TEeKCTOBbIE 3ajadu
anreOpanvdecKuM METOI0M;

MMPUMCHATH Fpaq)I/I‘-IGCKI/Ie MMpEaACTaBICHUA JJISA HNCCIICIOBaAHUS ypaBHeHHfI,
VICCJIEIOBAHMS U PEIIECHUS CUCTEM YPABHEHUH C ABYMS IIEPEMEHHBIMH.

Buvinycknux nayuumcs.:

MNOHUMATb U NPUMCHATL TCPMHUHOJIOTMIO U CHUMBOJIMKY, CBA3daHHBIC C OTHOIICHUCM
HCPAaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,



e pemiaTh JIMHEMHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM W HX CHCTEMBI; peniaTh
KBaJJpaTHbIC HEPABEHCTBA C OMOPOIl Ha TpapUUECKUE MPeICTaBICHHS.
OcHoBHbIEe NOHATHSA. UK c/I0BbIE PYHKIMH
Buinycknux nayuumes:
e [IOHMMAaThb W HCIOJB30BaTh (YHKIMOHAJIBHBIE TMOHATUA M SA3BIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUCHU);
e CTpOMTh TIpaUKd dJIEMEHTapHbIX (yHKLUI; HccleaoBaTh CBOMCTBA YHCIOBBIX
(GYHKIMI HA OCHOBE M3Y4EHUS MOBEACHUS HX Tpa(uKoB;
® [OHMMAaTh (YHKLIMIO KaK BAKHEHIIYI0 MaTeMaTH4YeCKyl0 MOJAEIb JJsl OINUCAHUS
IPOLIECCOB U SABJICHUH OKPYXKAIOIIEro MUpPA, NPUMEHATh (PYHKIMOHAIBHBIA SI3BIK JJIS
OTIHCAHMS U UCCIIEIOBAaHUS 3aBUCUMOCTEH MEX Ty (PU3MUECKIMH BETMYMHAMHU.
OnucarejibHasi CTATHCTHKA
Buinycknux nayuumecs:
® UCMOJB30BATh TNPOCTEHIINE CIIOCOOBI TMPEACTABICHUS M aHAlW3a CTaTUCTUYECKHX
JTAaHHBIX.
Cay4aiinble cOOBITHSI U BEPOATHOCTD
BbinyCKHUK Hay4uTCs
® HAXOJUTh OTHOCUTEIbHYIO YaCTOTY U BEPOSITHOCTH CIIy4aifHOTO COOBITHSI.
KomOunaropuxka
e BrinycKHUK HayuyuTcs peliaTb KOMOWHATOpPHBIE 3aJaud Ha HaXOXKJIEHUE Yucia
00BEKTOB WJIM KOMOMHALIUH.
Harnsinaasi reomerpust
Buinycknux nayuumes:
® pacro3HaBaTb Ha YePTEkKaxX, PUCYHKAX, MOJENSIX U B OKPY)KAIOIIEM MHUpPE IUIOCKHUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (UTYPBI;
® pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYToJbHOIO Mapajulejenuiesaa, MpaBUIbHON
NUPAMU/JIbL, HWIMHIPA U KOHYCAa;
® CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJLHOTO MapaiesenuIea;
® OIpeleNsTh [0 JMHEHHBIM pa3MepaM Pa3BEPTKU (QUIypbl JUHEHHBIE pa3Mepbl caMoOi
burypsl 1 Ha060pOT;
®  BBIUUCIIATH 00BEM MPSIMOYTOJIIBHOTO Mapajuiesenunesa.
I'eomeTpuueckne purypsol
Buinycknux nayuumecs:
® [I0JIb30BATHCS A3BIKOM F€OMETPUH JJISl OIMCAHUS NPEAMETOB OKPYIKAIOLErO MApa U UX
B3alMHOI'O PACIIOJNIOKECHMS;
® pacro3HaBaTh U M300paxaTh Ha YyepTeXax M PUCyHKaX reoMeTpuyeckue (Gurypbl u ux
KOH(Urypauuu;
® HAaxOJUTh 3HAYEHMsI JUTMH JIMHEHHBIX 3JIEMEHTOB (PUIyp M UX OTHOLIEHUS, IPaTyCHYIO
Mmepy yriioB ot 0° no 180°, mpumeHsist onpeiesieHus, CBOMCTBA M MpU3HAKU (QUTYp U UX
AIIEMEHTOB, OTHOIIEHHs Guryp (paBeHCTBO, M0A00ME, CHUMMETpPUHU, IOBOPOT,
NapaJuIeIbHBIN IEPEHOC);
e ONepHUpoBaTh C HAYAJIBbHBIMH HNOHATUSAMH TPUTOHOMETPHUH U BBIIIOJIHATD 2JIEMEHTAPHBIE
orepanuu HaJl QyHKIUSMU YIJIOB;
e pemath 3aJayd Ha J0Ka3aTelIbCTBO, OMUpPAasCh Ha H3Yy4YEHHbIE CBOWCTBa (uryp u
OTHOLIEHUH MEXy HUMH U IPUMEHSSI U3YUEHHBIE METOBI JOKA3aTEIbCTB;
e pemarth HECIOXKHBIE 33Jauyd Ha IIOCTPOCHHE, IPUMEHSAS OCHOBHBIE AJITOPUTMBI
MOCTPOEHHUS C IOMOIIbIO LIUPKYJIS U JTMHEUKH;
e pemiath NpoCTEHIINE IIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.
N3mepenne reomeTpu4ecKuX BeJTUYHH
Buvinycknux nayuumes:




