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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma «llogroroBka k OI'D mo martemaruke» i oOywarommuxcs 9 kiacca
COCTaBJICHA B COOTBETCTBUU C HOPMATHBHO-TIPABOBBIMH JJOKYMEHTAMHU:

@enepanbHblii 3akoH oT 29 nexabpst 2012 roma Ne 273-®3  «O6 obpazoBanuu B Poccuiickoii
Oenepauuny;
®denepanbHbI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAapTa OCHOBHOTO 0O0IIero oOpa3oBaHus,
YTBEP)KICHHbIM Npuka3oM MuHucTtepcTBa oOpa3zoBaHuss U Hayku Poccuiickoit ®enepauuu or
17.12.2010 Ne 1897, ¢ m3meHeHusIMH 1 AOTIOTHEHUSIMU OT 29 nexadpst 2014 r. N1644, ot 31 nexalpst
2015 r. N1577;
@enepanbHbIi  TIepedYeHb Y4EOHHUKOB, PEKOMEHAYEMBIX K WCIOJB30BAHUIO TPH peaTH3aliu
UMEIOINX TOCYAapPCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTENBHBIX INPOrpaMM HadyaIbHOTO OOIIEro,
OCHOBHOTO 00111ero, cpefHero ooOmiero oOpa3oBaHMs, YTBEP)KICHHOTO MNpPHUKa30M MMHHCTEPCTBA
npocserieHus: Poccuiickoit @enepanuu ot 28.12.2018 Ne 345;

Ieas xkypca:
CHUCTEMaTH3aIusl 3HAaHUW U CTIOCOOOB JACSITEIIPHOCTH YYAIIUXCS MO MaTeéMaTHKe 3a Kypc OCHOBHOM
IIKOJIBI, TIOATOTOBKA oOOydarommuxcs 9 Kigacca K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY IO
MaTeMaTHKe.
3agauu kypca:
e 3aKpenuTh OCHOBHBIE TEOPETUUYECKUE TIOHATHUA W ONPENEICHUS 10 OCHOBHBIM
M3y4aeMbIM pa3Jieiiam;
e OrtpaboTaTh OCHOBHBbIE TUIBI 3amady u3ydaemblx THNoB KUM OI'D «Anrebpa» u
«["eomeTpus» U UX ATOPUTM PEIICHUS;
e @opMupoBaTh y 00YyYarONIUXCS IETOCTHOTO MPEACTABICHHUS O TEME, €€ 3HAYCHHS B
pasnesne MaTeMaTHUKH, MEXIPEAMETHBIC CBSI3H C IPYTUMH TEMaMu;
e (CrocoOCTBOBaTh MHTEIICKTYAIbHOMY Pa3BUTHIO y4alIuxcs, GOPMUPOBAHUIO KAYEeCTB
MBIIIUICHHS, XapaKTEPHBIX IS MAaTeMaTHYeCKOW NEeATETbHOCTH M HEOOXOIUMBIX
YYEHHUKY JUIs yenemHou caaun OI'D, mist o01ielt coruanbHOM OPHEHTAINH;
e AKIIGHTUPOBAaTh BHHMaHHE YYAIIUXCS HA EIUHBIX TpPeOOBAaHUAX K IpaBHIIaM
ohOopMIICHHS Pa3IMYHBIX BHUJIOB 3a/IaHHUM, BKJIFOYAEMBIX B UTOTOBYIO aTTECTAIlMIO 3a
KypC OCHOBHOM IITKOJIBI.
e (CrocoOCTBOBaTh CO3JAHHIO YCIOBHW OCMBICJICHHOCTH YYCHHs, BKJIIOUEHHUS B HETO
oOydJarorerocs Ha YpPOBHE HE TOJIBKO HWHTEUICKTYyaJbHON, HO JIMYHOCTHOW U
COITMAIbHOM aKTUBHOCTH C MPUMEHEHHEM TEX WJIM MHBIX METOJIOB OOYUCHHS.

IIporpamma kypca «IlogroroBka k OI'D mo MaremaTuke» NpeJHa3HA4YE€HA Ui MOBBIIICHUS
3pPEeKTUBHOCTH MOJArOTOBKH O0yJaromuxcs 9 kiacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 110
MaTeMaTHUKe 3a KypC OCHOBHOM IIKOJBI M TNPEAYCMaTpUBA€T MX IMOArOTOBKY K JajbHEHIIEMY
oOy4eHHI0O B CpeJHEH IIKOJe», HalpaBieH Ha BOCIOJIHEHHE HEJOCTAIOLIMX 3HAHUH, OTPabOTKY
IIPUEMOB pELICHUs 3aJaHuil DPa3JIMYHBIX THUIOB M YPOBHEH CJOXHOCTU BHE 3aBUCHUMOCTH OT
(bopMyIHPOBKH, a TaKXKe OTPaOOTKY TUIOBBIX 3aaHui OI'D mo MaTemMaTuke Ha TECTOBOM MaTepHale;
MO3BOJIUT CHCTEMAaTU3UPOBAaTh W YIIIYOUTh 3HAHUS YyYallUXCS IO DPA3IMYHBIM pas3jienaM Kypca
MaTeMaTUKH OCHOBHOW IIKOJIBI (apudmeruke, anreOpe, CTATHUCTUKE, TEOPUU BEPOATHOCTEH U
TeOMETPHUH).

IIporpamma Kkypca cocTaBieHa Ha ocHoBe OO0s3aTelbHOT0O MUHUMYMa COJEPKaHHS
0o0pa3oBaTeNbHBIX MPOTPaMM MO MaTeMaTHKe U TPeOOBAHMN K YPOBHIO MOATOTOBKU BBIMYCKHUKOB
OCHOBHOM 11K0JIBI, ¢ yueToM Crneundukanun KM s nposeaenus OI'D no mareMaTuke v
Komudukaropa mnposepsiemblx TpeOoBanuit k pesynbratam ocBoeHus OOII OOO u snemeHTOB
coaepxanus s nposeneHus OI'D no matemaruke, noarorosieHHbIXx GUITH.

B coorBerctBum ¢ yueOHbIM mimaHoM MOV «COII n.Termnmuunsiity Ha 2021-2022 y4yeOHbIi
roJl Ha U3y4eHUe Kypca OTBeJeHO 33 yaca u3 yacTu yuyeOHoro iana (1 yac B Heaemo).



ILiranupyeMsblie pe3y/jbTaThbl OCBOCHHS NIPOrPaMMBbI Kypca

Jluunocmuvie pesynibmamol:

OTBETCTBEHHOE OTHOUIEHME K YYEHHMIO, T'OTOBHOCTb M CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHUIO0 Ha OCHOBE MOTHBAIIMU K OOYUYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BHIOOPY H
MOCTPOCHHIO JaTbHEUIICH HHINBUIYAIBHON TPAeKTOPHH 00pa30oBaHMs Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii u NpoPecCHOHANBHBIX MPEANOYTCHUNM, C YYETOM YCTOHYHBBIX
MO3HABATEIBHBIX HHTEPECOB, & TAK)KE HA OCHOBE (DOPMUPOBAHHS YBAKHUTEIHHOTO OTHONICHUS
K TpyAay.

