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IHosicuuTennLHAA 3aMHCKA

Pabouas nmporpamma «Marematuueckuil npaktukym» (IlogroroBka x OI'D mo MaremaTuke)
1 o0yyaromuxcs 9 Kjacca cocTaBIeHa B COOTBETCTBUM ¢ HOPMAaTUBHO-TIPABOBBIMH JOKYMEHTAMU:
@enepanbHblii 3akoH oT 29 nexadbps 2012 roga Ne 273-®d3  «O6 obpaszoBanuu B Poccuiickoit
denepanuny;
denepalibHBII TOCYIApCTBEHHBINM 00pa30BaTeNbHBIA CTaHAApTa OCHOBHOI'O 00IIero odpa3zoBaHUS,
YTBEP)KJICHHBI TpHKa3oM MuHucTtepcTBa oOpa3oBaHus W Hayku Poccmiickoit ®denepamuu ot
17.12.2010 Ne 1897, ¢ uamMeHeHHsIMU U onoaHEeHUsIME OT 29 nexadps 2014 r. N1644, ot 31 nekalps
2015 r. N1577,;
QenepanbHblii TepevYeHb YYEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHUIO TIPU  peau3aliu
UMEIOIIUX TOCYIapCTBEHHYIO AKKPEIUTALUI0 00pa30BaTENIbHBIX MPOrpaMM HadyajabHOro OOLIero,
OCHOBHOTO OOIIEro, CPeaHEero oOmero oOpa3oBaHMS, YTBEP)KICHHOTO MHpUKa3oM MMHHUCTEpCTBa
npocsemenust Poccuiickoit @enepannu ot 28.12.2018 No 345;
Paboune nporpammel o matemaruke: 5-11 xkmaccel/ (A.I.Mep3nsik, B.b.ITononckuit, M.C.Sxup n
ap.). — M.: Benrana-I'pag, 2017.

Ieas Kypca:
CUCTEMAaTH3alMsl 3HaHUM M CHOCOOOB JEATENBHOCTH YYallluXcsl 10 MaTeMaTHUKE 3a KypC OCHOBHOM
IIKOJIBI, TOJATOTOBKAa oOyyarommxcs 9 Kiacca K OCHOBHOMY TOCYJapCTBEHHOMY OK3aMEHY I10
MaTeMaTHuKe.
3agayu Kypca:
e 3aKkpenuTh OCHOBHBIE TEOPETUYECKUE TMIOHATUA U ONPEAENCHUsS IO OCHOBHBIM
M3Yy4aeMbIM pa3JiesaM;
e OrpaboTaTh OCHOBHBIE TUIBI 3amad u3ydaeMbix TUnoB KMUM OI'D «Anrebpa» u
«"eomeTpus» U UX AITOPUTM PELICHUS;
e ®dopmMupoBarh y 00y4aromMXcsl LIEJIOCTHOTO NPEJCTABICHUS O TE€ME, €€ 3HAYEHUS B
paszene MaTeMaTUKH, MEXIPEIMETHBIE CBSI3U C IPYTUMU TEMaMHU;
e (CnocoOcTBOBAaTh MHTEUIEKTYAIBHOMY Pa3BUTHIO ydalIuxcs, (POPMHUPOBAHHIO KauecCTB
MBIIUICHHSI, XapaKTePHBIX [UIs MaTeMaTH4YeCKOW JeSITeTbHOCTH M HE0OXOJIMMBIX
YYEeHHKY 7151 yenemHon caaun OI'D, my1st o01iedt conraibHOW OpUEHTAIINH,
e AKIEHTHpPOBaTh BHHMaHWE Yy4YallUXcsS Ha eIUHBIX TpeOOBaHHIX K MpaBUIaM
o(opMIIEHHS Pa3IMYHBIX BUIOB 3a/laHUM, BKIIOYAEMBIX B MTOTOBYIO QTTECTAIlMIO 3a
KYpPC OCHOBHOM HIKOJIBI.
e (CnocoOCcTBOBaTh CO3/IAHUIO YCIOBHUM OCMBICIIEHHOCTH Y4Y€HHS, BKIIIOUEHHS B HETO
oOydarolmierocss Ha YypOBHE HE TOJIBKO HMHTEJUIEKTYalIbHONH, HO JHYHOCTHOH U
COIMATbHOM aKTUBHOCTH C MPUMEHEHUEM TEX WJIM HHBIX METOJIOB 00 yUEHUS.

IIporpamma kypca «lloaroroBka k OI'D mo MaremaTuke» NpeaHa3HAYEHA ISl TOBBIIICHUS
3G GEKTUBHOCTH MOJATOTOBKM o0ydaromuxcsa 9 kiacca K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKe 3a KypCc OCHOBHOM IIKOJBI W TpeAycMaTpUBaeT HMX MOJrOTOBKY K JallbHEHIIEMY
Oo0y4eHMIO B CpeIHEW IIKOJIe»; HANpaBieH Ha BOCIOJHEHHE HEAOCTAIOUIMX 3HaHUM, OTpabOTKy
MPUEMOB pEIIeHUs 3a/JlaHui pa3IMYHBIX THUIOB U YpPOBHEH CII0)KHOCTU BHE 3aBHCHUMOCTH OT
(bopMyYIMPOBKH, a TaKXKe OTPaOOTKY THUIOBBIX 3a1aHuil OI'D mo MaTemMaTuke Ha TECTOBOM MaTepHale;
MO3BOJIUT CHCTEMATU3UPOBATh M YIIIYOUTh 3HAaHUS YYallMXcsl MO PA3IMYHBIM paszzesiaM Kypca
MaTeMaTHUKH OCHOBHOW mIKONbl (apudmernke, anredpe, CTaTUCTUKE, TEOPUHM BEPOATHOCTEH U
TEOMETPHN).

[Iporpamma Kypca cocraBieHa Ha oOcHOBe OO0s3aTeJIbHOr0O MHHHMYMa COJIEpXKaHHS
o0Opa3oBaTeNbHBIX MPOrPaMM IO MaTeMaTHKe W TpeOOBaHUN K YPOBHIO IMOJTOTOBKU BBIITYCKHHUKOB
OCHOBHOM 1IKoibl, ¢ yuetoM Crerudpukanmu KM st nposeaenus OI'D no maremaTHke U
Komudukaropa mnposepsembix TpeOoBanuii k pesynbTatam ocBoeHuss OOIl OOO u s1emMeHTOB
conepskanus s nposeaeHus OI'D o marematuke, noaroroieHHbx OUITN.



B cootBerctBum ¢ yuebnbm mianoM MBOY «beikoBekas OOII» wHa 2023-2024 yueOHbIN To1T

Ha M3y4YeHHE Kypca oTBeJeHO 34 yaca u3 yacTu yueOHoro riana (1 gac B Hezeno).

