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IHosicuuTennLHAA 3aMHCKA

Pabouas nmporpammMa «3a cTpaHHIIaMU Y4eOHHMKA MaTeMaTHKW» Ui o0ydaromuxcs 9 kiacca
COCTaBJICHa B COOTBETCTBUU C HOPMATHUBHO-TIPABOBBIMU JOKYMEHTAMH:
@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 TIpHKa3oM MuHucTepcTBa oOpa3oBaHuMsi M Hayku Poccuiickoit denepanuu OT
17.12.2010 Ne 1897, ¢ uamMeHeHusIMU U onoaHEeHUsIME OT 29 nexadps 2014 r. N1644, ot 31 nekabps
2015 r. N1577;
QenepanbHblii TepevYeHb YYEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHUIO TIPU  peau3aliu
UMEIOUINX TOCYAapCTBEHHYIO aKKpeIuTalnio 00pa3oBaTeNbHBIX MPOTrpaMM HaydajabHOTO OOIIero,
OCHOBHOTO OOIIIEro, CpeaHero oOmero oOpa3oBaHMs, YTBEPXKICHHOTO NPUKA30M MUHHUCTEPCTBA
npocseienus: Poccuiickoit @enepannu ot 28.12.2018 No 345;
Paboune nporpammer o matemaruke: 5-11 kmaccel/ (A.I'. Mepamnsxk, B.b. [lononckwuii, M.C. Skup u
ap.). — M.: Benrana-I'pag, 2017.

Ieas Kypca:
CUCTEMAaTH3alMsl 3HaHUM M CIOCOOOB JEATENBHOCTH YyYallluXCsl 10 MAaTeMaTUKE 3a KypC OCHOBHOM
IIKOJIBI, TOJATOTOBKAa oOyyarommxcs 9 Kiacca K OCHOBHOMY TOCYJapCTBEHHOMY OK3aMEHY I10
MaTeMaTHuKe.
3agayu Kypca:
e 3aKpenuTh OCHOBHBIC TEOPETUYECKHE TIOHATHS M OMNPEACIICHUS 10 OCHOBHBIM
M3Yy4aeMbIM pa3JiesaM;
e OrpaboTaTh OCHOBHBIE THUIIBI 3a7ady u3ydaembix TunoB KM 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 TEMaMU;
¢ (CnocoOCTBOBAaTh MHTEIEKTYAIBHOMY Pa3BUTHIO yYalIuXcs, (OPMUPOBAHUIO KAYECTB
MBIIUICHHSI, XapaKTePHBIX [UIs MaTeMaTH4YeCKOW JeSITeTbHOCTH M HE0OXOJIMMBIX
YYEeHHKY 7151 yenemHon caaun OI'D, my1st o01iedt conraibHOW OpUEHTAIINH,
e AKIEHTHpPOBaTh BHHMaHUE Yy4YallUXcsS Ha eAUHBIX TPeOOBaHHMAX K MpaBUIaM
o(opMIICHHS Pa3IMYHBIX BUIOB 3a/laHUM, BKJIIOYAEMBIX B UTOTOBYIO aTTECTAIUIO 3a
KYpPC OCHOBHOM HIKOJIBI.
e (CnocoOCcTBOBaTh CO3/IAHUIO YCIOBHUM OCMBICIIEHHOCTH Y4Y€HHS, BKIIIOUEHHS B HETO
oOydarolierocss Ha YpOBHE HE TOJBKO HHTEJUIEKTYalbHONW, HO JHYHOCTHOH U
COITMATPHOM aKTUBHOCTH C IPUMEHEHHEM TEX WJIM HHBIX METOJIOB O0YUICHHUSI.

IIporpamma kypca «lloaroroBka k OI'D mo MaremaTuke» NpeaHa3HAYEHA ISl TOBBIIICHUS
3¢ HEKTUBHOCTH MOJATOTOBKM oOydaromuxcs 9 kiacca K OCHOBHOMY I'OCYJIapCTBEHHOMY JK3aMeHY IO
MaTeMaTHKe 3a KypCc OCHOBHOM IIKOJBI W TpeAycMaTpUBaeT HMX MOJrOTOBKY K JallbHEHIIEMY
Oo0y4eHMI0O B CpeAHEH IIKOJIe»; HANpaBiIeH Ha BOCIIOJHEHHE HEAOCTAIOUIMX 3HAHWUU, OTPabOTKY
MPUEMOB pEIICHUs 3aJaHui pa3IMYHBIX THUIOB M YPOBHEH CIIOXKHOCTH BHE 3aBUCHUMOCTH OT
(bopMyYIMPOBKH, a TaKXKe OTPaOOTKY THUIOBBIX 3a1aHuil OI'D mo MaTemMaTuke Ha TECTOBOM MaTepHale;
MO3BOJINT CHCTEMATU3UPOBATh M YIIIYOUTh 3HAHUS YYalUXCs IO Pa3IMYHBIM pasfenaMm Kypca
MaTeMaTHUKH OCHOBHOW mIKONbl (apudmernke, anredpe, CTaTUCTUKE, TEOPUHM BEPOATHOCTEH U
TEOMETPHN).