®  HCIIOJIb30BaTh CBOMCTBA M3MEPEHMS JUIMH, IUIONIAACH U YIJIOB NP PEIICHUH 3a7a4d Ha
HAXOXJICHUE [UIMHBI OTpE3Ka, JUIMHBI OKPYXXHOCTH, IIWHBI IYI'd OKPY>KHOCTH,
rpagyCHOM MEpHI yIia;
® BBIYHUCIATH IUIOUIAAM  TPEYTOJIbHUKOB, MPSMOYTOJIBHUKOB, IapajlieIorpaMMOB,
Tpanenui, KpyroB U CEKTOPOB;
®  BBHIYUCIATE JIUHY OKPYXKHOCTH, JUINHY AyTH OKPYXKHOCTH;
® BbBIYUCIIATH JIMHBI JIMHEUHEBIX DJICMEHTOB (I)I/Il“yp U HX YIJIbl, HUCIIOJIb3YS (bOpMy.]IBI
JUTMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (popMyIIbl Tutomaaeit puryp;
® pemarh 33Ja4M Ha JI0KAa3aTeIbCTBO C MCMHOJIb30BaHUEM (OPMYJ IIHMHBI OKPYKHOCTH U
JUIMHBI YT OKPY>KHOCTH, (hopMy1 Tuomaaet puryp;
¢ pClIaTh MPAKTHUYCCKUC 3aladl, CBA3AHHBIC C HAXOXKIACHUCM I'COMCTPUUCCKUX BCINMYNH
(ucnomb3yst MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKUE CPEICTBA).
Koopaunartsi
Buinycknux nayuumes:
® BbBIUUCIIATH MJIMHY OTPE3Ka MO0 KOOpAMHATAM €TI0 KOHIOB; BBIYHUCIATH KOOPAWHATLI
CEpeIUHBI OTPE3Ka;
® ICIOJIB30BAaTh KOOPJIUHATHBINA METOJ 111 H3yUEHUS! CBOMCTB MPSMBIX M OKPY>KHOCTEH.

Coaep:xxaHue KpyxKa

«IIpakTUKO-OpHEeHTHPOBaHHBIE 3aaHua» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE JAaHHBIX, IJIAH U CXEMa, W3BJICYEHUE HYKHOM
nHpopmanuy. VI3MEHYMBOCTH TIpUM H3MepeHHsX. Pemaromume mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMUYMHAX. Belumciaenus m npeoOpasoBaHue BennuuH. MccnenoBaHue MmpocTeMIImx
MaTE€MaTHYECKUX MOJENEH.