ILnanupyeMsle pe3yibTaThl OCBOCHHS POrPaMMBbI Kypca

Jluunocmuvie pe3yibmamol:

OTBETCTBEHHOE OTHOUICHWE K YYCHHMIO, TOTOBHOCTb W CIOCOOHOCTH K CaMOPa3BUTHIO WU
caM000pa30BaHUIO Ha OCHOBE MOTHBALMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BbIOOpY U
MOCTPOCHHIO JaJbHEUIIeH WHANBUIYAIBHON TPAaeKTOpUK 00pa3oBaHus Ha Oa3e OPHUEHTUPOBKU
B Mupe npodeccuii U NpPOo(PECcCHOHANBHBIX IPEINOYTEHUH, C YYeTOM YCTOHUYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIHLHOT'O OTHOLICHUS
K Tpynay.

DopMHUpOBaHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH.
OcBoeHUE COLMANBHBIX HOPM, MPaBUJI MOBEACHHUSI, poJiei 1 pOpM COIUANBbHOM JKU3HH.

PazBuTne MOpanbHOTO CO3HAHHMS W KOMIIETEHTHOCTH B PEIICHHH MOPAJIBHBIX IMPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (pOopMHpOBaHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MIOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K HDABCTBEHHBIM IIOCTYIKAM.
dopmMupoBaHHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE.
dopmupoBaHue CIOCOOHOCTH K 3MOLMOHAILHOMY BOCHPHUSTHIO MAaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peleHul, pacCy X ICHHMA

Memanpeomemnuie pe3ynbmamol 00yueHUs

Pezynamuenvie YY/[

e onpenensITh COOCTBEHHBbIE MPOOJIEMbl U NMPUYMHBI UX BO3HUKHOBEHUS IMPU padoTe C
MaTeMaTUYECKUMU O00BEKTaMU;

e (QopmynupoBaTh COOCTBEHHBIE BEPCHUU WJIM HPUMEHATH YK€ H3BECTHbIe (GOPMBI U
METO/BI pEIleHUs] MaTreMaTHyecKod MpoOieMbl, (GOpMyIUpoBaTh MPEANOTIOKEHUS U
CTPOUTh TUIOTE3bl OTHOCUTEIBHO pPAcCCMAaTPUBAEMOr0 OOBEKTa U MPEABOCXUINATH
pe3yibTaThl CBOEH yueOHO-1103HABATEIbHOM J1eTEbHOCTH;

® OmpeleNsaTh IMYTH JOCTH)KEHUs Leled W B3BEIIMBATh  BO3MOXKHOCTH pa3pelieHUs
OTpe/IeNIEHHBIX Y4eOHO-IT03HAaBATENbHBIX 33Ja4 B COOTBETCTBUU C OIpeAeICHHBIMU
KPUTEPHSIMHU U 33/1a4aMU;

® BBICTpauBaTh COOCTBEHHOE O00pa30BaTENbHOE MOJINPOCTPAHCTBO JJISl Ppa3perIeHUs
OIPEAEIIEHHOr0 Kpyra 3a/1ay, ONpeIessiTh U HAXOIUTh YCIOBHS U pealu3alu Uaen n
MJIaHOB (caMo00yueHue);

®  CaMOCTOSTENILHO BHIOMPATh CpPeay NMPEATIOKEHHBIX pecypcoB Haubosee 3ppekTuBHbIE U
3Ha4YMMBbIe MTpH padoTe C ONpeAeIeHHON MaTeMaTHYeCKOi MOIENbIO;

® yMEThb COCTaBJATh IUIAH pa3pelieHus ONpPEEeNIeHHOro0 Kpyra 3aaad, HCIONb3ys
pa3IMyYHbIE CXEMBI, PECYPCHI IOCTPOSHUS AMArpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOIINX
IIPOU3BECTHU JIOTHKO - CTPYKTYPHBINM aHAIN3 3a7auu;

e yMeTh IUIAHUPOBATh CBOMl 00pa3oBaTeNbHBIM MapUIpPyT, KOPPEKTUPOBaTb U BHOCHUTH
orpezieNieHHbIE U3MEHEHUs, KaueCTBEHHO BIUSIONINE HAa KOHEUHBIM MPOIYKT yueOHO-
MI03HABATEJILHON 1€ATENbHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCHTH CBOM JIEHCTBUS C MPEABKYIIAEMbIM UTOTOM Y4eOHO-
MO3HABATEJILHON JIE€ATEIbHOCTH MOCPEACTBOM KOHTPOJISI M IJIAHUPOBAHUS y4eOHOTO
npouecca B COOTBETCTBUM C HM3MEHSIOIIMMUCS CHUTYallMsIMH W IPUMEHSIEMbIMU
cpeacTBaMu M (GopMaMu OpraHM3alMi COTPYAHMYECTBA, a TAaK)Ke WHIUBUAYAIbHON
paboThI Ha YPOKE;

e yMeHHE OTOMpPATh COOTBETCTBYIOLINE CPECTBA PeaU3alllK PEUICHUS] MaTeMaTUYECKUX
3a1a4, MOA0MpaTh MHCTPYMEHTHI JI OLIEHWBAHUS CBOEM TpaeKTOpHUH B paboTe C
MaTEMaTUYECKUMHU NOHATUSIMU U MOJIETISIMU;

Hoznaeamenvuvie YY/[



YMEHHME OINpEAENATh OCHOBOIIOJIAralollee IOHATHE M IPOU3BOAUTH  JIOTMKO-
CTPYKTYpPHBIM aHajau3, ONpEAENATh OCHOBHBIE IPU3HAKM M CBOMCTBA C ITOMOUIBIO
COOTBETCTBYIOIUX CPEACTB U HHCTPYMEHTOB;

YMEHHUE MPOBOJIUTH KIacCU(UKALMI0O OOBEKTOB HAa OCHOBE KPUTEPHUEB, BBIICIATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JIaHHBIX;

YMEHUE MPOBOJUTH JIOTMYECKOE pPACCYKIEHHE B HalpaBI€HUM OT OOLIUX
3aKOHOMEPHOCTEW N3y4aeMOH 3a7ja4i 0 YaCTHBIX PACCMOTPEHUI;

YMEHHME CTPOUTH JIOTUYECKHE pACCYKIEHUS Ha OCHOBE CHUCTEMHBIX CpaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3Y4a€MOI'0 MaTEMaTUYECKOI0 pa3zeiia WK MOJAEIH, IIOHATUS
WM KJIACCOB, BBIACIIAS ONPECIICHHBIE CYIIECTBEHHBIE IPU3HAKU WA KPUTEPHH;
YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMUHOCTH
COOTBETCTBYIOLIMX LIETIOYEK PACCYKICHUI MpU paboTe ¢ MaTeMaTHYeCKUMHU 3a/1a4aMH,
YMETh MOAPOOHO M C)KATO MPEJCTABIATH ACTAIM3AINI0 OCHOBHBIX KOMIIOHEHTOB IpHU
JI0Ka3aTeNIbCTBE MTOHATUM U COOTHOLLIEHUN Ha MAaTEMATHYECKOM S3BIKE;