@OopMHUpPOBAaHHE LEIOCTHOTO MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTUS HAYKH U OOILIECTBEHHON MTPaKTUKU.
OcBoeHue colMalibHbIX HOPM, MPaBUJI MOBEJAEHMS, poJiel U (OpM COLMANTBHOMN KU3HHU.

Pa3Butre MOpanbHOrO CO3HAHUSI W KOMIIETEHTHOCTH B PEIICHHUH MOpaJIbHBIX MpoOJjIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMUPOBaHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJICHHU S, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHUS K HDAaBCTBEHHBIM MOCTYITKAM.
dopMHpOBaHNE KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIEHUU U COTPYIHUYECTBE.
dopMHUpOBaHUE CIIOCOOHOCTU K IMOIMOHATHLHOMY BOCHPHATHIO MAaTE€MaTHYECKUX OOBEKTOB,
3a/1a4, peIICHAN, pacCyXIeHUN

Memanpeomemnule pe3ynbmamel 00yueHUs

Pecynamuenvie YY/[

® OmpenensITh COOCTBEHHBIE MPOOJIEMBbI W MPUYUHBI WX BO3HUKHOBEHHUS TpH pabOTe ¢
MaTeMaTHYEeCKUMHU 00BEKTaMU;

e (GdopmynHpoBaTh COOCTBEHHBIC BEPCHU WJIH TMPUMEHATH YK€ H3BECTHbIE (OPMBI U
METO/bl pEeUIeHUs] MaTeMaTU4ecKol MpoOieMbl, POpPMYyIUPOBATH MPEANOJIOKEHUS U
CTPOUTH THUIOTE3bl OTHOCHTEIHHO paccCMaTPUBAEMOro OOBEKTa U TMPEIBOCXUINATH
pe3ynbTaThl CBOCH y4eOHO-TTO3HABATEIPHOU JEATEILHOCTH;

® OmpenensTh MMYyTH JOCTHXKEHHUS Leled W B3BEIIMBATh  BO3MOKHOCTH pa3pelieHus
OTIpE/IeNIEHHBIX Yy4eOHO-II03HABATEIbHBIX 3aJ]ad B COOTBETCTBUU C OIpPEIEICHHBIMU
KPUTEPUSIMHU U 33]la4aMH;

e BBICTpaMBaThb COOCTBEHHOE 00pa3oBaTEIbHOE MOJIIPOCTPAHCTBO ISl pa3perieHus
OTIPEINIEHHOTO KpYyTa 3a/1a4, ONpeleisITh U HAXOIUTh YCIOBUS AJIS peajau3aluu uaen u
IJ1aHOB (camMooOyueHue);

® CaMOCTOATEIHHO BHIOMPATh CPEH MPEUI0KEHHBIX pecypcoB Hanboee 3(pPpeKTUBHBIE U
3HaYUMBIE MTPH paboTe C ONPEICICHHON MaTeMaTHYeCKOH MOIETIbIO;

® yMEThb COCTaBIATh IUJIAH pa3pelIeHUs ONPEICIIEHHOTO Kpyra 3afad, HCIOJb3YsS
pa3IUYHbIE CXEMBI, PECypChl OCTPOCHUS JUarpaMM, MEHTAIbHBIX KapT, MO3BOJISIONINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBII aHaNu3 3a/1a4H;

e yMeTh IUIAHUPOBATh CBOIl 0OpazoBaTeNbHBIN MapIIPyT, KOPPEKTUPOBATh U BHOCUTH
OTpe/ieNieHHbIE U3MEHEHUS, KaUeCTBEHHO BIUSIONIME HA KOHEYHBIM MPOIYKT y4eOHO-
M03HABATEIbHOU AEITETBHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCHTH CBOM JICHCTBUS C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MO3HABATENbHON AESITENFHOCTH TMOCPEJACTBOM KOHTPOJS M IUIAHUPOBAaHUS y4eOHOTO
mpouecca B COOTBETCTBUM C HW3MEHSIOIIMMHUCA CHUTYalUsIMU U TMPUMEHSIEMBbIMHU
cpeacTBaMu U GopMaMu OpraHHM3alli COTPYAHHUYECTBA, a TAKKe WHIANBUAYyaTbHOMN
paloThI Ha YpOKe;

e yMeHHe OTOMpaTh COOTBETCTBYIOIINE CPEACTBA PeaU3aIMK PEIICHUS MaTeMaTHUECKUX
3a/a4, MOAOUpaTh MHCTPYMEHTHI Ui OIICHHBAHHS CBOEH TpaeKTOpUU B paboTe ¢
MaTeMaTHYE€CKUMU NOHATUSMU U MOJCIISAMU;

Ho3naeamenvnvie YY/[

® YyYMEHHME OIpEAENsATh OCHOBOMOJATalollee IOHATHE U  MPOU3BOJUTH  JIOTHMKO-
CTPYKTYPHBIM aHanu3, OMpPENesiTh OCHOBHbIE NPU3HAKM M CBOMCTBA C MOMOUIBIO
COOTBETCTBYIOIINX CPEACTB U HHCTPYMEHTOB;



YMEHHUE TMPOBOJUTH KIACCU(PUKAUI0 OOBEKTOB HAa OCHOBE KPUTEPHUEB, BBIJCISATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JAHHBIX;

YMEHUE TPOBOJUTH JIOTUYECKOE pAacCyXJACHHWE B HalpaBIeHUH OT OOHIMX
3aKOHOMEPHOCTEH N3y4aeMOM 3aja4M 10 YACTHBIX pAaCCMOTPEHUM;

YMEHHME CTPOMUTH JIOTUYECKHE PpACCYKICHHMSI HAa OCHOBE CHUCTEMHBIX CpaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOT0 MaTEMaTUUECKOTO pa3Jieia WM MOJEIH, TOHATHS
WJIM KJIACCOB, BBIJIEIISISI ONPEICIIEHHBIE CYLLIECTBEHHbIE PU3HAKU WIH KPUTEPUU;
YMEHHUE  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTHYHOCTb
COOTBETCTBYIOIIMX LENOYEK PACCYKIEHUM IpHU paboTe ¢ MaTeMaTHUYECKUMHU 3aJa4yaMu,
YMETh MOAPOOHO M CKATO MPEICTABIATH JCTAIU3ALUI0 OCHOBHBIX KOMIIOHEHTOB TPHU
JI0Ka3aTeJIbCTBE MOHATUI U COOTHOILIEHUH Ha MAaTEMAaTUYECKOM SI3bIKE;