«Bbruuciienus: u npeodpasosanus». Orpadotka 3agad Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu wuciamu

CrnoxxeHWe W BBIYMTAHHE, KOMIIOHCHTHI CJIOKCHHSI W BBIYUTAHHS, CBS3b MEXKIy HHUMH,
HAXO0XJEHHE CyMMbl U DPa3HOCTH, M3MEHEHHE CYMMBI U Pa3HOCTU MPH HM3MEHEHHH KOMIIOHEHTOB
CJIO)KCHHSI U BBIYUTAHUS.

YMHOKEHUE U JIeJIeHHe, KOMIIOHEHThI YMHOKEHUS U JIeJICHHs, CBSI3b MEXKy HUMU, YMHOKCHHE
U CIIO)KEHHE B CTOJIOUK, JCJICHHE YTOJIKOM, TIPOBEPKA pe3yibTaTa ¢ MOMOIILI0 IPUKUIKA U OOPaTHOTO
JEUCTBUA.

Yucnosvie sviparxcenus

YucnoBoe BbIpaKEHHE U €ro 3HaYeHHE, MOPSAI0K BBIIOIHEHUS JEHCTBHIA.

/lpoou. Obviknosennbvle Opodu

Hons, gacth, 1poOHOE uKcio, 1podk. [IpobHOEe Yucio Kak pe3ynbTar aeneHud. [IpaBuibHbie U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHAas IPOOb (CMENIaHHOE YHCIIO).

3anuch HaTypajdbHOrO YHCla B BHUIE JApOOM C 3aJaHHBIM 3HAMEHATENIeM, MpeoOpa3oBaHUeE
CMENIaHHOW IpoOu B HEMPABWIBHYIO IpoOb U HA0OOPOT.

[TpuBenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX IPOOEii.

CrnoxeHue W BBIYUTAHUE OOBIKHOBEHHBIX NpoOeil. YMHOXKEHHE W JeleHUE OOBIKHOBEHHBIX
Ipooeii.

ApudmeTrnueckue JeHCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCEU.

Jecamuunwvie opoou

[IpeoOpazoBanne necATUYHBIX ApoOei B OObIKHOBEHHBIE. CpaBHEHHE ACCATHYHBIX JPOOECH.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOeil. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE W
JeNICHUE JEeCATUYHBIX NpobOei. [Ipeobpazosanue 00bIKHOGEHHBIX Opobell 6 Odecsamuynvie OpoOU.
Koneunvie u beckoneunvie decamuunvie OpoouU.

Yucna. Payuonanvnsie yucna



MHoxecTBO panuoHanbHbIX uuced. CpaBHEHHME pAaLMOHAJIBHBIX 4YHcen. [ledcTBus c
paloHaIbHBIMU YU CIaMu. [Ipedcmasienue payuonanbHo2o Yucia 0ecamudHol Opoosio.

/Jlpoono-pavuonanshsie gvlpasrceHus

[IpeoOpazoBanre APOOHO-TUHEHHBIX  BBIPAXKEHUI: CIOXKEHUE, YMHOXKEHHE, JeJICHHE.
Aneebpauueckas opoows. Cokpawenue aneedpauneckux opobeil. Ilpusedenue anreedpauueckux opoobeti
K obwemy 3HameHamenro. Jleticmeus ¢ aneebpauyeckumu OpooOaAMU. CIOJCeHUe, Gbluumanue,
VMHOdMCEHUe, 0elleHue, 6036e0eHUe 8 CIENeHb.

«JleiicTBUTeILHBIE YK Caa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonanvnvie uucna

N3o0pakeHre 4ucen Ha YMCIOBOW (KoopauHaTHOM) mpsimoi. CpaBHeHue uucen. Momyib
YuClia, TEOMETpUYEeCKass HWHTEpHpeTanuss MOAyJisa uucia. JeWcTBUsS C MOJOKUTEIbHBIMH U
OTpHUIIATENIbHBIMU YUCJIaMU. MHOXECTBO LEbIX YUCEIL.