YMEHHME OpPraHU30BBIBATH IMOMCK M BBISBJIATH NPUYMHBI BO3HHMKAIOUIMX IPOLECCOB,
ABJICHUM, HanboJiee BEPOSITHbIE (PAKTOPbI, IO KOTOPHIM MAaTEMaTHUYECKUE MOJEIH U
00BEKTBl BEOyT ce0sl MO OINpeesIeHHBbIM JIOTMYECKHMM 3aKOHaM, YMETb IPUBOJIUTH
IPUYMHHO-CJIEICTBEHHBIN aHaIN3 MOHATUH, CYK/IEHUN U MAaTEMaTUYECKUX 3aKOHOB;
YMEHHUE CTPOMTh MaTeMaTH4YeCKyl0 MOJeNb IpPH 3aJaHHOM YCJIOBUH, oOiajaroiei
ONpENIeNIEHHbIMU  XapaKTePUCTUKaMH  OO0BEKTa NpU HAJIUYUU  ONPEAETICHHBIX
KOMITOHEHTOB ()OPMHUPYIOLIETOCS TPEANIOIAraeMOro MOHATHUS HIIN SIBICHUS;

YMEHHME  IIEPEBOJUTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOIILYIO
MaTeMaTHYeCKOM 3aJaud Ha S3bIK TIpaduyeckoro OTOoOpakeHHs - COCTaBJICHUS
MaTeMaTUYECKON MOJIENIN, COXPAHSIOIIEH OCHOBHBIE CBOICTBA U XapaKTEPUCTHUKHU;
YMEHME 3aJaBaTh IIJIaH PELICHUS MAaTEMaTHYECKOW 3aJadd, peaJn30BbIBaTh AJITOPUTM
NeMCcTBUM Kak MOIIAroBOM HMHCTPYKLUMHU JAJs pa3pelieHHs y4eOHO-TIO03HABaTENIbHOM
3a/1a4i;

YMEHHE CTPOUTH J0KA3aTEIBCTBO METOIOM OT IIPOTUBHOTO;

yMeHue paboraTh C NpoOJEMHON cHUTyalued, OCYLIECTBIATh 00pa30BaTEeNbHBIN
Ipoliecc MOCPEICTBOM IOMCKAa METO/I0B M CIIOCOOOB pa3pelieHusl 3a/lau, ONpeaeisTh
IPaHHULbI CBOEro 00pa30BaTEIbLHOrO MPOCTPAHCTBA,

YMETb OpPUEHTUPOBAaTbCA B TEKCTE, BBIABIATH TIJIABHOE YCIOBHE 3aJaud U
YCTaHABJIMBATh COOTHOILIIEHUE pacCMaTpUBAaEMbIX OOBEKTOB;

yYMEHUE MEepeBOANUTh, HHTEPHPETHPOBATH TEKCT B HHBbIE (DOPMBI MpEACTaBICHUS
UH(POPMALIUU: CXEMBI, TUarpaMMbl, TpauecKoe MpeCTaBICHUE JaHHBIX;

Kommynuxamuenwie YY/|

yMmeHne paboTath B KoMaHze, (OPMUPOBAHHE HABHIKOB COTPYAHHUYECTBA M Y4E€OHOTO
B3aMMOJICHCTBYS B YCIOBUSX KOMAHIHOM UTPHI HIIK HHOU (hOPMBI B3aUMO/ICHCTBUS,
YMEHHUE paclpelessiTh POJIM W 3a/ladyd B pamMKax 3aHsATHs, GOPMHPYS TakKe HaBBIKH
OPraHU3aTOPCKOr0 XapaKTepa;

YMEHHE OIEHUBATh MPABHILHOCTh COOCTBEHHBIX JCUCTBUH, a TaKkKe AEATEeIbHOCTH
JPYTUX YYaCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3aJa4 KOMMYHHKaIUU, (OPMYJIUPOBATh U OTCTAMBATh B3TJISIIHI,
apryMEHTUPOBATh JOBOJBI, BBIBOJIBI, A TAaKX€ BBIABUTaTbh KOHTApPTryMEHTBHI,
HEOOXOMUMBIC [UIsl BBISIBICHUS CUTYallMM YCIeXa B pEIICHUH TOW WM WHOU
MaTeMaTHYeCKOM 3a7auM;

YMEHHE TOJb30BaThCsl MATeMAaTUYECKUMHU TEpMUHAMU I pelleHus ydeOHo-
[03HABATEJIBHBIX 33J1a4, a TAK)KE CTPOUTH COOTBETCTBYIOIME PEUYEBBIC BHICKA3BIBAHUS
Ha MaTEMaTUYECKOM SI3BIKE VISl BHICTpAWBaHUS MAaTEMATHUYECKON MOJIEIH;

YMETb CTPOMTH MATEMAaTUYECKME MOJAEIM C IOMOLIBK0  COOTBETCTBYIOIIETO
MIPOTrpaMMHOTO 00€CTIeUeHHUsI, CEPBUCOB CBOOOTHOTO OTAAJICHHOTO JJOCTYIIA;



yMEeTh TPaMOTHO M YETKO, corjacHo mpasBmwiam odopmienus KMM-a OI'D 3aHocuthb
MIOJIy4YE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnule pe3yromamei:

dbopMUpOBaHHE HABBIKOB IMOMCKAa MAaTEMAaTUYECKOTO METO/a, AJTOPUTMA M TOWCKA
peleHus 3aaun B cTpykType 3agad OI'D;
(dbopMHpOBaHKE HABBIKA PEIICHUS ONPEACIICHHBIX TUITOB 3a/1a4 B CTPYKType 3amad OI'3;
yMeHue paboraTh ¢ TaOJIMIlaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETh
peoOpa30BhIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEJIbCTBAX M IMIPUMEHSEMBIX METOaX JIJIs
penieHus: o0pa3oBaTeIbHbIX 33/1a4;
YyMEHUE TMPUBOJUTH B CHCTEMY, COIOCTaBIATh, 0000IMIaTh H aHAIM3UPOBATH
WH(OPMAIIMOHHBIE KOMIIOHEHTHl MATEMAaTHYECKOTO XapakTepa U yMETh MPUMEHSTh
3aKOHBI U TIpaBWJIa JJIs PEIICHHUs] KOHKPETHBIX 3a]1a4;
YMEHHE BBIJCIATh TJIABHYIO M H30BITOUHYIO HH(OPMAIIUIO, MPOU3BOAUTHE CMBICIOBOE
CKaTHe MaTeMaTUYeCKUX (aKTOB, COBOKYITHOCTH METOJIOB M  CIIOCOOOB pEUICHHS;
YMETh IPEICTAaBISATh B CIOBECHON (popMe, MCMOIb3Ysl CXEMbl U pa3IUYHbIE TaOIUIIbI,
rpaduKu U quarpamMmbl, KapThl MMOHSATHI U KJIACTEPhI, OCHOBHBIC UCH W TUIAH PEIICHUS
TOH WJIM MHOW MaTeMaTHYECKOM 3aj1auH.