YMEHHE OPraHu30BbIBaTh IMOUCK M BBIABIATH NPUYMHBI BO3HUKAIOLIUX IPOLECCOB,
sIBJIICHUH, HauOoJiee BEpOSATHbIE (AKTOPbI, MO KOTOPHIM MaTeMaTHYE€CKUE MOJEIH U
00BEKThl BeOyT ce0s MO ONpeAeseHHBIM JIOTMUECKUM 3aKOHaM, YMETh HPHUBOJIUTH
MIPUYKMHHO-CIIEICTBEHHBII aHaIN3 NOHATUH, CYK/I€HUH U MaTEMaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJENb NpU 33JaHHOM YCIOBUH, OOJafaromien
OTIPEJICICHHBIMU  XapaKTepUCTUKaMH O0bEKTa TMpU HAIUYUHM  OMNPEESIEHHBIX
KOMITIOHEHTOB (DOPMHUPYIOLIETOCS MPEANOIaraeMoro NOHATHS WIH SIBJICHUS,

yMEHHE  MEpeBOAUTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOLIYIO
MaTeMaTHYeCKOW 3a/aud Ha S3bIK TIpadUyecKkoro OTOOpaKeHHsI - COCTaBJICHMS
MaTeMaTH4YeCKOH MOJIENIH, COXPaHSIONIe OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKH;
yMEHHE 3aJaBaTh IJIaH PEIICHUsS MaTeMaTUYeCKOW 3a/lauM, peaar30BbIBaTh alrOPUTM
NeMCTBUIM Kak TIOIIaroBOM WHCTPYKUMU JUIsl pa3penieHusi ydeOHO-NO3HaBaTeIbHOMN
3aJauuy;

YMEHHUE CTPOUTh JI0Ka3aTeIbCTBO METOIOM OT IPOTHBHOIO;

yMeHue paboTaTh C TMPOOJEMHON CHTyallMed, OCYIIECTBIISITh 00pa3oBaTEIbHBIN
IpoIecc MOCPEICTBOM MOUCKAa METOJOB U CIIOCOOOB pa3pellieHus 3a/1aul, ONpeieNiTh
I'PaHUIIBI CBOET0 00pa30BaTEIbHOTO IPOCTPAHCTBA;

YMETh OPHUEHTHPOBATHCA B TEKCTE, BBIABIATH IJIABHOE YCIOBUE 3aJaudl U
yCTaHaBJIMBaTh COOTHOLLIEHUE PACCMATPUBAEMbIX OOBEKTOB;

YMEHHUE IE€PEeBOANTh, HHTEPIPETHPOBATH TEKCT B HHbIE (DOPMBI NpeACTaBICHUSA
MHGOpMAIIUU: CXEMBI, IMarpaMMbl, IpaduecKoe NPeCTaBICHNUE JaHHbIX;

Kommynuxamuenwvie YY/[

yMeHue paboTath B KOMaHze, (OpMHUPOBAHHE HABBIKOB COTPYIHHUYECTBA U Yy4eOHOTO
B3aUMO/ICHCTBUS B YCIIOBUSAX KOMAaHIHOM UrPbl WK HHOU (pOpPMBI B3aUMOACHCTBUS;
YMEHHE paclpeielisiTh POJIU U 33/Ja4dl B paMKax 3aHATHS, POPMHUPYS TaKKe HABBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

YMEHHE OLIEHUBATh MPABHIBHOCTh COOCTBEHHBIX ACUCTBUN, a TaKkKe AESITeIbHOCTU
JIPYTUX YYaCTHUKOB KOMAaH/IBI;

KOPPEKTHO, B paMKax 3aJady KOMMYHHKAIMH, GOPMYyIUPOBaTh U OTCTAUBATh B3TJISIBI,
apryMEeHTUPOBATh JIOBOJBI, BBIBOJIBI, A TaKXK€ BBIIBUTaTb KOHTAPTYMEHTHI,
HEOOXO/JMMBIE [UIS BBISBJIEHUS CHUTyallUM YcIieXxa B peIIeHUHd TOH WIM HWHOHN
MaTeMaTH4ECKOH 3a7auu;

YMEHHUE TM0Jb30BAThCS MAaTeMaTHMYECKUMM TEpMUHAMM JJIs pelIeHus ydeOHo-
IIO3HABATENbHbBIX 33/1a4, @ TAKXKE CTPOUTh COOTBETCTBYIOLIUE PEUEBHIE BBICKA3bIBAHUS
Ha MaTeMaTHYECKOM SI3bIKe JUIS BBICTpAUBAHUS MaTeMaTHYECKOW MOJIeNH;

YMETb CTPOMTh MaTEMAaTUYECKME MOJEIM C TIOMOIUBIO  COOTBETCTBYIOLIETO
IIPOrpaMMHOTO 0OecrieueH sl, CEpBHCOB CBOOOHOTO OTIAJIEHHOTO JOCTYIIA;

yMEeTh TPaMOTHO M YETKO, coryiacHo mpaBmiaM odopmienus KMM-a OI'D 3aHocuTh
MIOJIyYE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnvie pesynvmamaol:



(¢hopMHpOBaHHE HABHIKOB IMMOMCKA MATEMaTHYECKOTO METOJa, ajlropuTMa M IOMCKa
pelieHus 3a1a4u B cTpykType 3a1ad OI'D;
(hopMHpOBaHKE HABBIKA PEIICHUS OMPEICICHHBIX TUIIOB 33734 B CTPYKType 3aaau OI'D;
yMeHHe paboTaTh C TaONHMIIAMH, CO CXEMaMH, C TEKCTOBBIMU JAaHHBIMH; YMETh
MpeoOpa30BEIBATH 3HAKU U CHMBOJIBI B JOKA3aTEIILCTBAX M MPUMCHICMBIX METOaX IS
perieHust 00pa3oBaTeIbHbIX 33134,
YMEHHE TPUBOJUTH B CHCTEMY, COIIOCTaBIIATh, 00OOOMIaTh ¥ AaHATU3UPOBATH
nH()OPMAMOHHBIE KOMIIOHEHTBI MATEMAaTUYECKOTO XapakTepa W yMETh MPUMEHSTH
3aKOHBI ¥ MPaBUJIA [Tl PEIICHNS KOHKPETHBIX 3a/1a4;
YMEHHE BBIJCIISATh TJIABHYIO M M30BITOUHYIO MH(DOpPMAIMIO, TPOU3BOJAUTH CMBICIOBOC
CKaTHe MaTeMaTHYeCKUX (PAKTOB, COBOKYITHOCTH METOJIOB WM CIIOCOOOB PEIICHWS;
YMETh TMPEJICTABIATh B CIIOBECHOW (pOopMe, UCTIONB3YsI CXEMbl W Pa3InIHbIC TAOJIUIIBI,
rpaduKy U qEarpamMMbl, KapThl MOHSATHH M KJIACTEPhI, OCHOBHBIC UCH U TUIAH PEIICHUS
TOU WJIM MHOU MaTeMaTUUECKOH 3a1aun.