Koopounama mouxu

OCHOBHbBIC TOHATHUS, KOOPOUHAMHBIU JIYY, pAcCmosiHue medxncoy moukamu. Koopounamor
MOYKU.

Hppayuonansuvie uucna

[TonsiTve MppaMoOHaIBLHOTO YKclia. PacriosHaBaHue uppaloHaIbHBIX YUCEL.

MHooicecmso OelicmeumenbHbIX Yucei.

«IIpeodpa3zoBanue anredpanveckux Bbipaskenuii». Otpadorka 3amay Ne § KUM OI'D

Hppayuonanvhule uucna

[TonsiTe wuppanMoHaIbHOIO uHKcia. Pacmo3HaBaHue wuppalroHaIbHBIX unced. [lpumepsl
JIOKa3aTelIbCcTB B anredpe. [leticmeus ¢ uUppayuoHaIbHbIMU YUCIAMU. YMHOMNCEHUe, OeleHue,
8036e0eHuUe 8 CIeNneHb.

MHuoorcecmso deticmeumenbHbiX Yuce.

«YpaBHeHus U HepaBeHcTBa». OTpadoTtka 3aaa4y Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PaBEeHCTB. PaBeHCTBO C epeMeHHOM.

Ypasnenua

[TonsiTe ypaBHEHUsS W KOpHS ypaBHEHHS. [Ipedcmasnenue 0 pagHOCUTbLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus: (001acms OONYCMUMbBIX 3HAYEHUU NePeMEHHOL).

Juneiinoe ypasuenue u e2o Kopuu

Pemienne nuHelHbIX ypaBHEHUW. Jluneiinoe ypasnenue ¢ napamempom. Koauuecmeo xopmeii
JIUHEUH020 ypasHerus. PeueHue TuHeliHblX YPasHeHUll ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBagparuelie ypaBHenus. HemonHble KkBajgpaTHble ypaBHEHUA. JIMCKPUMHUHAHT KBaJpaTHOIO
ypaBHeHus. dopmyrna KopHeW KBaApaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellleHne KBaJIpaTHBIX YPaBHEHMIA: HCIOJIb30BaHHE (HOPMYIBI A HAXOXKIACHUS
KOpHeH, epaguueckuti memoo pewleHus, pasiodCeHue Ha MHONCUmeny, noooop KopHel ¢
ucnonv3osanuem meopemol Buema. Konuuecmeo xopreii k6a0pamnozo ypasHeHus 8 3a8UCUMOCMU OM
e2o ouckpumunauma. buxeaopamnuie ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Ksaopamnuvie ypasnenus c napamempom.

/Jlpobno-payuonansvhsle ypagnenus

Pemenne mnpocrefimux JapoOHO-TMHEWHBIX YpaBHEHUH. Pewenue OpoOHO-payUOHATbHBIX
VPABHEHUI.

Memoovl pewienus ypagneHui: Memoobl PAGHOCUNbHBIX NPeodpaA308aHull, Memoo 3aMeHbl
nepemeHnnou, epaguueckuii memoo. Hcnonvzosanue ceolicme )yHKyull npu peuteHuu ypagHeHul.

Ipocmeiiuue uppayuonanvhvie ypasnenus suda (| f (x) =a, \/f (x) = \/g (x).

n
Vpasuenus suoa X =a .Vpasnenus 6 yeavix yuciax.

«BeposiTHOCTB coObITHII» OTpadoTka 3a1ay Ne 10 KM OI'D.



Cryuaiinvle coovimus

CnyvaifHble OMBITHI  (IKCIIEPUMEHTHI), DJIEMEHTapHBIC CIy4ailHble COOBITHS (MCXOJBI).
BepositHoct  snemeHTapHbIX  coObiTuid.  CoOBITUST B CIOy4YalHBIX ~ JOKCIEPUMEHTaX U
ONaronpusATCTBYIOIIME d3JIeMEHTapHble coObITHS. BeposTHOoCcTHM ciiydaliHbIX cOObITHI. ONBITHI €
PaBHOBO3MOKHBIMU ~ 3JIEMEHTApHBIMM  cOObITHAMU. Kilaccuueckue BEpOATHOCTHBIE OINBITHI  C
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuun u rpapukm». Orpadorka 3anad Ne 11 KUM OI'D.