Tpebosanus Kk ypoeH0 NOO20MOBKU YYAUWUXCS

HarypaasbHble ynciia. J[poou. PannonajabHble yucaa
Buinycknux nayuumces:

HOHUMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUHCIICHUS;

OIIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C JICIMMOCTBIO HATYPAJIbHBIX YHUCEIL;

BbIp@)XaTh YHUCJIAa B SKBUBAJIEHTHHIX (opMax, BbIOMpass Haubojee NOIXOASILIYI0 B
3aBUCUMOCTH OT KOHKPETHOMU CUTYAaLUH;

CpPaBHUBATH U YIOPSAI0YMBATH PAllMOHAIBHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIIEHUS C PAMOHAIBHBIMM YUCIIAMH, COYETasl YCTHBIE U ITHCbMEHHBIE
IIPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaIbKYIISITOPA;

UCIIOJIB30BaTh IIOHATUSA W YMEHUSA, CBA3aHHBIE C IPONOPLMOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMHM, B XOJ€ pEHICHUs MaTeMaTHYeCKUX 3aJad M 33Jad M3 CMEXHBIX
IIPEAMETOB, BBIIIOIHATH HECIIOKHBIE IIPAKTUYECKUE PACUETHI.

JeiicTBUTEIbHBIC YMCJIA
Buinycknux nayuumes:

HCIOJIB30BAaTh HAYAJIIBHBIC MPEACTABIICHUSA O MHOKCCTBE I[@I\/'ICTBI/ITCJ'II)HI)IX YUCCII,
ONCpHUPOBATH MOHATHUEM KBAJAPATHOTO KOPHS, IIPUMEHATH €I'0 B BBIYMCIICHUAX.

Auaredpanyeckue BbIpaKeHHs
Buinycknuxnayuyumcs:

YpaBHeHust

OTIEPUPOBATh MOHATHIMH «TOXIECTBO», «TOXKJIECTBEHHOE MPEeOOpa3oBaHUE», pelIaTh
3a/1auu, coJiepkamre OyKBeHHBIC JaHHBIC, paboTaTh ¢ POpMyIIaMH;

BBITIONHATh NIPEOOpa3OBaHUsl  BBIPAXKEHHH, COAEpXKAIIUX CTEEHH C  LEeIbIMU
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJTHSITh TOXKJECTBEHHBIE TTPEOOpa30BaHUs pallMOHATBHBIX BBIPAKECHHN HA OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOYJIEHAMH U alreOpanvdecKuMu JpOo0sSMH;

BBITIOJIHSTH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIH.

Buvinycknux nayuumcs.

pemaTh OCHOBHBIE BHU/IBI PAIMOHAIBHBIX YPABHEHUW C OJHOM MEPEMEHHOM, CUCTEMBbI
JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMU;

MOHUMATh YpaBHEHUE KaK BaXXHEHIIYI0 MATEMaTUYECKYI0 MOJENb AJisi ONUCAHUA U
U3YYCHUS Pa3HOOOpA3HBIX pEAIbHBIX CHTYyallMii, pemarh TEKCTOBBIE 3aadu
anreOpanvdecKuM METOI0M;



® [pUMEHATh rpaduyeckue TMPEACTaBICHUS  JUISI  UCCICAOBAHUS  YpaBHEHHIA,
MCCJIEIOBAHMSI U PELLIEHUS CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.
HepaBencrBa
Buinycknux nayyumes:
® [IOHMMaThb ¥ IPHUMEHATH TEPMHUHOJOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLUIEHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;
e pelarh JMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M HX CHUCTEMBI; peIIaTh
KBaJ[paTHbIC HEPABEHCTBA C OTOPOIl HAa TpapUUECKUE MPEICTABICHHS.
OcHoBHbIE MOHATHSA. YK c/I0BbIE PYHKIMH
Buinycknux nayyumes:
® [IOHMMaThb W MHCIIOJb30BaTh (YHKUHMOHAJIbHBIE MOHATUA M  SA3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUCHU);
e CTpouTh TpapuKu dJIEMEHTApHBIX (YHKIUI;, HCCIEAOBaTh CBOMCTBA YHCIOBBIX
(GyHKLUI Ha OCHOBE W3Y4EHUS MOBEACHUS UX Ipa(uKoB;
® T[OHMMAaTh (YHKIUIO KaK BAKHEHIIYI0 MaTeMaTHYeCKyl0 MOJENb JUIsl OMUCAHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLIEro MHpA, MPUMEHATh (PYHKUIMOHAIBHBIN S3bIK AJIs
OIKCAHM U UCCIIeI0OBaHUS 3aBUCUMOCTEH MeX 1y (PU3NUECKMMHU BEITUYMHAMH.
OnucarejibHasi CTATHCTHKA
Buinyckuux nayuumes:
® UCHOJB30BATh TPOCTEHIINE CIIOCOOBI TPEACTABICHUS M aHAJINW3a CTaTUCTHYECKUX
JTAaHHBIX.
Cay4aiinblie COOBITHSI U BEPOATHOCTD
BoinmyckHUKHay4nTCS
® HaXOJAUTHOTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTh CIYy4aiHOTO COOBITHSI.
KomOunaropuka
e BrinyckHUK HayyuTCs peliaTb KOMOWHATOpHBIE 3aJaud Ha HaXOXKJIEHUE Yucia
00BEKTOB WJIM KOMOMHALIUH.
Harusanas reomerpus
Buinycknux nayyumes:
® pacrno3HaBaTb Ha 4YEPTEkKaxX, PUCYHKaX, MOJENAX U B OKPYKAIOIIEM MHpE IUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
e pacrmo3HaBaThb pa3BEPTKU KyOa, MNPSAMOYrOJIBHOIO Mapajulesenuneaa, MpaBUIbHOU
MUPAMU/JIBL, HUIMHIPA U KOHYCA;
® CTPOMTH Pa3BEPTKHU KyOa U MPSIMOYTOJILHOTO Mapasuieenunesa;
® OmpeleNiTh M0 JMHEHHBIM pa3MepaM pa3BEPTKH (PUTyphl JUHEHHBIE pa3Mepbl caMou
¢burypsl 1 Ha060pOT;
®  BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO Mapasliesienunesa.
I'eomerpuuyeckue purypsl
Buinycknuk nayuumcs:
® [10JIb30BATHCS A3BIKOM F'€OMETPUH ISl OMMCAHUS MPEAMETOB OKPYKAIOLIETO MUpa U UX
B3aMMHOI'O PACIIONIOKEHMS;
® pacrno3HaBaTh U M300pakaTh Ha YepTEKax U PUCYHKaX reoMeTpruueckue (GUrypsl u ux
KOH(UTypaluu;
® HAXO/AUTh 3HAUEHUS JUIMH JIMHEHHBIX JIEMEHTOB (UTYp U MX OTHOILICHHUS, TPaJdyCHYIO
mepy yrioB ot 0° no 180°, mpuMeHsis onpeieNieHus, CBOMCTBA U MPU3HAKU (QUTYp U UX
JJIEMEHTOB, OTHOUIeHUs ¢uryp (paBeHCTBO, TMOAO0HE, CUMMETPUH, TOBOPOT,
NapauIeIbHbIA IEPEHOC);
® OnepupoBaTh C HAYAJIbHBIMHU MOHATUSIMU TPUTOHOMETPHUH U BBIMIOJIHATH 3J€MEHTapHbIE
onepaunuu HaJ QYHKIUSAMH YIJIOB;
e pemarh 3a7auyd Ha J0Ka3aTeNbCTBO, ONUpPAasCh Ha H3Yy4eHHBbIE CBOWCTBa (uryp u
OTHOLICHUH MEXIy HUMH U IPUMEHSSI H3YYCHHBIE METOBI JOKA3aTEIbCTB;