Tpebosanus K ypO8HIO NOO2OMOBKU YUAUWUXCS

Harypaabnble unciaa. /Ipodu. PanmonanbHble yncia
Buinycknux nayuumcsi:

MMOHUMATEL 0COOEHHOCTH AECITUYHON CUCTEMBI CUUCIIEHHNS,

OTIEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C JISTTUMOCTBIO HATYPAITBHBIX YHUCETT;

BBIpaXKaTh 4YHCJIa B DKBUBAJICHTHHIX (OpMax, BHIOMpas HauOoJiee MOIXOIAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOU CUTYAIIHH;

CpPaBHUBATH M YIOPSIOYMBATH PAIMOHAIbHBIC YHCIIA;

BBITIOJTHATH BBIYUCIICHUS C PAIMOHATBHBIMHU YHCIIAMU, COYETasi YCTHBIC M MUChbMEHHBIC
MPUEMBI BEIYUCIICHUH, TPUMEHEHUE KaTbKYIISITOPA;

WCIIONb30BaTh TOHATHUS M YMEHHS, CBS3aHHBIE C TPOMOPIHOHAIBLHOCTHIO BEITUYHH,
MPOIICHTaMHU, B XOJI€ pCIICHHUS MaTeMaTHYeCKHMX 3aJad W 3aJad U3 CMEKHBIX
MPEAMETOB, BBITIOJIHATH HECJIOKHbBIE TPAKTUUYECKUE PACUETHI.

JlelicTBUTEILHBIE YK CIA
Buinycknux nayuumes:

HCII0JIb30BaTh HAYAJIbHBIC IMMPCACTABICHNA O MHOXKCCTBE ,HCfICTBHTCJ'IBHBIX YHUCCII,
OIICPHUPOBATH ITIOHATHUEM KBAJAPATHOI'O KOPHS, IIPUMEHATH €I'0 B BBIYHMCICHUAX.

AsredOpanyeckue BbIpasKeHU s
Buinycknuxnayyumcs:

YpaBHenus

OTIEpUPOBATh MOHATHIMH «TOXKIIECTBOY», «TOXJIECTBEHHOE MpeoOpazoBaHUeE», pellaTh
3a/1auu, cojaepkaiiue OyKBeHHbIe TaHHbIE; padoTaTh ¢ popmynamu;

BBITIOJIHATh MPEOOpa3OBaHUs BBIPAKEHUH, COJEpXKAIIMX CTENeHH C  LEeJIbIMU
MOKa3aTesiMU U KBaJpaTHbIE KOPHH,

BBITIOJIHATh TOXKIECTBEHHBIE MpeoOpa3oBaHUs PAllMOHANBHBIX BBIPAKEHHI HAa OCHOBE
MIpaBUJI JCHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu Jpo0osiMu;

BBITIOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKHUTEIH.

Bbll’lVCKHMK HAy4YumcA.

HepaBencrBa

pelaTb OCHOBHBIE BHU/bI PAallMOHAIbHBIX YPABHEHHMH C OJTHOM NMEPEMEHHOH, CHCTEMBI
JIBYX YpaBHEHUII ¢ IBYMS IEpEMEHHBIMU;

MOHMMaTh YpaBHEHHME KaK BaXKHEHMIIYI0 MaTeMaTHUYECKyl0 MOJENb JUIs ONUCAaHHUS U
U3yYeHHMs] Ppa3HOOOpPA3HbIX pEalbHbIX CHUTyallUd, pelarbh TEKCTOBbIE 3aJaud
anreOpandeckuM MEeTOJIOM;

OPUMEHATh  rpaduyeckue  TMpEeACTaBICHUS Ul HUCCIEAOBAaHUS  ypaBHEHMIA,
HCCIIEIOBAHUS U PEIICHUS CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Buinycknux nayuumes.:




® [IOHMMaThb ¥ IPUMEHATH TEPMUHOJOTHMIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHUEM
HEpaBEHCTBA, CBOMCTBA YNCIIOBbIX HEPABEHCTB;
e pelarb JIMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HUX CHUCTEMBI; pELIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPOM HA TpadHUECKUe MPeICTaBICHHS.
OcHoBHbIe nOHATHS. UKCI0BbIEe QYHKIHH
Buinycknux nayuumes:
® [IOHMMaTh M HCIOJIb30BAaTh (YHKIUOHAJIBHBIE IOHATUS U SA3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);
® CTpOWTHh TpauKH OJIEMEHTApHBIX (YHKIMIA; HCCIIEAOBAaTh CBONCTBA YHCIIOBBIX
(GyHKIMI Ha OCHOBE M3Y4EHUS TIOBEICHUS UX TPa(UKOB;
¢ TOHMMATh (YHKIUIO KaK BaXHEHIIYI0 MaTeMaTHYeCKyl0 MOJENb JUIsl OINUCAHUSA
MIPOLIECCOB U SIBJICHUM OKPYKAIOLIEro MUpPA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK IS
OTMCAHHUS U UCCIIEOBAHNS 3aBUCUMOCTEN MeX Iy GU3NUECKUMU BETMUYNHAMHU.
OnucarejibHasl CTATHCTHKA
Buinycknux nayuumes:
® CIOJIBb30BaTh MPOCTEHIINE CIOCOOBl MPEACTABIECHUS W aHallu3a CTATUCTHYECKUX
JTAHHBIX.
CayuaiiHblie cOObITHSI M BEPOATHOCTh
BeInyCKHUKHAy4YuTCS
® HaxOJUTHOTHOCHUTENbHYIO YACTOTY U BEPOSITHOCTh CITy4aitHOTO COOBITHSI.
KomOunaTopuka
e BrinyckHUK HayyuTCs peuiaTb KOMOWHATOpHBIE 3aJjaud Ha HAXOXJICHHE 4YHuCIa
00BEKTOB WM KOMOMHAIIHH.
Harasignasi reomeTpus
Buinycknux nayuumes:
® pacro3HaBaTh Ha 4YEpTEXkKaX, PUCYHKAX, MOJEISAX M B OKPYXKAlOLIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDHI;
e pacrnio3HaBaThb pa3BEPTKU Kyba, MPSAMOYTOJHHOTO Mapajulefienuneaa, MpaBUIbHON
MMAPAMU/[Ib], HIUJIMHAPA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapajuieNenunena;
® OmpeneNITh M0 JMHEHHBIM pa3MepaM Pa3BEPTKU (QUIyphl JTUHEHHBIE pa3Mephl CaMoii
(dburypsl 1 Ha000POT;
®  BBIYUCIATH 00BEM MPAMOYTOJIBLHOTO MapaljIesIeUIe/a.
I'eomerpuueckne purypsbl
Buinycknux nayuumes:
® [10JIb30BaThCS SI3bIKOM F€OMETPUH JIJIsl ONUCAHMS IIPEIMETOB OKPYKAIOIIEr0 MUpa U UX
B3aMMHOI'O PACIOJIOKEHUS;
e pacrmo3HaBaTh M M300pa)xkaTh HA YEPTEKAX U PUCYHKAX FreoMeTpuueckre (purypsl u mux
KoH(uUrypanuu;
® HaxOJUTh 3HAYCHHS JJIUH JMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOIICHHS, IPaAyCHYIO
Mepy yraoB oT 0° go 180°, mpumeHsisi onpeesieHrs, CBOMCTBA U MPU3HAKU GUTYP U HX
9JIEMEHTOB, OTHOWIEHUs ¢uryp (paBeHCTBO, MOJ00ME, CHMMETpPUH, IOBOPOT,
napasiesIbHbI| NepeHoc);
® OIEpHUPOBaTh C HAYAJIBHBIMM NOHATUSMH TPUTOHOMETPUU U BBINIOJIHATDH 3JIEMEHTAPHBIC
ornepanuu HaJl GYHKIUSAMH YTJIOB;
e pemarh 3aJayd Ha J0Ka3aTelIbCTBO, OINUPAACh HA H3y4EHHbIE CBOMCTBAa (QUIYp H
OTHOIIEHUH MEX1y HUMU U IPUMEHSS U3YYEHHbIE METOBI JOKA3aTEIbCTB;
® pemarh HECIHOXKHBIE 33Jauyd Ha IIOCTPOEHHE, IPUMEHSS OCHOBHBIE AJITOPUTMBI
MIOCTPOEHHUSI C TOMOULIBIO LIUPKYJIS U JIMHENKU;
e pemarh NpoCTEHIINE IUNTAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.
N3mepenne reoMeTpH4ecKHUX BeJTHYHH