[Iporpamma Kypca cocraBieHa Ha OcHOBe OO0s3aTeNIbHOT0O MHUHHMYMa COJIEPYKAHHS
o0pa30BaTeNbHBIX MPOTPaMM IO MaTeMaTHKe W TpeOOBaHUN K YPOBHIO MOJITOTOBKU BBITYCKHUKOB
OCHOBHOM 1IKoibl, ¢ yuetoM Crerudpukanmu KM st nposeaenus OI'D no maremaTHke U
Komudukaropa mnposepseMbix TpeOoBanuii k pesynbratam ocBoeHusi OOIl OOO u snemeHTOB
conepskanus s nposeaeHus OI'D o marematuke, noaroroieHHbx OUITN.



Ha U3y4eHue Kypca otBezieHo 34 yaca (1 yac B Hezelo).

IInanupyemMsle pe3yJbTaTbl 0CBOCHHS IIPOrPaMMBbI Kypca

Jluunocmuvie pesyibmamoi:

OTBETCTBEHHOE OTHOUIEHHWE K YYEHMIO, TOTOBHOCTb U CIOCOOHOCTh K CAMOPA3BUTUIO U
caM000pa30BaHUIO0 HA OCHOBE MOTUBALIMU K OOYYEHUIO U ITO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYAIBHOM TpaeKTOpUK 00pa3oBaHus Ha 6a3e OPUEHTUPOBKU
B Mmupe npodeccuii M TPOPECCHOHANBHBIX MPEINOYTCHUH, C YYETOM YCTOHYMBBIX
II03HABATENIbHBIX UHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIHHOI'O OTHOLIEHUS
K Tpynay.

@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHSA, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU.
OcBocHHE CONMANTLHBIX HOPM, IPABUJI MIOBEJCHHUS, poJiei 1 (OpPM COIMATBHOM JKU3HH.

Pa3BuTHe MOpanbHOrO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUU MOPAIbHBIX MpoOsieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (POpMHpOBAaHUS HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOIO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOTI'O OTHOIICHHUS K HPABCTBEHHBIM MOCTYIIKAM.
®opmMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYITHUYECTBE.
®opMupoBaHUEe CIIOCOOHOCTH K 3MOIMOHAJILHOMY BOCTHPUSITHIO MAaT€MaTHUYECKHUX OOBEKTOB,
3a/1a4, peIeHU, PacCyKACHUN

Memanpeomemnuie pe3ynvmamol 00yueHUs

Pecynamuenvie YY/[

e ompenensaTh COOCTBEHHBbIC MPOOJIEMbl U MPUYMHBI UX BO3HUKHOBEHUS MPH padoTe C
MaTeMaTHYeCKUMU 00BEKTaMU;

e (opMynMpoBaTh COOCTBEHHBIC BEPCHUH WIM NPUMEHSATH YyXKe H3BECTHbIE (DOpPMBI U
METO/Ibl PEIICHUsS MaTeMaTH4eCKOM HpoOJieMbl, (OpPMYIUPOBATh MPEIIOJIOKEHUS U
CTPOUTh THUIMOTE3bl OTHOCHTEIBHO paccMaTpHUBaeMoOro oOBEKTa M MPEABOCXHINATH
pe3ynbTaThl cBOel yueOHO-TI03HABATENbHOM e TEIbHOCTH;

® ONpenensaTh NYTH JOCTHUKEHUs LEeJIed W B3BEUIMBATh  BO3MOXKHOCTH pa3pelieHus
OTIpe/IeIEHHBIX Y4eOHO-TI03HABATENbHBIX 33J]a4 B COOTBETCTBUU C OIpPEAeNCHHBIMU
KPUTEPUSIMHU U 3a/1a4aMu;

e BBICTpaMBaTh COOCTBEHHOE OOpa3oBaTeIbHOE MOANPOCTPAHCTBO JJS pa3pellieHus
OTIPEIeNIEHHOT0 KpYyTa 3a/1a4, ONpelesITh U HAXOIUTh YCIOBHS JUIS pealu3aluu uaen u
MIaHOB (camooOyueHue);

®  CaMOCTOSTEIbHO BbIOMpATh CPEIU MPEIOKEHHBIX PECYpcOB Hanbosee 3pPeKTUBHbBIE U
3HauYMMBbIE MTPH paboTe C ONpPEIETICHHON MaTeMaTHYECKON MOJIETIBIO;

® YMEThb COCTABJISATh IIJIAaH pa3pelIeHUsi OIpPEACICHHOrO0 Kpyra 3ajad, HCIOIb3ys
pa3IMYHbIE CXEMBbI, PECYPCHI TOCTPOEHUS IUarpaMM, MEHTAJIbHBIX KAapT, MO3BOJISIOMINX
MIPOU3BECTHU JIOTHKO - CTPYKTYPHBIN aHAIM3 3aauu;

® yMETh IUIAHUPOBATH CBOW 0Opa3oBaTENbHBIA MapIIPyT, KOPPEKTUPOBATh U BHOCHTH
oTpesieieHHbIE U3MEHEHUs, KAaUeCTBEHHO BIUSIONINE HAa KOHEUHBIM MPOIYKT yueOHO-
MMO3HABATEILHOM JIESITEIIbHOCTH,