e pelarbh HECIOXHBIE 3aJayd Ha IIOCTPOCHHUE, IPUMEHsAs OCHOBHBIE aQJITOPUTMBI
IIOCTPOEHUS C IMTOMOILBIO LIUPKYJI U JIMHEUKH;
e pemars NPOCTEHIINE IIAHUMETPUUECKHE 3a1a41 B IPOCTPAHCTBE.
H3mepenne reomeTpu4ecKux BeJIUYHH
Buinycknux nayuumes:
®  HCIIOJIB30BAaTh CBOMCTBA U3MEPEHMS [UIMH, IUIOIIAACH U YIJIOB IIPU PELICHHUH 3a7a4d Ha
HaxXOXJCHUE [UIMHBI OTpe3Ka, JJIUHBl OKDPYKHOCTH, IJIUHBI IyTM OKPY)KHOCTH,
IpasyCHOM MEpHI yIia;
e BBYNCIAATH IUIOUIAJAM  TPEYTOJIBHUKOB, IPSAMOYIOJIBHMKOB, IapaJlJIeIOrPaMMOB,
Tparneuuii, KpyroB U CEKTOPOB;
®  BBIUUCIATH JUIMHY OKPYKHOCTH, JJIMHY IYT'HM OKPYXHOCTH;
® BBIUUCIIATH JJMHBI JIMHEWHBIX 3JE€MEHTOB (DPUIYyp M UX YIUIbl, UCHONb3Ys (HOPMYJIbI
JUINHBI OKPY’KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMyJIbl IUIOMAAeH GUryp;
e pemarh 3a7add Ha JIOKA3aTeLCTBO C MCIOJIb30BAHUEM (POPMYII IJIHMHBI OKPY)KHOCTH U
JUTMHBI YT OKPY>KHOCTH, (popmy turomaaet puryp;
e pemarb NPaKTUYECKUE 3a7a4M, CBSA3AHHBIC C HAXOKIECHUEM I'€OMETPUYECKUX BEJINYHMH
(Mcnomb3yst IPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEJCTBA).
Koopaunarsi
Buinyckuux nayuumes:
® BBUHCIATH JUIMHY OTpE3Ka 10 KOOPAMHATAM €r0 KOHIIOB; BBIYHCIATH KOOPAMHATHI
CepeMHbBI OTPE3KA;
®  CIIOJIB30BAaTh KOOPAMHATHBINA METOJ 11l U3yYEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

ConeprxaHue Kypca

«IIpakTuKO-OpueHTHpPOBaHHBbIE 3aqaHus» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE JAHHBIX, MJaH U CXEMa, U3BJIEUCHUE HYKHOI
uHpopmanuu. M3MmeHunmBocTh mpu u3MepeHusX. Pematomue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Bblumciaenns m mpeoOpa3oBaHue BenuuuH. VccienoBaHue NpOCTEHIIMX
MaTE€MaTHYECKUX MOJEIEH.

«Bbruucsienus u npeodpasoanus». Orpadotka 3agau Ne 6 KM OI'D.

Jeiicmeus ¢ HamypanbHbIMU YUCAAMU

CrnoxxeHWe W BBIUMTAHWE, KOMITIOHCHTHI CIIOKCHHS W BBIYUTAHHS, CBS3b MEXKIY HHMH,
HaXO0XJCHHE CyMMbl M Pa3HOCTH, M3MEHEHHE CYMMBI U Pa3HOCTU MPH H3MEHEHHUH KOMIIOHEHTOB
CJIOKCHHSI M BBIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMITOHEHTHI YMHOKEHUS U IeTICHHS, CBSI3b MEXTy HUMU, YMHOKCHHE
U CIIO)KEHUE B CTOJIOHK, JCJICHHE YTOJIKOM, ITPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO MPUKUAKH H 0OPaTHOTO
JEUCTBUA.

Yucnosvie sviparxcenun

YucnoBoe BEIpAXKCHHE U €T0 3HAYCHHE, TTOPSIOK BBITOJTHCHHUS JCHCTBHIA.

/lpoou. Obviknosennvle opoou

Houns, gacth, ApoOHOE YKCIIo, 1po0k. J[poOHOE unco Kak pe3yabTaT neieHus. [IpaBuibHbIe 1
HEeMpaBUIbHbIE TPOOH, CMEIIaHHAs IPOOh (CMEIIaHHOE YHCTIO).

3anmuch HATypallbHOTO 4YHCIa B BHJE NIpOoOHM C 3aJaHHBIM 3HaMeHarenem, npeoOpa3oBaHUe
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO JPOOh U HA0OOPOT.

[TpuBenenue apobeit k 00meMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEi.

CrnoxxeHre W BBIYUTAHUE OOBIKHOBEHHBIX JApo0Oed. YMHOXKEHHE M JeeHHe OOBIKHOBEHHBIX
TpoOei.

Apudmernueckre IeHCTBHS CO CMEIIAHHBIMU JAPOOSMH.

Apudmerndeckue 1eMCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobul payuonanuzayuu 8bl4UCIeHUl U UX NpUMeHeHUe NPU 8bINOTHEHUU 0etCMEU.