Buinycknux nayuumcs:
®  HCIIOJIb30BATh CBOMCTBA M3MEPEHMS [UIMH, IUIOLIAAEH U YIJIOB IIPU PEIICHUH 3a7a4y Ha
HaX0XJECHUE JUIMHBI OTpE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI JYyI'M OKPYKHOCTH,
rpasyCHOM MepBI yIia;
® BBIUMCIATH IUIOLIAJAM  TPEYrOJIBHUKOB, IPSMOYTOJIbHUKOB, IapajljiesIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYUCIATH JJIMHY OKPYXHOCTHU, JJIMHY JYT'H OKPY>KHOCTH;
® BBHIUUCIATH JJIMHBI JIUHEWHBIX 3JEMEHTOB (DUTYp WM HMX YIJIbI, UCIOJB3YS (OPMYIIBI
JUTUHBI OKPYXXHOCTH ¥ JUITMHBI IYTH OKPYKXHOCTH, (GOPMYJIBI TUIOIIanen Guryp;
e pemarh 33aJaud Ha JOKA3aTENIbCTBO C MCIOJIB30BAaHUEM (OPMYII JIJIHHBI OKPYKHOCTH U
JUTUHBI IYTH OKPYXHOCTH, GopMyI Iutomaneit Gpuryp;
® pemarh NPaKTUYECKHE 33/a4YM, CBSI3AHHBIE C HAXOXKJICHHUEM NeOMETPUYECKUX BEIUMYMH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUYECKHE CPEICTBA).
Koopaunartsi
Buinycknux nayuumcs:
® BBIYUCIATH JUIMHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIOB; BBIYUCIATH KOOPIUHATHI
CepeHbI OTPE3Ka;
®  CIIOJIb30BaTh KOOPAMHATHBIN METOJ 1Sl U3yUEHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Copep:xanue Kypca

«IIpakTUKO-OpUeHTHPOBaHHBIE 3a1aHus» OTpadoTKa 3a7au Ne 1-5 KM OI'D.

TabnuuHoe u rpaduyeckoe MpeACTaBiICHHE JaHHBIX, IUIAH U CXE€Ma, W3BJICYEHHE HYKHOU
nHpopmanuu. VI3MEHUMBOCT, TpuU W3MEpeHUsX. Pemaronue mnpaBmia. 3aKOHOMEPHOCTH B
W3MEHUYMBBIX BeNWYMHAX. BprunciaeHuss u mpeoOpa3zoBaHue BenuuuH. MccienoBaHue MpOCTEUIINX
MaTeMaTHYECKUX MOJIEIEH.

«BbruncieHus u npeodpaszoBanusi». Orpadotka 3amay Ne 6 KIMIM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CnoxxeHne W BBIUMTAHUE, KOMIIOHEHTHI CJIOKEHHS M BBIYMTAHMS, CBSI3b MEXKIYy HUMU,
HaX0XJEHHE CYMMbl U DPAa3HOCTH, M3MEHEHHE CyMMbl W Pa3HOCTU MpPHU HU3MEHEHUU KOMIIOHEHTOB
CJIOEHHS ¥ BBIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHTbI YMHOKEHUS U JIeJICHHUS, CBSI3b MEX/Iy HUMHU, YMHOKCHHE
U CJIO’KEHHUE B CTOJIOMK, JEeJIEHUE YroJIKOM, IIPOBEPKA pe3yabTaTa ¢ MOMOUIbIO MPUKUAKH U 0OPATHOTO
NEUCTBUSL.

Yucnosvle sviparxcenusn

UncnoBoe BEIpaKEHUE U €T0 3HAYCHHE, MOPSIIOK BHITIOTHEHUSI ICHCTBUIA.

Jlpoou. Obviknosennvle Opoou

Hons, yactb, ApoOHOE YKcio, Apo0b. [[poOHOE uucio kak pe3yabTaT aeneHus. [IpaBunbHbie U
HeTpaBWIbHBIE APOOH, CMEIIaHHAas IpoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypallbHOTO 4YHClia B BHJE ApoOU C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHHe
CMEIIaHHOM IpoOU B HEMPABUIIBHYIO Ap0Ob U HA00OPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnoxxeHre W BbIYMTAHUE OOBIKHOBEHHBIX JApoOei. YMHOXEHHE U JIeieHHe OOBIKHOBEHHBIX
TIpoOeii.

Apudmernueckue ASHUCTBHS CO CMEIIAHHBIMU JAPOOSMHU.

Apudmernueckue ASUCTBHS ¢ IPOOHBIMU YHCTIAMH.

Cnocobwl payuoraiuzayuy 8bIMUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeliCTNEUl.

Jlecamuunwvie Opoou

[IpeoOpazoBanue AECATUYHBIX NpoOeil B 0ObIKHOBeHHBbIC. CpaBHEHHE AECATUYHBIX POOCH.
CrnoxxeHre W BBIYHTAHHUE NECITHUHBIX ApoOel. OKpyrieHue AeCATUYHBIX IpoOeil. YMHOXKeHHue u



JeNIeHUe JEeCSITHYHBIX JpoOeit. [Ipeobpazosanue 00bIKHOGEHHBIX Opobell 8 Odecsamuunble OpPoOuU.
Koneunvie u beckoneunvie decsimuunvlie Opoou.