® yMEHHE KaueCTBEHHO COOTHOCHUTHb CBOM JCWUCTBUS C MPEABKYIIAEMbIM UTOTOM y4eOHO-
MO3HABATENILHON JIEATEeIbHOCTH TOCPEACTBOM KOHTPOJSI M IJIAHHUPOBAHUS Y4eOHOTO
mporecca B COOTBETCTBUU C HM3MEHSIOIIMMUCS CHUTYallMsIMU W IPUMEHSEMbIMU
cpeacTBaMu M (GopMaMU OpraHM3alMH COTPYAHHYECTBA, a TAKXKe WHIUBUAYaTbHOU
paboTHI HA YPOKE;

e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPE/ICTBA PEeATU3alUN PEILICHUS] MaTeMaTUYeCKIX
3a/1a4, MOA0MpaTh WHCTPYMEHTHI JUIsl OIICHWBAHHS CBOEH TpaeKTOpuu B paboTe ¢
MaTeMaTUYECKUMHU MOHATUSIMA U MOJIETISIMU;

Ho3naeamenvnvie YY/[



YMEHHME OINpEAENATh OCHOBOIIOJATAlONIee IOHATHE M IPOU3BOJUTH  JIOTHKO-
CTPYKTYpPHBIM aHajau3, ONpPEAEIATh OCHOBHBIE IPU3HAKM M CBOWCTBA C IIOMOIIBIO
COOTBETCTBYIOIUX CPEACTB U HHCTPYMEHTOB;

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

YMEHUE MPOBOJUTH JIOTMYECKOE pPACCYKIEHHE B HalpaBI€HUM OT OOLIUX
3aKOHOMEPHOCTEN N3y4aeMOH 3a7jau 0 YaCTHBIX PACCMOTPEHUN;

YMEHHME CTPOUTH JIOTUYECKHE pACCYKIEHUS Ha OCHOBE CHUCTEMHBIX CpaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4aeMOI'0 MaTEMaTUYECKOTO pa3jieia WIN MOJENN, IOHATHS
WM KJIACCOB, BBIACIIASA ONPEICIICHHBIE CYIIECTBEHHBIE IPU3HAKU WU KPUTEPHH;
YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMUHOCTH
COOTBETCTBYIOLIMX LIETIOYEK PACCYKICHUI MpU paboTe ¢ MaTeMaTHYeCKUMHU 3a/1a4aMH,
YMETh MOAPOOHO M CXKATO MPEACTABIATH JCTATH3AIMI0O OCHOBHBIX KOMIIOHEHTOB IMpPHU
JI0Ka3aTeNbCTBE MMOHATUM U COOTHOLLIEHUN Ha MAaTEMATHYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATH IMOMCK M BBISBJIATH NPUYMHBI BO3HHMKAIOUIMX IPOLECCOB,
ABJICHUM, HanboJiee BEPOSITHbIE (PAKTOPbI, IO KOTOPHIM MAaTEMaTHUYECKUE MOJEIH U
00BEKTBl BEAyT ceOsl MO OIpEeIesICHHBIM JIOTHUECKUM 3aKOHaM, YMETb IPUBOAUTH
IPUYMHHO-CJIEICTBEHHBIN aHaIN3 MOHATUH, CYK/IEHUN 1 MAaTEMaTUYECKUX 3aKOHOB;
YMEHHUE CTPOMTh MaTeMaTH4YeCKyl0 MOJeNb IpPH 3aJaHHOM YCJIOBUH, oOiajaroiei
ONpENIeNIEHHbIMU  XapaKTePUCTUKAaMM  OO0BEKTa TMPU  HAJIMYUU  ONpPEAETCHHBIX
KOMITOHEHTOB ()OPMUPYIOLIETOCS TPEAIIOIAraeMOT0 MOHATHUS HITH SIBIICHHS,

YMEHHME  IIEPEBOJUTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOILYIO
MaTeMaTHYeCKOM 3aJaud Ha S3bIK TIpaduyeckoro OTOoOpakeHHs - COCTaBJICHUS
MaTeMaTUYeCKON MOJIENIN, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;
YMEHME 3aJaBaTh IIJIaH PELIECHUS MAaTeMaTHYECKOW 3aJaud, PEaln30BbIBaTh AITOPUTM
NeMCcTBUM Kak MOIIAroBOM HMHCTPYKLUMHU JAJs pa3pelieHHs y4eOHO-TIO03HABaTENIbHOM
3a/1a4i;

YMEHHE CTPOUTH J0KA3aTEIBCTBO METOIOM OT IIPOTUBHOTO;

yMeHue paboraThb C NpPoOOJEMHON cHUTyalnued, OCYIIECTBIATh 0O0pa30BaTEeNbHBIN
Ipoliecc MOCPEICTBOM IMOMCKA METOJIOB M CIIOCOOOB pa3pelieHUs 3aJauu, ONpeesaTh
IPaHHULbI CBOEro 00pa30BaTEIbLHOrO MPOCTPAHCTBA,

YMETb OpPUEHTUPOBAaTbCA B TEKCTE, BBIABIATH TIJIABHOE YCIOBHE 3aJaud U
YCTaHaBJIMBATh COOTHOILLIEHUE PACCMATPHUBAEMBIX O0BEKTOB;

YMEHHUE MEepeBOANUTh, HHTEPIPETHPOBATH TEKCT B HHbIE (HOPMBI TMPEACTaBICHUS
UH(POPMALIUU: CXEMBI, TUarpaMMbl, TpauecKoe MpeCTaBICHUE JaHHBIX;