Dynkyuu

Honamue ¢hynkuyuu

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpPOBAaHUE MPEJCTABICHUNH O METarpeIMeTHOM
MOHATUU «KOOpAMHATh. CrocoObl 3a1aHusl PYHKUMH: aHAIUTUYECKUH, rpadUuecKuii, TaOIUIHBIN.
I'paduk ¢dynkuuu. I[lpumepbl (yHKUMIA, NOTy4aeMblX B MPOIECCE HCCIEIOBAHUS Pa3IMYHbIX
peanbHBIX MPOLIECCOB U PeUIeHUs 3a1ad. 3HaueHue (yHKuuu B Touke. CBoiicTBa (yHKIMIA: 00JacTh
orpezeneHus, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
YemHOCmb/HeuemHocms, TIPOMEXKYTKHA BO3pacTaHus W yObIBaHUS, HauOOJbIIee M HaWMEHbIIEE
3HaueHus. MccnenoBanue GyHKIMM 110 ee rpaduky.

Juneinan pynkyusn

CaoiictBa U rpaduk JIuHEHHOW (QYHKIHMH. YTIO0BOH KoddduuueHT npsmoii. Pacmonoxenue
rpaduka JUHEHHONW (PYHKIIMHM B 3aBUCUMOCTH OT €€ yIJIoBOro kod(hduimenta u cBOOOJHOTO 4JIeHA.
Haxooicoenue kosgpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCILOBUAM. NPOXOHCOEHUE NPAMOTU
yepez 06e MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU depe3 OAHHYI0 MOYKY U
napaniebHot OaHHOU NPAMOU.

Keaopamuunasa gpynxyusn

CeoiictBa u rpaduk kBagpatuyHou ¢Qynkuuu (mapabomna). [locmpoenue epaguka
K68aAOpamu4Hol YYHKYUU no MmoyKam

Oopamnasa nponopyUoOHaAILHOCHb

k
CaoiictBa QyHKIMH y = k Y=< l'unepbomna.
X

«ITocnenoBarenbHocTH U nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvrhocmu u npozpeccuu
YucnoBasi mocienoBarenbHOCTh. [IprMepsl 4MCIOBBIX MOCHeqoBaTeabHOCTEH. beckoHeuHbie
MOCJIeIOBATENbHOCTH. ApudMeTHUECKasi TPOrpeccusl U ee CBoWcTBa. ['eoMeTpuyeckass mporpeccusl.
Dopmyna obue2o uneHa u cymmol N NEPvIX YIeHO8 apuhMemuyeckoll U 2eoMempuyecKol npocpeccui

«UmncnoBble u OykBeHHbIE BbIpa:keHus». OtpadoTka 3anau Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE GbIPAICEHUSA

BeipakeHue ¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloncTtaHoBKa BBIpa)KEHHUH BMECTO
MIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHp ¢ HaTypaJbHbIM IIOKa3zaTeleM U ee cBoicTBa. [IpeoOpasoBaHMsl BbIpaKeHHH,
COJIEPIKAIIMX CTETNIEHH C HAaTYPaJIbHBIM I10KA3aTeNIEM.

OpHouneH, MHOTOwWwIeH. JIeMcTBUS ¢ OJIHOWIEHAMU M MHOTOWIEHaMH (CJI0’KEHHE, BBIYUTaHUE,
yMHOXXeHHUe). DOpMylibl COKpPAILIEHHOTO YMHOXKEHHUS: Pa3HOCTb KBaJApaToB, KBaJApaT CYMMBI HU
paszHocTH. Pa3nojkeHne MHOroujeHa Ha MHOMKUTENM: BBIHECEHHE OOILEro MHOXKUTEIS 3a CKOOKH,
IpyNIMpOBKa, IPUMEHEHUE GOPMYIT COKPAIIEHHOT0 YMHOXKEHUs. KBaipaTHBIN TpeXuwieH, pa3IoxKeHne
KBaJIpaTHOT'O TPEXWIeHa HA MHOXKHUTEIH.