Yucna. PauyuonanvHble uucia

MHoOXecTBO paluOHaIbHBIX unced. CpaBHEHUE palUMOHAIBHBIX uucen. JledcTBus c
palMoHAIBHBIMU YUCiaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoowio.

/Jlpoono-payuonanshuie gvipasrcenus

[IpeoOpazoBanre APOOHO-IMHEHHBIX BBIPAKCHUH: CIOKEHUE, YMHOXEHHE, JCIICHHE.
Aneebpauueckasn opoowv. Cokpawenue ancedpauneckux opobeu. IIpusedenue anreebpauyeckux opooeti
K obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudeckumu OpoOsMuU: CROMCEeHUe, BblYUMAHUE,
VMHOdNCEHUe, OelleHue, 8036e0eHUe 8 CINEeNEHb.

«/lelicTBUTeIbHBIE YHCcaa». OTpadoTka 3a7au Ne 7 KUM OI'D.

Payuonansnvie uucna

N3obpaxenue umcen Ha 4YHUCIOBON (KoopauHaTHOW) mpsimoi. CpaBHeHue umcesn. Moayinb
YUCJla, TEOMETpUYECKas WHTepIpeTamust MOIyas uucha. JeWcTBUS C TOJIOKHUTEIBHBIMU U
OTPUIIATEILHBIMU YHCIIaMi. MHOXKECTBO IEJIBIX YUCET.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU VY, PACCMOsHUE Medxcoy moukamu. Koopounamer
MOYKU.

Hppayuonanvnvie uucna

[Tonsatue upparmoHaabHOTO YKcia. Pacmo3sHaBanne nppaoHaIbHBIX YUCE.

MHnoorcecmso OeticmeumenbHbIX Yucei.

«[IpeoOpa3zoBanue ajnredpandyeckKux Bpipaxenuin». Orpadotka 3anady Ne 8 KM OI'D

Hppayuonanvuwvie uucna

[TonsiTue wuppanmoHaIbHOTO 4YHcia. Pacrno3HaBaHWEe WpPpAMOHANBHBIX uyucen. [Ipumepsl
J0Ka3aTeNbCcTB B anredpe. /eilicmeus ¢ uppayuoHanvbHbiMu YUCIAMU: YMHOXMCEHUe, OelleHue,
8038e0eHuUe 8 CMeneHb.

MHnoocecmso OeticmeumenbHbIX Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3amxau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasnenusn

[lonsitTne ypaBHEHUSI U KOpHS ypaBHeHUs. [Ipedcmasienue 0 paBHOCUNbHOCMU VPABHEHUI.
Obnacmob onpedenenus ypasHenus (001acmb OONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pewienne nuHelHbIX ypaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmetl
JIUHeUH020 YypasHenus. Pewenue 1unelinbix ypasHeHutl ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparubie ypaBHeHus. HemonHble kBaapaTHble ypaBHEHHUS. J[MCKpUMUHAHT KBaJpaTHOIO
ypaBHeHus. Dopmyna KopHEH KBaapaTHOTO YypaBHeHHs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX YPaBHEHMIA: HCIIOJIb30BaHUE (DOPMYIBI AT HAXOXKACHUS
KOpHEH, epaguueckutl memoo pewlenus, pasilodceHue Ha MHOdJMcUmeny, noobop KopHeu ¢
ucnonv3osaruem meopemsl Buema. Konuuecmeo kopreli K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU OMm
e20 ouckpumunanma. bukeaopammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammuuie ypasnenus ¢ napamemponm.

/poono-payuonansvnvie ypaguenus

Pemenne mnpocreiimiux apoOHO-TMHEWHBIX YypaBHEHUH. Pewenue O0poOHO-payuoHanbHbIX
VpagHeHu.

Memoovl pewenus ypagueHuil. Memoobl PAGHOCULbHLIX HPeoOdpaA308anull, Memoo 3ameHbl
nepemenHol, epaguieckuti memoo. Hcnonvzosanue ceoticme hyHKyutl npu peuleHuu ypagHeHull.

IIpocmetiwue uppayuonanvhvie ypasnenus éuoa ./ f (X) =a, \/f (x) = \/g (X) .




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

«BeposiTHOCTB co0bITHI» OTpabdoTka 3amay Ne 10 KM OI'D.

Cnyuaiinvle coovimus

CnygaiiHple OMNBITHI (KCHEPUMEHTHI), JJIEMEHTApHBIE CIy4aiiHbIE COOBITHS (MCXOJBI).
BepositHocTn  aneMeHTapHbIX  coObiTUH.  CoObITHMSL B CIy4aWHBIX  JKCIEPUMEHTaX U
ONaroNmpuUsATCTBYIONINE dJIEMEHTapHBIC COOBITHSI. BeposTHOCTH ciydailHBIX COOBITHH. OTBITBI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMM  COOBITHsIMH. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI  C
HCI0JIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadotka 3anauy Ne 11 KUM OI'D.

Dynkyuu

Honamue pynkuyuu

JlexkapToBbl KOOPJMHATHI Ha MJIOCKOCTH. DOpMHUpOBaHUE MPEICTABICHUNA O METalpeIMEeTHOM
MOHATHH «KOOpAUHATHY. CrocoObl 3a7aHus (QYHKUMN: aHATUTUYECKUH, rpaduyeckuil, TaOIMYHBIN.
I'papux  dyaxumun. Ilpumepsr QyHKIHMH, TOTy4aeMBIX B TIPOIECCE HWCCIEAOBAHMS PAa3TUIHBIX
peaJIbHBIX MPOILIECCOB U pEIIeHus 3aj1ad. 3HaueHne QpyHKuuu B Touke. CBoiicTBa (yHKIMI: 00nacTh
oTnpezeneHus, MHO>KECTBO 3HAauYeHUH, HYJIH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
yemHocmv/HeuemHocms, TPOMEXYTKH BO3pacTaHus U yObIBaHMs, HauOoJiblliee M HaMMEHbIIEe
3HaueHus. MccnenoBanue pyHKumu 1o ee rpaduky.

Juneitnas pynkyus

CpoiictBa 1 rpaduk JuHEHHONW (QyHKUMU. YTIIOBOM Ko3dduuueHT npsmoil. Pacnonoxenue
rpaduka TMHEHHON (DYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOro KOA(p@UIMEeHTa U CBOOOIHOIO UJIeHA.
Haxoorcoenue xosghgpuyuenmos nunetinoii pynkyuu no 3a0auHbIM YCA0BUAM. NPOXOAHCOEHUE NPAMOU
yepes 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU yepe3 OAHHYI0 MOUKY U
napanienbHol OaHHOU NPSAMOUL.