Kommynuxamuenwie YY/|

yMmeHne paboTath B KoMaHze, (OPMUPOBAHHE HABHIKOB COTPYAHHUYECTBA M Y4E€OHOTO
B3aMMOJICHCTBYS B YCIIOBUSX KOMAH/IHOW UTPHI HIIK MHOU (DOPMBI B3aUMOICHCTBUS;
YMEHHUE paclpelessiTh POJIM W 3a/ladyd B pamMKax 3aHsATHs, GOPMHPYS TakKe HaBBIKH
OPraHU3aTOPCKOr0 XapaKTepa;

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

KOPPEKTHO, B paMKax 3ajJad KOMMYHHKaIUU, (OPMYJIUPOBATh U OTCTAWBATh B3TJISIBI,
apryMEHTUPOBATh JOBOJBI, BBIBOJIBI, A TAaKX€ BBIABUTaTbh KOHTApPTryMEHTBHI,
HEOOXOMUMBIC [UIsl BBISIBICHUS CUTYallMM YCIeXa B pEIICHUH TOW WM WHOU
MaTeMaTHYeCKOM 3a7auM;

YMEHHE TIO0Jh30BAThCSl MATEMAaTUYCCKUMHU TEpPMUHAMHU I pEIIeHUus YydeOHO-
[03HABATEJIbHBIX 3aJ1a4, a TAKKE€ CTPOUTH COOTBETCTBYIOLIHME PEUYEBBIE BHICKA3BIBAHUS
Ha MaTEMaTUYECKOM SI3BIKE VISl BHICTpAWBaHUS MAaTEMATHUYECKON MOJIEIH;

YMETb CTPOMTH MATEMAaTUYECKME MOJEIM C IOMOIIBK)  COOTBETCTBYIOIIETO
MIPOrpaMMHOTO 00eCIIeueHH s, CEPBUCOB CBOOOTHOTO OTAAJIEHHOTO JOCTYIIA;



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

IIpeomemnule pe3yromamei:

(dbopMUpOBaHHE HABBIKOB IMOMCKA MAaTEMAaTHYECKOTO METOJa, aJIrOpUTMa M IOHMCKA
peleHus 3aaun B cTpykType 3agad OI'D;
(dbopMHpOBaHKE HaBbIKA PEIICHUS ONPEICICHHBIX TUIIOB 33/1a4 B CTPYKType 3ana4d OI'D;
yMeHue paboraTh ¢ TaOJIMIlaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETh
peoOpa3oBhIBaTh 3HAKU U CUMBOJIBI B JIOKA3aTEJIbCTBAX M MPUMEHIEMBIX METOJAX IS
penieHus: o0pa3oBaTeIbHbIX 33/1a4;
yMEHUE TPUBOJUTH B CHCTEMY, COIIOCTaBIATh, 0000ImaTh W aHAJIW3UPOBATH
WH(OPMAIIMOHHBIE KOMIIOHEHTHl MATEMAaTHYECKOTO XapakTepa U yMETh MPUMEHSTh
3aKOHBI U TIpaBWJIa JJIs PEIICHHUs] KOHKPETHBIX 3a]1a4;
YMEHHE BBIACIATh TJIABHYIO U H30BITOUHYIO HH(OPMAIIMIO, MPOU3BOJAUTH CMBICIOBOE
CKaTUE MaTeMaTH4eCcKuX (PaKTOB, COBOKYITHOCTH METOJIOB M  CIIOCOOOB peEIICHUS;
YMETh IPEICTAaBISATh B CIOBECHON (popMe, MCMOIb3Ysl CXEMbl U pa3IUYHbIE TaOIUIIbI,
rpaduKu U guarpamMmbl, KapThl MOHATHH U KJIaCTePbl, OCHOBHBIC UJICH U TUTAH PEIICHUS
TOH WJIM MHOW MaTeMaTHYECKOM 3aj1auH.

Tpebosanus Kk ypoeHO NOO20MOBKU YYAUWUXCS

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

HOHUMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUHCIICHUS;

OIIEPUPOBATH MTOHATUAMH, CBI3aHHBIMU C JCIUMOCTBIO HATYypaJIbHBIX YUCEIL,

BbIp@XaTh YHMCJIa B 3KBUBAJEHTHHIX (opMmax, BbIOMpas Hambosee MNOAXOAALIYI0 B
3aBUCUMOCTH OT KOHKPETHOMU CUTYAaLUH;

CpPaBHUBATH U YIOPSAI0YMBATH PAllMOHAIBHBIC YUCIIA;

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

UCIIOJIB30BaTh IIOHATHS W YMEHUS, CBSA3aHHBIE C INPONOPLUOHAIBHOCTBIO 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 TOHSTHIMH «TOXIECTBO», «TOXKJIECTBEHHOE MpeoOpa3oOBaHME), PEIIaTh
3a/1auu, coJiepkamue OyKBeHHBIC JaHHBIE; padoTaTh C GOpMyIIamMu;

BBIMIOJHATh NPEe0Opa3OBaHUSl  BBIPAXKEHHM, COAEpXKAIIUX CTEeHH C IEeIbIMU
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJTHSITh TOXKJECTBEHHBIE TTPEOOpa30BaHUs pallMOHATBHBIX BBIPAKECHHN HA OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alTreOpanvdecKuMu JpOo0sSMH;

BBITIOJIHSTH PA3JI0KEHUE MHOTOWIEHOB Ha MHOKHUTEIIH.

Buvinycknux nayuumcs.