«ITpakTHYeckue pacyeTsbl o popmyaam» OtpaboTka 3a1a4 Ne 14 KUM OI'D

BelpaxxeHue ¢ mnepeMeHHOW. 3HauyeHHe BblpaxkeHus. lloncraHOBKa BBIpaKEHWH BMECTO
IIEPEMEHHBIX.

Lenvie svipasrcenusn

CreneHb C HaTypalbHBIM TIIOKa3areneM U ee cBoiicTBa. IIpeoOpa3oBaHusi BBIpaXKEHUH,
COJIEPIKalIMX CTETIIEHH C HATYPaJIbHBIM MOKA3aTEJIEM.
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OnnouneH, MHOTOWIEH. JIeHCTBUS ¢ OJHOYJIEHAMU U MHOTO4YIeHaMU (CIIOKEHUE, BEIUUTAHKE,
yMHOkeHue). PopMyJibl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTBY». OTpadoTka 3a1a4 Ne 15 KM OI'D.

Cucmemvul Hepasencme

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOM. PelieHue cucreM HEPAaBEHCTB C OIHOMU
NIEPEMEHHON: JMHENUHBIX, keadpammubix. V1300paxkeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOM
IPsIMOM. 3aIUCh PELLIEHUS] CUCTEMbI HEPAaBEHCTB.

«I'eomerpuyeckue ¢purypsl. Yriasm». Otpadotka 3anad Ne 16 KUM OI'D.

Benuuunwi

Benuuuna yrna. I'pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOr0 TpEyroibHUKA. BHemHuii yron tpeyroinpHuka. Cymma yrioB
TPEyroJIbHUKa

«I'eomerpuyeckue ¢purypsol. Jannb. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypul 6 ceomempuu u 8 OKpyycarouem mupe

['eomerpuueckast ¢urypa. BHyTpeHHss, BHemHsst oOmactd (Gurypbl, rpanuna. JIuHum u
o0JlacTu Ha TUIOCKOCTU. Brimykias u HeBbimykitas ¢urypsl. [lnockas u vemockas ¢purypsl. [Tonstue
BenmumHbl. [iinHa. 3sMepenne muHbl. EAuHUIBI H3MEepeHust JUTMHBI

Brigenenne cBoiicTB 00bekTOB. POpMUpPOBaHUE NPEACTABICHUN O METAIIPEAMETHOM MOHSATHH
«purypa». Touka, OTpe3oK, HpsMas, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OHCCEKTpHuca yria Hu ee
CBOMCTBA, BUIBI YTJIIOB, MHOTOYTOJIBHUKH, OKPY>KHOCTb M KPYT.

OceBast cummeTpusi reomeTpudeckux ¢uryp. LleHTpanbHas cHUMMETpUST TEOMETPUYECKHX

dburyp.

«ILmomaas MHOroyroabHuka». Orpadorka 3agau Ne 18 KM OI'D

H3zmepenus u eviuucienusn

[Tnomanu. dopmynbl MiIOMAAN TPEYyrojbHHKA, MapajuieiorpaMma W €ro YacTHBIX BHJIOB,
Tpanenun, ¢popmyna ['epona, Gopmyrna MmiIomaayd BITYKIOTO YETHIPEXYTOJbHUKA, (DOPMYIIBI JTHHBI
OKPY’KHOCTH | ILTOLIAAH KpyTa

«H3mepenust u Berunciaenus». Otpadotka 3aaaqd Ne 19 KM OI'D.