Jecamuunvie Opoou

[IpeoOpazoBanre necATUYHBIX ApoOell B OObIKHOBEHHBIC. CpaBHEHHE ICCATUYHBIX APOOCH.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOell. OKpyriieHne AECATUYHBIX ApoOed. YMHOXKCHHE U
NeNeHUE JECATUYHBIX NpobOei. [Ipeobpaszosarue 00bIKHOBEHHBIX Opobell 6 Oecsimuynvie OpoOU.
Koneunvie u beckoneunvie oecamuumvie Opoou.

Yucna. Payuonanovuvie uucia

MHoxecTBO panuoHaNbHBIX unced. CpaBHEHHME palMOHAJIBHBIX 4Yucen. [ledicTBus c
panroHaATBLHBIMU YUCIIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecimudHol 0poobio.

Jlpobno-payuonanvusie eviparcenus

[IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPAKEHHIA: CIIOKEHHE, YMHOXXCHHUE, JICJICHHUE.
Aneebpauueckas opobw. Cokpawenue aneedpauueckux opobeil. IIpusedenue anreedpauueckux opooeti
K obwemy 3Hamenamenio. [lelicmeusi ¢ aneebpaudeckumu OpoOIMU. CLONCEHUe, BblYUMAHUE,
VMHOJICeHUe, OeleHue, 8036e0eHUe 8 CIEeNeHb.

«JleiicTBUTEIBLHBIE YHCaAa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonanvuvie uucna

N3o00paxenue uvucea Ha YHUCIOBOW (kKoopauHaTHOM) mpsmoil. CpaBHeHue umcen. Moaynb
4yyciaa, TEOMETPUYECKash MHTEpHpeTauus MOIyJds 4ucia. J[edcTBUA €  TOJOXKHUTEIbHBIMU U
OTPULIATEIILHBIMU YK CIIaMU. MHOXECTBO LIEJIBIX YUCET.

Koopounama mouxu

OCHOBHbBIC TIOHATHUS, KOOPOUHAMHBIU JIYY, pAcCmosiHue medncoy moykamu. Koopounamor
MOYKU.

Hppayuonanvnule uucna

[TonsTHE MppanMoOHaNbHOIO YKciia. Pacno3HaBaHne HppaliMOHAIbHBIX YHACEIL.

MHoocecmso OelicmeumenbHbIX Yucei.

«IIpeoGpa3zoBanue anredpanyeckux Bbipazkenuii». Otpadotka 3a1a4 Ne § KM OI'D

Hppayuonanvuvie yucna

[TonsiTne uppanMoOHANBHOIO YHncia. Pacno3HaBaHMe WppalMOHalIbHBIX uyHcen. [Ipumepsl
J0Ka3aTenbCcTB B anredpe. /Jelcmeus ¢ uppayuoHanbHuIMUu YUCIAMU. YMHOdICEHUe, OeleHue,
8036e0eHle 8 CmeneHb.

MHnoocecmso OelicmeumenbHbIX Yuce.

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

Pasencmea

YucnoBoe paBeHCTBO. CBOWCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasnenua

[TonsiTie ypaBHEHUS U KOpHS ypaBHeHHs. [Ipedcmasnenue O pagHOCUTbLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus (001acmMb 0ONYCMUMbBIX 3HAYEHUU NePeMEeHHOU).

Juneiinoe ypasuenue u €20 KOpuu

Pemienne nuHERHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHenus. Pewenue nunelinvlx ypasHeHuti ¢ napamempom.

Keaopamnoe ypasuenue u e2o kopnu

KBagparueie ypaBHeHus. HemonHble KBaJgpaTHble ypaBHEHUs. JIMCKPUMHUHAHT KBaJpPaTHOIO
ypaBHeHus. dopmyna KopHeW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellieHue KBaJIpaTHBIX YpaBHEHHI: HCIONb30BaHUE (HOPMYINBI IS HaXOXKICHUS
KOpHEH, epaguueckuti memoo pewlenus, pasiodceHue Ha MHOdCUmeny, noooop KopHeu ¢
ucnoavbzoeanuem meopemol Buema. Konuvecmeo xopHeil K6a0pamno2o ypagHeHus: 8 3a8UCUMOCIU OM
e2o ouckpumunauma. buxeaopamnule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Kesaopammnuie ypasnenus ¢ napamemponm.

/lpoono-payuonanvnsie ypagnenus

Pemenne mnpocreiiimux apoOHO-TMHEWHBIX YpaBHEHUH. Pewenue OpoOHO-payUOHATbHBIX
VPABHEHUII.



Memoovl pewienus ypagueHuil: Memoobl PAGHOCUNbHBIX NPeodpaA308aHull, Memoo 3aMeHbl
nepemeHnHou, epaguueckuii memoo. Hcnonvzosarue ceolicme QyHKyull npu peutenuu ypagHeHul.

TIpocmetiwue uppayuonanvivie ypasHenus 6uda ﬁf f(x)=a, \ff (x) = \/g (x) .

n
Vpasnenus suoa X' = aQ .Ypasnenus: 6 yeavix 4uciax.

«BepositHoCTb codbITHII» OTpadoTka 3a1au Ne 10 KM OI'D.

Cnyuaiinvie coovimus

Cny4aifHple OMBITHI  (IKCIIEPUMEHTHI), JJIEMCHTapHBIC CIy4ailHble COOBITHS (MCXOJBI).
BepositHocTi  anemeHTapHbBIX  coObituidi.  COOBITHST B CIOy4YalHBIX — OKCIIEPUMEHTaxX |
ONaronpusATCTBYIOLIUE dSJEeMEHTapHble cOObITHS. BeposTHOCTH ciydallHbIX CcOOBITUNA. ONBITHL €
PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMM  cOObITHAMU. Kitlaccuueckue BEpOATHOCTHBIE OINBITHI  C
HCIIOJIb30BAaHUEM MOHET, KyOUKOB.

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

Dyukyuu

Ilonamue ¢ynkyuu

JlekapToBBI KOOpPIMHATHI Ha TIOCKOCTH. DOpMHUpPOBaHKE MPEICTABICHUA O METANPEIMETHOM
HNOHATUU «KOOpAUHAThD». CrocoObl 3aaHus (YHKUMN: aHANUTUYECKUH, rpadudecKuii, TaOJIUYHBIN.
I'paduk dynknuu. I[lpumepbl (QyHKIOMIA, MOTyIaeMBIX B TIPOIECCE HCCICIOBAHMS Pa3TMIHBIX
peasbHBIX MPOLECCOB U pelleHus 3a1ad. 3HadeHue ¢yHkuuu B Touke. CBoiicTBa QyHKUHM: 001acTh
OTpeIesIeHus, MHOXECTBO 3HAYCHHH, HYJIH, POMEKYTKH 3HAaKOMOCTOSIHCTBA,
uemHoOCmyb/HeyemHoCmy, TPOMEXKYTKH BO3pacTaHuss M yObIBaHMsA, HauOoJblllee U HauMEHbIlee
3Ha4yeHus. MccnenoBanue QyHKIUH 110 €€ TpaduKy.