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

MOHUMATh YpaBHEHUE KaK BAXXHEHUIIYI0 MATEMaTUYECKYI0 MOJENb JJI1 OMUCAHUS U
U3YYCHUS Pa3HOOOpa3HBIX pEAlbHBIX CHUTYyallWif, peIatb TEKCTOBbIC 3ajadu
anreOpanvdecKuM METOI0M;



® [pUMEHATh rpaduyeckue TMPEACTaBICHUS  JUISI  UCCICAOBAHUS  YpaBHEHHIA,
MCCIJIEIOBAHMSI U PEILIEHUS CUCTEM YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayyumes:
® [IOHMMaThb M IPHUMEHATH TEPMHHOJIOTHMI0 U CHUMBOJIMKY, CBA3aHHBIE C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;
e pelarh JMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M HX CHUCTEMBI; peIIaTh
KBaJ[paTHbIC HEPABEHCTBA C OTMIOPOM HA rpauuecKue MpeICTaBICHUS.
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 U3Y4EHUS MOBEAECHUS UX Ipa(uKoB;
® [OHMMAaTh (YHKIMIO KaK BAKHEHIIYIO MaTEMaTH4YeCKyl0 MOJENb JUIsl OMUCAHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLIEro MHpA, MPUMEHATh (PYHKUIMOHAIBHBIN S3bIK AJIs
OIKCAHM U UCCIIeI0OBaHUS 3aBUCUMOCTEH MeX 1y (PU3NUECKMMHU BEITUYMHAMH.
OnucaresibHasi CTATHCTHKA
Buinyckuux nayuumes:
® UCHOJB30BATh MPOCTEHIINE CIIOCOOBI TPEACTABICHUS M aHAJIM3a CTaTUCTHYECKUX
JTAaHHBIX.
Cay4aiinblie COOBITHSI U BEPOATHOCTD
BoinmyckHUKHay4nTCS
® HaXOJAUTHOTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTh CIYy4aiHOTO COOBITHSI.
Kom0unnaropuka
e BrinyckHUK HayuyuTCs peliaTb KOMOWHATOpHBIE 3aJaud Ha HaXOXKJEHUE Yucia
00BEKTOB WJIM KOMOMHALIUH.
Harusanas reomerpus
Buinycknux nayyumes:
® pacrno3HaBaTb Ha 4YEPTEkKaxX, PUCYHKaX, MOJENAX U B OKPYKAIOIIEM MHpE IUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
e pacrno3HaBaThb pa3BEPTKH KyOa, NPSMOYrOJbHOTO Mapajljiesienuieaa, IpaBUIbHON
MUPaMU/JIbl, HUIMH]IpA U KOHYCA;
® CTPOMTH Pa3BEPTKHU KyOa U MPSIMOYTOJILHOTO Mapasuieenunesa;
® OmpeleNiTh M0 JMHEHHBIM pa3MepaM pa3BEPTKH (PUTyphl JUHEHHBIE pa3Mepbl caMou
¢buryps! 1 Ha060pOT;
®  BBIUUCIIATH 00BEM MPSIMOYTOJIILHOTO Mapasuiesenunesa.
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;
® HAXOAWTh 3HAUEHUS JUIMH JIMHEHHBIX JIEMEHTOB (UTYp U MX OTHOLICHMS, TPalyCHYIO
mepy yrioB ot 0° no 180°, mpuMeHsis onpeieNieHus, CBOMCTBA U MPU3HAKU (QUTYp U UX
JJIEMEHTOB, OTHOUIeHUs ¢uryp (paBeHCTBO, TMOAO0HE, CUMMETPUH, TOBOPOT,
napaJuIeIbHBINA IEPEHOC);
® OIEpHUpOBATh C HAYAJIBLHBIMH IOHATHAMH TPUTOHOMETPHUH U BBIIIOJIHATDH 2JIEMEHTApHBIC
onepauuu HaJ QYHKIUSAMH YTJIOB;
e pemarh 3a7auyd Ha J0Ka3aTeNbCTBO, ONUpPAasCh Ha H3Yy4eHHBbIE CBOWCTBa (uryp u
OTHOLICHUH MEXIy HUMH U IPUMEHSSI H3YYCHHBIE METOBI JOKA3aTEIbCTB;




e pelaTh HECJIOXHBIE 33Ja4yd HAa IIOCTPOEHUE, IIPUMEHSISI OCHOBHBIE aAJITOPUTMBI
IIOCTPOEHUS C MTOMOILBIO LIUPKYJIA U JIUHEHKY;
e pemars NPOCTEHIINE IIAHUMETPUUECKHE 3a1a41 B IPOCTPAHCTBE.
H3mepenne reomeTpu4ecKux BeJIUYHH
Buinycknux nayuumes:
®  HCIIOJIB30BAaTh CBOMCTBA U3MEPEHMS [UIMH, ILIOIIAACH U YIJIOB IIPU PELICHUM 3aJa4 Ha
HaxXOXJICHUE [UIMHBI OTpEe3Ka, JJIUHBl OKDPYKHOCTH, IUIMHBI JYyTM OKPYXXHOCTH,
IpasyCHOM MEpHI yIia;
e BBYNCIAATH IUIOUIAJAM  TPEYTOJIBHUKOB, IPSAMOYIOJIBHMKOB, IapaJlJIeIOrPaMMOB,
Tparneuuii, KpyroB U CEKTOPOB;
®  BBIUUCIATH JUIMHY OKPYKHOCTH, JUIMHY AYT'H OKPYKHOCTH;
® BBIUUCIIATH JJMHBI JIMHEWHBIX 3JE€MEHTOB (DPUIYyp M UX YIUIbl, UCHONb3Ys (HOPMYJIbI
JUINHBI OKPY’KHOCTH U JUIMHBI IYTU OKPYKHOCTH, (hopMyJIbl IUIOMaAeH Guryp;
e pemarh 3a7add Ha JIOKA3aTeLCTBO C MCIOJIb30BAHUEM (POPMYII IJIHMHBI OKPY)KHOCTH U
JUTMHBI YTU OKPY>KHOCTH, (hopMyi mtomaneit 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;
®  HCIIOJIB30BAaTh KOOPAMHATHBIN METOJ, U1l U3yYEHUS! CBOWCTB IIPSIMBIX U OKPYKHOCTEH.