H3mepenua u eviuucinenus

[Tnomanu. ®opmynsl MIOMAAW TPEYrojabHHKA, MapajulejiorpaMMma M €ro 4YacTHBIX BHJOB,
Tpaneuuu, Qopmyia IJIOUIAAM BBITYKIOTO YETHIPEXYTOJbHUKA, (OPMYJbl IIUHBI OKPY>KHOCTH M
ioniaay Kpyra. Ilnomans npaBUiIbHOr0 MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpudeckie COOTHOIIEHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckue GyHKINHU yIIIa.

«Teopernueckue acnexktb». OTpadorka 3amay Ne 20 KUM OI'D.
Teopernueckue acrekThl, TEOPEMBbI, aKCHOMBI, OIpeIeNIeHus, (POPMYIIbL, JIEMMBI.

Pecypcsl
JIuteparypa
- Kauarun B.B., Kauaruna M.H. Marematnueckue TpeHupoBouHbIe 3a1anud. M. Ockmo, 2019
- Jlarmmo JI.JI., TTomoB M.A. MaTtematrka. DK3aMeHaIIMOHHBIN TpeHaxep. M. «Ox3amen», 2019
HNuTepHeT-pecypebl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

Ne Tema 3ansaTHA OCHOBHBIE BU/IbI ICATEIBHOCTH YYaLIUXCS jara
n/n wiad | gaxT
1 Beruucnienus u npeodpasosanus (6 3a1anue Beimonssor apudmMeTrueckue JeicTBUs ¢ pallMOHAIbHBIMU YHCIIaMU,
KI1M) BBIUUCIISIOT 3HAYEHUS YNUCIIOBBIX BBIPAKECHUH, IIEPEXOIAT OT OHOM (HOPMBI
2 Beruucnenus u npeodpasoBanus (6 3azaHue 3aIlMCH YUCIIa K IPYroi
KINM)
3 JeiictBuTenpHble yncina (7) N300pakaroT yuciia TO4YKaMyu Ha KOOPJMHATHON NPSMON, CPaBHUBAIOT
4 HeiicrButensubie yncina (7) JeHCTBUTENLHBIC YMCIIA, BHITIOJIHSIIOT BEIYMCIICHUS U TPeoOpa3oBaHus,
BBINOJIHSAIOT IPUKUIKY PE3yJIbTaTa BHIYMCIECHUN
5 ITpeoOpa3oBanus anredpandeckux BoIpaXeHUH | BBINMONHAIOT BIUMCICHHS U Tpeo0pa3oBaHusl apu(pMETHUECKUX BbIPAXKEHUH,
(8) MPUMEHSIOT CBOMCTBA apu()METHUECKUX KBAaIPATHBIX KOPHEH /st
6 [IpeoOpa3zoBanus anreOpanueckux BBIPKCHUH | IPeoOpa3oBaHuUs BbIPaKEHUI
(8)
7 YpaBHeHus u HepaBeHCTBa (9) Pemrator nuHeliHble U KBaJpaTHbIE YPABHEHUS C OJIHOM EPEMEHHOM,
8 YpaBHeHust u HepaBeHCTBA (9) HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI
9 @ynkuuu u rpapuku (11) CtposT 1 yuTaroT rpaduky pasiudHbIi QyHKIMHA, YuTatoT rpaduku GyHKIUH,
10 Oyukuu u rpapuku (11) OIMCHIBAIOT C MOMOILBIO (PYHKIMN pa3IUyHbIe 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU, HHTEPIIPETUPYIOT IpaUKH 3aBUCUMOCTEH
11 Uuncnossle U OykBeHHbIE BbIpaxkeHUs (13) BoinonHsoT npeodpa3oBanus anredpandeckux BhIPAKEHUHN, HAXOIAT
12 | Yucnossle 1 OykBeHHbIE BblpakeHus (13) 3Ha4eHUs1 OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE OJICTAHOBKH
13 | Ilpaktuueckue pacuetsl o popmynam (14) OcCy11ecTBIAIOT pacyeTsl o GopMyJiaM, BEIPAXKAIOT 3aBUCUMOCTH MEXKIY
BEIIMYMHAMH, BBIYHUCIISIFOT 3HAYSHHS YHCIIOBBIX BBIPAKECHHHA
14 | Ilpaktuueckue pacueTsl no ¢popmyaam (14)
15 [MpakTrko-opreHTHpOBaHHbIC 3a1aHus (1-5) BbINonHAIOT BEIYKCIEHMS U TPE0O0Pa30BaHUS, OCYIIECTBISIOT IPAKTHYECKHE
16 | [Ipaktuko-opreHTHpOBaHHbIE 3a1aHus (1-5) pacueTsl, CTPOAT U UCCIEAYIOT MaTEMAaTUUECKNE MOJIENH, UCIIOJIB3YIOT
pHUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTHUYECKON AESITeTbHOCTH
17 I'eomerpuueckue durypsl. Yrisl (16) BrinonHsieT AelicTBUS ¢ TEOMETPUIECKUME (PUTYPAMHU, PELIAIOT
18 ['eomeTpuueckue urypsl. Yrisl (16) IJIAHUMETPUYECKUE 32141 HA HAXOXKICHUE T€OMETPUUECKUX BEITMUYUH
(yrnoB)
19 ['eomerpuueckue purypsl. Jnmnsl (17) Pacnoznarot reomerpuueckre GUTypsl Ha MIIOCKOCTH, PA3IMYAIOT UX
20 | I'eomerpuueckue ¢purypsl. nuns (17) B3aMMHOE MOJIOKEHHE, M300pakat0T reOMEeTpHUECKUE (PUTYpHI, pelaroT
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IUTAHUMETPUYECKHUE 33/1a4M Ha HaX0XKIEHUE FeOMETPUYECKUX BEIUYUH (IJIUH,
YIJIOB)