Juneitnas gpynkyun

CpoiictBa u rpaduk iuHEHHON ¢(yHKUMU. YTi0BOHM K03 duiment npsmoi. Pacmonoxenne
rpaduka JUHEHHONH (QYHKIIMM B 3aBUCUMOCTH OT €€ yIJIOBOro Ko3((uIMeHTa U CBOOOJHOrO 4jeHa.
Haxoorcoenue xosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCIOBUAM: NPOXOHCOEHUE NPAMOLL
uepe3 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napanieibHol OaHHOU NPSMOUL.

Keaopamuunaa ¢pynxyusn

CpoiictBa u rpaduk KBagpatuyHod ¢yHkuuu (mapabona). [locmpoenue epaguka
K8AOpAmMu4HoU QYHKYuU no moukam

Oépamnasn nponopyUOHaAILHOCHb

k
CrolicTBa QyHKIUH Y = K Y= l'unepbomna.
X

«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3agad Ne 12 KM OI'3. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
Yucnoas mocienoBareabHOCTh. [IprMepsl 4HMCIOBBIX MOcienoBareabHOCTeN. beckoHeuHble
mocneaoBaTenbHOCTH. Apudmernyeckas Mporpeccus U ee CBoicTBa. ['eoMeTpuueckas Mporpeccus.
Dopmyna obue2o uneHa u cymmol N NEPEbIX YNeHO8 apUuhMemuyecKol U 2eoMempuyecKol npoepeccuii

«YmucsoBble M OyKBeHHbIe BbIpa:keHusi». Otpadotka 3anad Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE GbIPAICCHUSA

BelpaxxeHue ¢ mnepeMeHHOW. 3HauyeHHe BblpaxkeHus. lloncraHoBKa BBIpaKEHHH BMECTO
[IEPEMEHHBIX.

Llenvie svipasrcenusn

CreneHb C HaTypaJbHBIM IIOKa3zareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHUH,
COJZIep KAIlMX CTENEHN C HaTypaJbHbBIM IIOKA3aTEIEM.

OpnnHowieH, MHOrouwieH. JleMcTBUs ¢ OHOWIEHAMU M MHOTOWIEHaMH (CIIOKEHUE, BBIUUTAHUE,
yMHOXeHHue). DOopMysibl COKPALIEHHOTO YMHOXEHHS: pPa3HOCTb KBAApaTOB, KBAApaT CyMMbI H
pasHocTH. PaznokeHne MHOTrOYJeHa Ha MHOXKUTENM: BBIHECEHHE OOIINEro MHOXKHTENS 3a CKOOKH,



IpYNIUPOBKA, IPUMEHEHUE (POPMYJI COKpPAIIEHHOTO YMHOKEHUs. KBapaTHbIN TpexusieH, pa3iokKeHne
KBaJpaTHOIO TpEX4eHa Ha MHOKHUTEIIU.

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

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxkeHus. lloncraHoBKa BBIpaKEHUHW BMECTO
IIEPEMEHHBIX.

Llenvie evipasicenun

Crenenp C HaTypaJbHBIM TIIOKaszareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BBIpaXKECHUH,
COJIEpIKalMX CTEIIEHU C HATypaJIbHBIM I10KAa3aTEIIEM.

OpHowieH, MHOrouwieH. JIeMcTBUs ¢ OJHOWIEHAMU M MHOI'OWIEHaMU (CJI0’KEHUE, BBIYUTAHUE,
yMHOeHHe). DopMyJibl COKPAILIEHHOI'O YMHOKEHHUSL.

«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KUM OI'D.

Cucmemul nepasencme

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

«I'eomerpuueckue ¢urypsl. Yriaby. Otpadotka 3amad Ne 16 KUM OI'D.

Benuuunwi

Bemnuuna yrna. ['pangycHas mepa yria.

Tpeyzonvnux

CaolicTBa paBHOOEAPEHHOTO TpPEyroyibHUKa. BHemHwuii yron TpeyronbHuka. Cymma yrioB
TPEYroJbHUKA

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

Duzypui 6 ceomempuu u 6 OKpyHcaouiem mupe

I'eomerpuueckast ¢urypa. BHyTpeHHss, BHewmHsst oOnacTy ¢GuUrypel, rpaHuna. JIuHuM u
o0yacTy Ha IJIOCKOCTH. Bhimykias u HeBbinmykias Gurypsl. [Inockas u Hemnockas gurypsl. [Tonstue
BenuuuHbl. [nuna. 3Mepenne mummHbl. EquHULbI M13MEpEeHUs JUIMHbI

Boigenenue coiictB 00bekToB. DopMHpoBaHUE MPEICTAaBICHUM O METAIPeIMETHOM MOHITHH
«purypa». Touka, OTpe3oK, mpsimas, JIyd, JIOMaHasi, IJIOCKOCTb, Yroj, OMCCEKTpuca yria HU ee
CBOMCTBA, BU/IbI YIVIOB, MHOI'OYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cumMmeTpust reomeTpudeckux ¢uryp. LleHTpanbHass CUMMETpPUS TE€OMETPUUYECKHX

¢buryp.

«Ilimomans MHOrOoyroabHuka». Orpadorka 3agau Ne 18 KM OI'D

Hsmepenua u éviuucnenusn

[Tnomamu. DopMynsl IMJIOMAIM TPEYTroOJbHUKA, MapaieliorpaMMa M €ro YacTHBIX BHUJIOB,
Tpanenuu, Gopmyna I'epona, Gopmyna Miomaay BHITYKIOIO YETHIPEXYTOJIbHUKA, (GOPMYIIBI JUIUHBI
OKPY>KHOCTH H TUTIOIIAIH Kpyra

«M3mepenust u Bprunciaenus». Orpadotka 3aaaqd Ne 19 KUM OI'D.

H3mepenusa u eviuucnenus

[Tnomanu. ®opmynbl MIOMAAW TPEYTrOJbHMKA, MapajuleiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, QGopmyia IUIOUIAAXA BBINTYKJIOIO YEThIPEXYrojdbHUKA, (POPMYJbl JUIMHBI OKPYKHOCTH U
ioniaau kpyra. [lnomans npaBUuIbHOrO MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpudyeckie COOTHOIIECHUS B MPSIMOYTOJIBHOM TPEYTOJbHUKE.
Tpuronomerpuueckre GyHKIUH yIia.