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 MOJEIEM.

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

Heiicmeun ¢ namypanvnoimu yuciamu

CnoxeHne W BBIYMTAHHE, KOMIIOHEHTHI CJOXEHHS W BBIYMTAHUS, CBA3b MEXKIy HHUMH,
HaX0XXJICHUE CYMMBbl M Pa3HOCTH, M3MEHEHHE CyMMbl M Pa3sHOCTH TNPH HM3MEHEHHUH KOMIIOHEHTOB
CIIO’KEHUS M BEIYUTAHHUS.

YMHOXEHHE U JIeIeHUe, KOMIIOHEHThI YMHOKEHUS U JISJIEHUS, CBSA3b MEXK/1y HUMHU, YMHOXKEHHE
U CIIO)KEHUE B CTOJIOHK, JCJICHHE YTOJIKOM, ITPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO MPUKUAKH H 0OPaTHOTO
JEUCTBUA.

Yucnosvie sviparxcenun

YucioBoe BhIpaKEHUE U €T0 3HAUSHHE, TIOPSIIOK BHITIOJTHEHUS CHCTBUIA.

/lpoou. Obviknosennvle opoou

Hons, gactb, 1poOHOE uKcio, 1po0k. [IpobHOe uncio kak pe3ynbrar aeneHus. [IpaBunbHbie U
HeNpaBUIbHbIE Apo0H, cMeIaHHast JpoOb (CMENIaHHOE YHCIIO).

3anmuch HATypallbHOTO 4YHCIAa B BHJE NIpOOHM C 3aJaHHBIM 3HaMEHaTeleM, IpeoOpa3oBaHHE
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO JPOOh U HA0OOPOT.

[TpuBenenue apodeit k 00meMy 3HaMeHaTeno. CpaBHEeHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue M BbIYMTAaHUE OOBIKHOBEHHBIX ApoOeil. YMHOXeHHE U JiesieHue OOBIKHOBEHHBIX
IpoOei.

Apudmernueckne 1EHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmerndeckue 1eMCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUl U UX NpUMeHeHue NPU 8bINOTHEHUU OetUCmEUl.



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

[TonsTne ypaBHEHMS U KOpHSA ypaBHEHUs. [Ipeocmasnenue o pagHOCUNLHOCMU 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 ypaBHenus. HemonHble kBajgpaTHble ypaBHEHHUS. J[MCKpUMHMHAHT KBaJIpaTHOTO
ypaBHeHus. dopmyna KopHeW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellieHue KBaJIpaTHBIX YpaBHEHHI: HCIONb30BaHUE (HOPMYINBI IS HaXOXKICHUS
KOpHEH, epaguueckuti memoo pewlenus, pasioHCeHue Ha MHOMCUmenu, noooop KopHeli ¢
ucnoavbzoeanuem meopemol Buema. Konuvecmeo xopHeil K6a0pamno2o ypagHeHus: 8 3a8UCUMOCIU OM
e20 ouckpumunauma. buxeaopammnule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/lpoono-payuonanvnsie ypagnenusn

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



Memoovl pewienus ypagueHuil: Memoobl PAGHOCUNbHBIX NPeodpaA308aHull, Memoo 3aMeHbl
nepemennol, epaguueckuii memod. Hcnonv3osarnue c6oiicme )yHKyull npu peueHuu ypasHeHull.

Ipocmetiwue uppayuonanshoie ypasrenus éuoa | f (x) =a, \/f (x) = \/g (x).

n
Ypasnenus suoa X = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB coOBbITHI» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CrnyyaiiHple ONBITHl (IKCIIEPUMEHTHI), 3JEMEHTapHbIE ClIy4ailHble COOBITHS (MCXOJIBI).
BepositHocT  aneMeHTapHbIX  coOblTui.  CoOBITUSL B CIOy4YaWHBIX  OKCIEPUMEHTax U
ONaronpusATCTBYIONINE d3JIEMEHTapHBIE COOBITH. BeposTHOCTH ciydallHbIX COOBITHHA. OTBITBI C
PaBHOBO3MOXKHBIMH  3JIEMEHTapHbIMU  cOoObITHAMHU. Kitaccuueckne BEpOSTHOCTHBIE OIBITBI €
HCII0JIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum n rpapukm». Otpadorka 3anad Ne 11 KUM OI'D.