21 | IInomaaps MHOroyrosbHuka (18) Pacnio3Haror reomerpuueckue GUrypbl Ha INIOCKOCTH, PEIIatoT

22 [Inomanp MHOTOyroapHuka (18) IJIAHUMETPUYECKUE 3a/1a4U HA HAXO0XKICHUE T€OMETPUYECKUX BEITUYHUH
(TutomIaeHi), OCYIIECTBISIOT PacUeThI 1O (hopMyJiaM

23 W3mepenus u Beiuucienus (19) OnpenensitoT KOOpAUHATHI TOUKH IJIOCKOCTH, IIPOBOJIAT ONE€paIK HaJ

24 | U3mepenus u Bbraucienus (19) BEKTOPaMH, BBIUUCIIAIOT AJIMHY U KOOPAUHATHI BEKTOPA, YOl MEXKAY
BEKTOpPaMHM, CUHYC, KOCUHYC U TaHI'€HC yIJla

25 | Teoperuueckue acnektsl (20) [IpoBoIAT nOoKa3aTeNbHbIE PACCYXKIEHHS, OLIEHUBAIOT JIOTHYECKYIO

26 Teopernueckue acnexTs (20) MIPABWIBHOCTH PACCYKICHHH, PACIIO3HAIOT OMIMOOYHBIC 3aKITFOUCHUS

27 Cucremsbl HepaBeHCTB (15) Pemrarotr ypaBHEHHs1, HEpaBEHCTBA U UX CUCTEMBI,

28 Cucremsbl HepaBeHCTB (15)

29 BepositHocTh coObiTuii (10) Haxonsat BEpOsITHOCTD CITy4aifHBIX COOBITHI B IMPOCTEHIINX pacyeTax

30 BepostHocTh coObiTHi (10)

31 | llocnemoBarenbHOCTH U niporpeccuu (12) Pacnio3naror apupmeTnyecKie 1 TeOMETPUYECKHE TPOrPECCUH, PEIIAIOT

32 | llocnenoBarensHOCTH U niporpeccuu (12) 3aJa4u C IpUMEHEeHHeM (OopMyJIbl OOILEro WieHa U CyMMbl HECKOJIBKUX
YJIEHOB IPOTPECCUH

33, | Pabora c KM (uacTts 1)

34
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