Keaopamuunas pynxkyusn

CpoiictBa u rpaduk kBaapatuyHOoW (GyHKIMU (mapabosa). [locmpoenue epaghuxa
K8aOpamuyHou hyHKYyuu no mouxkam

Oopamnasa nponopuuOHAILHOCMb

k
CaoiicTBa (hyHKLIUU Y = K y = = ['unepbomna.
X

«IlocsenoBareabHOCTH U mMporpeccum» OtpadoTka 3amaad Ne 12 KM OI'D. (1 gac).
Ilocneooseamenvnocmu u npozpeccuu
UucnoBasi mocienoBaTesIbHOCTb. [IprMepsl YMCIIOBBIX MOCHEn0oBaTeNIbHOCTEH. beckoHeuHble
MOCJIEIOBATEIbHOCTU. ApudmMeTnyeckasi mporpeccuss U ee cBoiicTBa. ['eomeTpuueckas MpoOTrpeccHs.
Dopmyna obue2o unena u cymmol N NEPEbIX UIeHO8 apUhMemuieckol 1 2eoMempuiecKoll npoepeccuti

«YucsoBble u OyKBeHHbIe BbIpa:keHus». Otpadbotka 3amay Ne 13 KM OI'D.

Yucnosvle u 6yKeeHHbvle BbIPANCEHUA

Bripaxkenue ¢ mnepemeHHOW. 3HaueHue BbIpaxkeHus. [loJcTaHOBKAa BBIPAKEHUM BMECTO
MIEPEMEHHBIX.

Ilenvie gvipasricenun

CreneHb ¢ HaTypaldbHBIM TOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BBIpaXKEHHIHA,
COJIEpXKAaIIUX CTENEHU C HATypalbHBIM MOKA3aTEIEM.

OnHouneH, MHOTOWIEH. [[eficTBHS C OJTHOWIEHaMU U MHOTOYJI€HAaMU (CJIOKE€HUE, BEIYMTAHUE,
yMHOXKeHue). DPopMysbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJApaToOB, KBaApaT CYMMBI H
pazHocTH. Pa3nojkeHre MHOTO4YJeHa Ha MHOXKUTENH: BBIHECEHHE OOINEero MHOMKHUTENS 32 CKOOKH,
TPYNIUPOBKA, TPUMEHEHUE (GOPMYI COKPAILIEHHOTO YMHOKeHUs. KBaapaTHBI TpexdiieH, pa3ioKeHne
KBaJpPaTHOTO TpeXujeHa Ha MHOKHUTEIIH.

«ITpakTH4eckune pacuersl o popmyaam» Otpabotka 3agay Ne 14 KIIM OI'D



BoipaxkxeHue ¢ mnepemeHHOM. 3HaueHue BblpakeHMs. [loncTaHOBKAa BBIP@KEHHNH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTelleM U ee cBoiicTBa. IIpeoOpa3oBaHusi BbIpaKEHU,
COJIepIKAIIUX CTEIIEHU C HAaTypaJbHbIM IIOKA3aTEIIEM.

OpHouwneH, MHOrowieH. JIecTBUs ¢ OAHOWIEHAMU M MHOTOWIEHaMU (CJIO’KEHUE, BBIUUTAHUE,
yMHOKeHue). PopMyJibl COKPAILIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3agau Ne 15 KM OI'D.

Cucmemvl nepasencme

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOW. PelieHue cucTeM HEPaBEHCTB C OJHOMU
MEPEMEHHON: JIMHEWHBIX, Kgaopammuuix. V300pakeHne penieHns CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM
MPsIMON. 3aMKCh PELIEHUs! CUCTEMbI HEPABEHCTB.

«I'eomeTrpuueckne purypsl. Yriab». Otpadotka 3amad Ne 16 KM OI'D.

Benuuunwi

Bennuuna yria. I'pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEAPEHHOr0 TpEyroyibHUKAa. BHemHwuii yron tpeyrosipHuka. CymMma yrioB
TpEeyrojbHUKa

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

Duzypol 6 ceomempuu u 6 OKpyHcaouem mupe

I'eomerpuueckas ¢urypa. BuyTpeHHssi, BHewHssi oGmactu Qurypsl, rpaHuna. JluHuu u
oOnacT Ha IockocTu. Beimykiias u HeBbimykias ¢urypsl. [Inockas u Hemockas gurypsl. [lonstue
BenuuuHbl. Jnuna. 3Mmepenne anunbl. EAuHUIBI U3MEpeHMs! JUIMHBI

Brinenenue cBoiictB 00bekToB. DopMupoBaHUe MpeACTaBICHUN O METANpPeIMETHOM MOHSITHH
«purypa». Touka, OTpe3oK, mpsimas, Jyd, JIOMaHas, IJOCKOCTb, YroJl, OMCCEKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKHU, OKPY’KHOCTb U KPYT.

OceBass cummeTpust reomerpudeckux ¢uryp. lleHTpanbHas CHUMMETPUS T'€OMETPUUYECKHX

¢buryp.

«Ilnomaas MHOTOyroabHuKa». OtpadoTka 3amgad Ne 18 KUM OI'D

H3mepenusn u evluucienusn

[Tnomamu. ®opMyibl TUIOMIAAM TPEYroJIbHUKA, MapajuiesiorpaMMa W €ro YacTHBIX BHJIOB,
Tpanenuu, popmyna ['epona, dhopmyna MmiIomaan BBHITYKIOTO YETHIPEXYroJbHUKA, (OPMYIIBI JTHHBI
OKPYXHOCTH U TUIOIIAZH Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3amad Ne 19 KM OI'D.

H3mepenus u epluucienus

[Mnomagu. dopmynbl MIOMATNM TPEYroOJbHHUKA, MapajieiorpaMMa U €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyia IUIOMAAU BBIMYKIOTO YETHIPEXYTOJbHHUKA, (POPMYIBI UIMHBI OKPY>KHOCTH U
wioniaau kpyra. [lnomanas npaBUIsHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpuueckre COOTHOIICHUS B MPSIMOYTOJBHOM TPEYrOJIbHUKE.
Tpuronomerpuyeckue GyHKIUH yria.

«Teopernyeckne acnektb». OTpadoTka 3a1a4 Ne 20 KM OI'D.
Teopernueckue acrekThl, TEOPEMbI, AaKCHOMBI, OTIpeieNIeHHs], (HOPMYIIbI, IEMMBI.