Dynkuyuu

Hlonamue ¢pynkuyuu

JlekapToBbI KOOpAMHATHI Ha MJIOCKOCTH. PDOpMUpOBaHUE MPEICTABICHUNH O METANpeIMETHOM
MOHATUU «KOOPAUHATHI». CrocoObl 3a1aHusl PYHKIMH: aHATUTUYECKUH, rpadUvecKuii, TaOIUIHBIN.
I'papux  dynxnuu. Ilpumepsl QyHKUUH, HOIydaeMbIX B IPOLIECCE HCCICAOBAHMUS Pa3IMUHBIX
peanbHBIX MPOLECCOB W PEUICHUs 3a1ad. 3HaueHue (yHKuuu B Touke. CoiicTBa (yHKUIMH: 001aCTh
oIpeJiesIeHus, MHOX€ECTBO 3HAYCHUH, HYJIH, IPOMEKYTKU 3HAaKOIIOCTOSIHCTBA,
YemHOCMb/HeuemHocmb, TIPOMEXKYTKM BO3pACTaHHWA W yOBIBaHUS, HaWOOJbIIEE W HaWMEHbIIEE
3HaveHus. MccenenoBanue QyHKIUY 110 €€ TpaduKy.

Juneinan pynkyusn

CpoiictBa 1 rpaduk yiuHeHHON ¢(yHKuMU. YTia0Boi ko3 duiment npsmoi. Pacnonoxenue
rpaduka TMHEWHON (QYHKIUHU B 3aBUCUMOCTU OT €€ YIJIOBOro KO3((PUIMEHTa U CBOOOAHOIO UJIEHA.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCIOBUAM. NPOXOHCOEHUE NPIMOU
yepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAICOEHUE NPAMOU 4epe3 OAHHYI0 MOYKY U
napannenibHol OaHHOU NPSIMOIL.

Keaopamuunasa gpynkyusn

CpoiictBa u rpaduk kBagpaTuyHod QyHKuuM (mapabona). [locmpoenue cpaguka
K6aopamu4Hou hyHKyuu no mouxkam

Oopamnaa nponopyuoOHaIbLHOCHb

k
CroiicTBa QyHKIUH Y = K y== ['unepbomna.
X

«IlocaenoBareabHocTH U mporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
Yucnoas mocienoBareabHOCTh. [IprMepsl 4HMCIOBBIX MOcienoBareabHoCTel. beckoHeuHble
mocneaoBaTenbHOCTH. Apudmernyeckas Mporpeccus U ee cBoicTBa. ['eoMeTpuueckas Mporpeccus.
Dopmyna obwe2o yneHa u cymmol N NEPEbIX YNeHO8 apuhMemuyeckoll U 2eoMempuyecKol npoepeccuii

«UmucnoBble 1 OykBeHHbIE BbIpa:keHus». OtpaboTka 3amau Ne 13 KM OI'D.

Yucnoevie u Oykeennble biparxcenus

BelpaxkeHne ¢ nepeMeHHOW. 3HaueHHE BblpaxkeHHs. [loacTaHOBKa BBIpaXXEHMH BMECTO
MEPEMEHHBIX.

Ilenvie evipasrcenusn

Crenenp c HaTypaJbHBIM IIOKa3zaTelneM M ee cBoicTBa. [IpeoOpa3oBaHMsi BbIpaXKeHHIH,
COJIEpIKaIlMX CTENEHH C HATypaJIbHBIM I10Ka3aTeleM.

OpHousneH, MHOrowieH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOTOWIEHaMHM (CJIO’KEHHUE, BBIYUTAHUE,
YMHOX€EHHE). DPOpMyJbl COKpAIIEHHOTO YMHOXKEHMS: Pa3HOCTb KBaJApaToB, KBaapaT CYMMBI H
pasHocTH. PasnoxkeHue MHOro4jieHa Ha MHOXKUTENIM: BBIHECEHHE OOILNEro MHOXMTENS 33 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. Yriab»y. Otpadotka 3amad Ne 16 KM 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 OKpyHcarowem 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

[Tnomaan. DopMynbl MIOMAIM TPEYTrOJbHUKA, MapaieliorpaMMa W €r0 YacTHBIX BHUJIOB,
Tpanenuu, Gopmyna I'epona, Gopmyna Miomaay BBITYKIOTO 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 acnekTb». OTpadoTrka 3amay Ne 20 KM OI'D.
Teopernueckne acrekThl, TEOPEMbI, AaKCHOMBI, ONIpeIeNIeHuUs, (POPMYJIBL, JIEMMBI.
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Pecypcbl
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-reMaTnyeckoe nJiaHUPOBaHNe

Ne Tema 3anaTus OCHOBHBIE BUIBI A€ATEILHOCTH narta
/1 (Ne 3amanus B8 KUM) yUanmxcs UTaH dakr
1,2 Boruncnenus u Brmonsstor apupmernueckue
npeodpaszoBanus (6 JEICTBUS C palliOHaIbHBIMU
3ananue KUM) YHCJIAMHU, BBIYUCIIAIOT 3HAYECHUS
YHCIIOBBIX BBIPAXKCHUI, IEPEXOJIAT OT
0JTHOHM (hOPMBI 3aIMCH YHCIIA K APYTOn
34 JlelicTBUTEIbHBIC N3o0paxkaroT yuciia TOYKaMy Ha
gucina (7) KOOpJAMHATHON IPSIMOM, CPaBHUBAIOT
NEHCTBUTENbHBIC YHCIIA, BHITOIHIIOT
BBIUUCIICHUS U TpeoOpa3oBaHus,
BBITIONHSIOT IPUKUKY pe3yabTaTa
BBIYMCIICHHI.