«Teopernyeckue acnektTb». OTpadoTrka 3amay Ne 20 KM OI'D.
Teopernueckne acrekThl, TEOPEMbI, AaKCHOMBI, ONIpeIeNIeHuUs, (POPMYJIBL, JIEMMBI.
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Pecypcsl
JIuteparypa
- Kauarun B.B., Kauarnna M.H. Marematuueckue TpeHupoBouHble 3a1anua. M. Ockmo, 2019

- Jlanmo JI./I., [TomoB M.A. MaTteMaruka. DKk3aMeHallMOHHbINA TpeHaxkep. M. «Jk3amen», 2019
HuTepHeT-pecypebl

http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math oge
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KasennapHo-TreMaTnyeckoe NJiaHUPOBaHNe

Ne Tema 3anaTus OCHOBHBIE BUIBI A€ATEILHOCTH narta
/1 (Ne 3amanus B8 KUM) yUanmxcs UTaH dakr
1 3HAKOMCTBO C BbINONHAIOT 3HAKOMCTBO CO 4.09.2024
JEMOHCTPALIMOHHBIM | CTPYKTYpPOH 2K3aMeHa,
MaTepHaIoM JIEMOHCTPAIIMOHHBIM MaTepUAJIOM
2 Brruucnenus u Brimonssior apudpMeTnueckue 11.09.2024
npeoOpa3oBaHus JeUCTBUS C pallMOHATLHBIMHU
YHCIIaMU, BBIYUCIIAIOT 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH, TEPEXOISAT OT
OJTHOM (hOPMBI 3aITMCH YHCIIA K IPYTOH
3,4 JlericTBUTEIbHBIC N3006paxarotT uncia TOYKaMu Ha 18.09.2024
qucna KOOpPJIUHATHON NPSIMOM, CPAaBHUBAIOT
JIEHCTBUTEIbHBIE YU CIIA, BEITOIHSIIOT 25.09.2024
BBIUHCIICHHS U IPEOOPa30BaHNUS,
BBITIOJIHAIOT IPUKUIKY PE3yibTaTa
BBIYMCIICHUM.
5,6 | [IpeobpazoBanus BEITIONHSIOT BEIYHCTICHUS | 2.10.2024
anredpanvdecKux npeobpa3oBaHus apuPMETHIECKUX
BBIPAKEHUN BBIPAKEHU, IPUMEHSIOT CBOMCTBA 9.10.2024
apuMeTHUUeCKUX KBaJApaTHBIX KOpHEH
JUTS TPE0OPa30BAHMSI BRIPAKESHUH
7.8 VYpaBHeHus u Pemarot nuHeiHbIE M KBaApaTHBIE 16.10.2024
HEPaBEHCTBA YpaBHEHUS C OAHON EPEMEHHOM,
HEepaBeHCTBa ¢ o HOM nepemenHoit u | 23.10.2024
WX CHCTEMBI
9,10 | ®ynkuuu v rpadpuku | CTPOST U YUTAIOT rpadUKU 6.11.2024
pa3IMYHbIN QYHKINNA, YUTAIOT
rpaduku GyHKLIUH, OMHUCHIBAIOT C 13.11.2024
MOMOIIBI0 (DYHKIIMNA Pa3TUIHBIC
3aBHCUMOCTH MEX/1y BETUUNHAMH,
UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN
11,12 | IlpakTuyeckue OcCyIIEeCTBIIAIOT pacyeThl 110 20.11.2024
pacyeTsl 1o (dbopMmyraM, BBIpaKaroT 3aBUCUMOCTH
dhopmynam MEXy BEJIMUMHAMH, BBIYUCIISIOT 27.11.2024
3HA4YEeHHUs] YUCIIOBBIX BBIPAKEHUN
13- IIpakTuko- BBINOMHAIOT BEIYUCIEHUS U 4.12.2024
16 OpUEHTUPOBAHHbBIE peo0pa30BaHus, OCYIIECTBISIOT
3aganus (1-5) [IPaKTUYECKHUE PACUETBhl, CTPOSAT U 11.12.2024
WCCIIEAYIOT MaTEMaTHIECKIE MOJIEIH,
UCTOJB3YIOT NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTHUYECKON
JeSITeIbHOCTH
17,18 | 'eomeTpuueckue Boinonusier nefictBus ¢ 15.12.2025
¢urypst. Yrisl (15) reOMEeTPHUUECKUMH (pUrypamu,
pemaroT MIaHUMETPUIECKUE 3a1aul 22.12.2025
Ha HaXO0X/IEHUE TEOMETPUIECKUX
BeJWYUH (YIJIOB)
19,20 | 'eomeTpuueckue Pacno3nator reomerpuueckue purypsr | 29.01.2025
¢burypsl. Jlnuaet (16) | Ha MIOCKOCTH, Pa3IMYalOT UX

12




B3aMMHOE TIOJIOKEHUE, H300paKaroT 5.02.2025
reoMeTpuueckue GUrypsbl, periarT
TUTAHUMETPUYCCKUE 3a/1a49H Ha
HaXO0XJICHUE TCOMETPUUECKUX
BEJIMYUH (JUIMH, YTJIOB)
21,22 | Ilnomanp Pacnoznaror reomerpuueckue gurypst | 12.02.2025
MHOroyrojibHuKa (17) | Ha IIOCKOCTH, PEIIAIOT
IJITAHUMETPUIECKHE 3a/1a4l Ha 19.02.2025
HaXO0XJICHUE TEOMETPUUECKUX
BEJIMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacueTsl 1o Gpopmynam
23,24 | Ismepenus u OnpenensroT KOOPAUHATH TOYKH 26.02.2025
BbruuciieHus (18) IUIOCKOCTH, IPOBOJIST ONEPALIMKU HaAJ
BEKTOpPaMH, BBIYUCIISIIOT JJIUHY U 5.03.2025
KOOPJMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPaMH, CHHYC, KOCUHYC M TAaHT€HC
yria
25,26 | TeopeTnueckue [IpoBoasT moKa3aTeIbHBIC 12.03.2025
acrekTsl (19) pacCyXIeHHs, OLIEHUBAIOT
JIOTUYECKYIO NMPaBUIBHOCTh 19.03.2025
pacCyXIeHH, paclO3HAIOT
OIIMOOYHBIC 3aKITFOYCHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHEHMsI, HEpaBEHCTBA U 26.03.2025
(13) UX CHCTEMBI, 9.04.2025
29,30 | BeposiTHOCTB Haxozsat BEpOosSTHOCTB CiTydaitHBIX 16.04.2025
coObITHil (10) COOBITHH B MPOCTEHUIINX pacueTax 23.04.2025
31,32 | [locnenoBarensHOCTH | Pacmo3HaroT apudmeTrndeckue u 30.04.2025
u porpeccud (12) reOMETPHUECKUE TPOIPECCHH,
pemaroT 3a/1auu ¢ MPUMEHEHUEM 7.05.2025
(hopMyIIbI 00IIIET0 YJIeHA U CYMMBI
HECKOJIbKUX YIEHOB MTPOTPECCHHU
33 Pa6ora c KUM 14.05.2025
(vactsb 1)
34 Paborta ¢ KUM 21.05.2025
(uactsp 1)
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