Pecypcsl

JIureparypa
- Kauarun B.B., Kauaruna M.H. Maremarudeckue TpeHupoBouHbIe 3aaanus. M. Dckmo, 2019
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- Jlanmo JI.I., ITonoB M.A. MaremaTtuka. Dx3aMeHallMOHHBINA TpeHaxep. M. «Dk3amen», 2019
HHTEpHET-pEeCYPChI

http://math100.ru/ogenew/

https://www.time4math.ru/oge

https://neznaika.info/oge/math_oge
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KaJ’leH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

No Tewma 3ansTHS OCHOBHBIE BUJIBI ICATEIIHOCTH Jara
/i (Ne 3amanust B KUM) y4Yaluxcs IJ1aH dbaxr
1,2 Boruncnenus u Bemonssor apudmernaeckue 7.9
npeoOpazoBanms (6 JENUCTBUSI C pallUOHATBHBIMH 14.9
3aganne KNM) YHCJIAMH, BBIYUCIISIIOT 3HAYECHUS
YHCIIOBBIX BBIPAXKCHHM, IEPEXOJIAT OT
0JTHO¥ (hOPMBI 3aITMICH YHCIIA K JPYrOn
3,4 JlelicTBUTEIIbHBIC N3obpaxaror yncia TOUKaMu Ha 21.9
yucna (7) KOOPAWHATHOM MpsIMOH, cpaBHKBatoT | 28.9
JCHCTBUTEIILHBIC YUCIIA, BBITIOTHSIOT
BBIUHCIICHUS U TPe0Opa30BaHus,
BBITIOJTHSIOT TIPUKHJIKY pPe3y/ibTaTa
BBIYHCIICHUM.

5,6 | [IpeobpazoBanms BrInonHsAI0T BEIYUCTCHUS U 5.10
anreOpanvecKux npeoOpazoBaHus apuPMETHIECKUX 12.10
BbIpaxkeHuil (8) BBIPa)XCHUI, IPUMEHSIOT CBOMCTBA

apu(pMeTHIECKUX KBaIPATHBIX KOpHEH
JUTsI TIpe0Opa30BaHus BRIPAKCHUI
7.8 YpaBHeHus u Pemrarot nuHeiHbIC U KBaIpaTHBIE 19.10
HepaBeHcTBa (9) yYpaBHEHUS C OJTHOM NepeMEHHOMH, 26.10
HEpaBEHCTBA C OJTHOM MEPEMEHHON U
UX CUCTEMBI
9,10 | ®yukiuu u rpaduku | CTpoAT U YUTAIOT TpaduKu 9.11
(12) pasIMuHbIi QYHKIUH, YUTAIOT 16.11
rpaduku QyHKIUH, OTTMCHIBAIOT C
MOMOUIBI0 (QYHKIHMM pa3TudHbIe
3aBHCHUMOCTH MEX]y BeJIMUYUHAMU,
UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN
11,12 | Yucnossie u Breimonnstor npeobpazoBaHus 23.11
OyKBEHHBIC anreOpanvecKuXx BhIPAKCHUM, 30.11
BoIpakeHus (13) HaXOJIAT 3HAYCHHS OYKBEHHBIX
BBIPAXKEHUI, OCYIIECTBIIAA
HE0OXO0IMMBIE MOJICTAHOBKHU
13,14 | IIpakTuueckue OcCyl1ecTBISIIOT pacyeThl 1O 7.12
pacyeTsl 1o dbopMynam, BeIpaxaroT 3aBucumoctu | 14.12
dbopmynam (14) MEX1y BEIMYMHAMHU, BHIYUCIISIOT
3HAUEHUS YHCIIOBBIX BHIPAKEHUN
15,16 | IIpakTuko- BEITONMHAIOT BEIUUCIIEHUS U 21.12
OPHUEHTUPOBAaHHBIE npeoOpa3oBaHusl, OCYILECTBIISIOT 28.12
3aganus (1-5) MPAKTHYECKUE PACUETHI, CTPOST U
UCCIIEYIOT MaTeMaTHYeCKHe MO/IEIH,
UCTIOJIL3YIOT IPUOOpPETEHHBIC 3HAHUS
U YMEHUS B MPAKTHYECKON
JEeSITENIbHOCTH
17,18 | 'eomeTpuyeckue Brimonnger geicTBug ¢ 11.1
¢urypsl. Yrisl (16) reOMETPUUECKUMHU (PUTypaMH, 18.1

pENIaloT MIaHUMETPUIECKHE 3a1a4l
Ha HaXO0KJIEHUE T€OMETPUIECKHIX
BeJTN4UH (YTIIOB)
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19,20 | 'eomerpuueckue Pacnosnator reomerpuueckue purypsr | 25.1
¢urypser. dnunsl (17) | Ha IIIOCKOCTH, Pa3IUYaOT UX 1.2
B3aMMHOE TIOJIOKEHUE, U300paKatoT
reoMeTpudeckue GUrypsl, pemarT
IUTAHUMETPUYECKHUE 33/1a41 Ha
HAXOKJICHUE TE€OMETPHUYECKIX
BEJIMYMH (JIJIUH, YTJIOB)
21,22 | [Tnomanp Pacrniosnator reomerpuueckue Gurypsr | 8.2
MHOTOYyroJibHuKa (18) | Ha TIOCKOCTH, pelarT 15.2
IUTAHUMETPUYECKHUE 3a/1a4H Ha
HAXOKJICHUE TE€OMETPHUYECKIX
BEJIMYMH (TUIOIIAJIeH ), OCYILIECTBISIOT
pacueTsl o popMyaam
23,24 | Usmepenus u OnpenenstoT KOOPAUHATHI TOUKH 22.2
Bbruncnenus (19) IJIOCKOCTH, IIPOBOJAT OIEpaLliy HaJ 1.3
BEKTOPaMH, BEIUUCIISIOT JUTHHY U
KOOPJWHATHI BEKTOPA, YTOJI MEXKITY
BEKTOpaMH, CHHYC, KOCHHYC U TAaHTEHC
yria
25,26 | TeopeTnveckue [IpoBoasT noKa3aTeIbHBIC 15.3
acniekTsI (20) pacCyXJIeHHUsI, OIICHUBAIOT 22.3
JIOTHYECKYIO IPaBUIHHOCTh
pacCyXJI€HUM, paClIO3HAIOT
OIIMOOYHBIE 3aKITIOUEHUS
27,28 | Cucrembl HepaBeHCTB | PemiaroT ypaBHEHUs, HEpaBEHCTBA U 5.4
(15) UX CHCTEMBI, 12.4
29,30 | BeposTHOCTB Haxonmat BepoSTHOCTD ClIyJaiHBIX 19.4
coObITHii (10) COOBITHH B MPOCTEHIIINX pacueTax 26.4
31,32 | ITocnemoBatensHOCTH | Pacmo3HaroT apudMeTnyeckue u 14.5
u niporpeccu (12) F€OMETPHUUECKHE MPOTPECCUH, 17.5
pelIaoT 33/1a4y C IPUMEHEHHEM
dbopMybl 00IIETO WieHa U CYyMMBbI
HECKOJIbKUX YJIEHOB IIPOTPECCHU
33 Pa6ora ¢ KUM 24.5
(dactp 1)
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