5,6 | IIpeobpazoBanus BrIMOTHAIOT BRIYUCICHUS U
anredpanvyecKux npeoOpa3oBaHus apuPMETHIECKIX
BBIpakeHHH (8) BBIPAYKEHU, TPUMEHSIIOT CBOMCTBA

apu(METHIECKNX KBAJPAaTHBIX KOpPHEH
JUIsS IpeoOpa3oBaHMsI BBIPAKEHUN

7.8 YpaBHeHus u Pemaror nuHeiHbIE U KBaApaTHBIE

HepaBeHcTBa (9) ypaBHEHUS C OJTHOM MePEeMEHHOH,
HEPABEHCTBA C OAHOW ITIEPEMEHHON U
UX CHUCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOSIT U YNTAIOT TpadUKU

(11) pa3NUYHBIA QYHKIMH, YATAIOT
rpaduky QyHKIMNA, OIUCHIBAIOT C
MOMOIIBIO (DYHKIMH pa3IUuHbIe
3aBHCUMOCTH MEX/TY BETUINHAMH,
UHTEPIPETUPYIOT IpapuKu
3aBUCUMOCTEN

11,12 | Yucnossle u BeimonusaoT npeoOpa3oBaHus
OyKBEHHBIE anreOpanvdecKuX BBIPAKEHHI,
BbIpaxkeHus (13) HaXO/A4T 3HaueHUs! OyKBEHHBIX

BBIPa)KCHUH, OCYILIECTBIISASA
HE00XO0AMMBbIE IOJICTAHOBKU

13,14 | IlpakTuveckue Ocy1ecTBISIIOT pacyeThl 10
pacyeTsl 1o (bopmynaM, BBIpa)KaroT 3aBUCUMOCTH
dbopmynam (14) MEXK1y BEIMUUHAMU, BBIYUCIISIOT

3HA4YEeHHUs] YUCIIOBBIX BBIPAKECHUN

15,16 | IIpakTuko- BEIMOIHAIOT BEIUHUCIIEHUS U
OpPHEHTHUPOBAHHEIE peoOpa30BaHUs, OCYIIECTBISIOT
3aganus (1-5) MPAKTUYECKHE PACUETHI, CTPOSIT U

HCCIIETYIOT MaTeMaTHYEeCKUE MOJIEIIH,
UCTOJB3YIOT NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IIPAKTUYECKON
JeSITeIbHOCTH

17,18 | 'eomerpuueckue BrmmongsaeT neicTBus ¢

¢urypsl. Yrisl (16)

reOMEeTPUYECKUMH (pUrypamu,
pEeIaoT IIAaHNMETPHYECKUE 3a/1a91
Ha HaXO0X/IEHUE TeOMETPUUECKUX
BeJWYUH (YIJIOB)
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19,20 | 'eomeTpuueckue Pacrnio3narot reomerpuueckue Gpurypol
¢urypsl. Jnussl (17) | Ha IIIOCKOCTH, Pa3IMYalOT UX
B3aMMHOE TIOJIOKECHHE, H300paXKatoT
reOMETPUUECKUE (PUTYPBI, PEIIaOT
TUTAHUMETPUYCCKUE 3312491 Ha
HAXO0XKJICHHE T€OMETPUYECKIX
BEJIMYUH (JUIMH, YTJIOB)
21,22 | Tlnomanp Pacnoznarot reomerpuueckue Gurypsl
MHOTOyrojbHUKa (18) | Ha MIOCKOCTH, peliaoT
TUTAHUMETPUYCCKUE 3a/1a49H Ha
HaXO0XKJICHHE T€OMETPHUECKUX
BEJIMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacueTsl 1o Gpopmynam
23,24 | 3mepenus u OnpenensoT KOOPAUHATH TOUKH
Bbruucienus (19) IIJIOCKOCTH, IIPOBOAAT OIIEpaliuy HaJ
BEKTOPaMH, BBIUYUCIISIOT JUTUHY U
KOOPJMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPaMH, CHHYC, KOCHHYC M TAaHT€HC
yria
25,26 | TeopeTnueckue [IpoBoasT moKa3aTeIbHBIC
acnekTsl (20) pacCyXIeHHs, OLIEHUBAIOT
JIOTHYECKYIO MPABHILHOCTh
pacCyXIEHH, paclO3HAIOT
OIMOOYHBIC 3aKITFOYCHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHEHWMsI, HEpaBEHCTBA U
(15) UX CUCTEMBI,
29,30 | BeposiTHOCTB Haxonsat BeposSTHOCTB CiTydaitHBIX
coObITHil (10) COOBITHH B MPOCTEHUIINX pacueTax
31,32 | [locnenoBarensHOCTH | Pacmo3HaroT apudmMeTrndeckue u
u nporpeccu (12) reOMETPHUECKUE TPOIPECCHH,
peIaroT 3a/1a4M C IPUMEHEHHUEM
(opMyIIbI 00IIETo YIeHa U CyMMBbI
HECKOJIbKUX YJICHOB MPOTPECCUU
33,34 | Pabora c KUM
(vactsb 1)
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