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1.

2.

PaGouass mporpamMma »IeKTUBHOTO Kypca «l30paHHBIE BONPOCHI MaTeMaTHKHE» s
oOyyaromuxcst 9 Kjacca COCTaBJIeHa B COOTBETCTBHH C HOPMAaTUBHO-TIPABOBBIMU IOKYMEHTAMHU:
@enepanbHblil 3akoH oT 29 nexabpst 2012 roma Ne 273-®3  «O6 obpazoBanuu B Poccuiickoii
Oenepauuny;
denepalibHBII TOCYIApCTBEHHBIM 00pa30BaTeIbHBIA CTaHAApTa OCHOBHOIO 00IIero obpazoBaHus,
YTBEPKJCHHbIM Npuka3oM MuHucrtepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit ®enepauuu oT
17.12.2010 Ne 1897, ¢ m3meHeHusIMH 1 AONIOTHEHUSIME OT 29 nexadpst 2014 r. N1644, ot 31 nexalpst
2015 r. N1577;
®denepalibHbIi IepedyeHb Y4eOHUKOB, PEKOMEHIYEMbIX K UCIIOIb30BAaHUIO IPU peaTU3alul UMEIOLIUX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HayajJbHOTO OOIEro, OCHOBHOTO
oOmiero, cpeaHero oomero o0pa3oBaHus, YTBEPKICHHOTO MPUKa30M MHHHCTEPCTBA ITPOCBEIICHHS
Poccuiickoit @eneparnuu ot 28.12.2018 Ne 345;
Paboune nporpammsl o Mmarematuke: 5-11 xinaccel/ (A.I'.Mep3nsik, B.b.Ilononckuii, M.C.Sxup u
ap.). — M.: Benrana-I'pad, 2017.

IMean kypca:
CHUCTEMaTH3aIusl 3HAaHUN U CIOCOOOB JAESITEIILHOCTH YYaIIUXCS MO MaTeMaTHKe 3a KypC OCHOBHOM
IIKOJIBI, TIOATOTOBKA oOOydarommxcs 9 Kigacca K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY IO
MaTeMaTHKe.
3anayu kypca:
e 3aKpenuTh OCHOBHBIE TEOPETUUYECKUE TIOHATHUA W ONPENEICHUS 10 OCHOBHBIM
M3y4aeMbIM pa3Jieiiam;
e OrtpaboTaTh OCHOBHBIE TUIBI 3amady u3ydaemblx THoB KMUM OI'D «Anrebpa» u
«["eomeTpus» U UX AITOPUTM PEIICHUS;
e @opMupOBaTh Y 00YyYAIOUIUXCS IEIOCTHOTO MPEACTABJICHUS O TEME, €€ 3HAUCHUS B
pasnesne MaTeMaTUKH, MEXKIPEAMETHBIC CBSI3H C IPYTUMH TEMaMu;
e (CrocoOCTBOBaTh MHTEIJIEKTYAJIbHOMY Pa3BUTHIO ydaluxcs, (GOPMUPOBAHUIO KaueCTB
MBIIIUICHHSI, XapaKTEPHBIX IS MAaTeMaTHUYeCKOW NEeATeTbHOCTH M HEOOXOIUMBIX
YYEHUKY JIs yenemHou caaun OI'D, myst oOmieid coruanbHOW OpUECHTAIINH;
e AKIIGHTUPOBaTh BHHMaHHE YYaIIUXCS HA C€IUHBIX TpPeOOBAaHUAX K MpaBHIIaM
ohOopMIICHHs Pa3IMYHBIX BHUJIOB 3a/IaHUM, BKJIFOYAEMBIX B UTOTOBYIO aTTECTAIlMIO 3a
KypC OCHOBHOM IITKOJIBI.
e (CrocoOCTBOBaTh CO3JAHHMIO YCIOBHUH OCMBICICHHOCTH YYCHHMsI, BKJIIOUEHHUS B HETO
00y4JaroIerocs Ha ypoBHE HE TOJIbKO HHTEIUICKTYaJIbHOM, HO TUYHOCTHOM 1 COIMAIbHOM
AKTUBHOCTH C IPUMEHEHHUEM TEX WJIM UHBIX METOJOB OOyUEHUS.

IIporpamma kypca «M30paHHbIE BONPOCHI MaTeMaTHUKU» MpeAHa3HAa4deHa JUIsl MOBBIIICHUS
3pPEeKTUBHOCTH MOJArOTOBKH o0yJaromuxcs 9 kiacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 110
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI U MIPEyCMaTPUBAET UX MOJrOTOBKY K AaJbHeHIIeMy 00yueHUIO
B CPEJHEH IIIKOJIEe»; HAIlPaBJIeH Ha BOCHOJHEHUE HEJOCTAIOMX 3HAHUH, OTpab0OTKY IPUEMOB PELICHUs
3aJJaHUN Pa3JINYHBIX TUIOB U YPOBHEH CIIO)KHOCTH BHE 3aBUCHUMOCTU OT (DOPMYJIMPOBKH, a TaKkKe
oTpabOTKy TUNOBBIX 3amaHuii OI'D 1o MmaremMaTMke Ha TECTOBOM MaTepualie; I103BOJIUT
CHCTEMaTU3UpOBaTh M YIIyOMTh 3HAHUS YYalIMXCS MO DPA3IUYHBIM pasjesaM Kypca MaTeMaTHKU
OCHOBHOM LIKOJIBI (apu(MeTHKe, aredpe, CTATUCTUKE, TEOPUU BEPOSITHOCTEN M TEOMETPHH).

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 U
Komudukaropa mnposepsiemblx TpeOoBanuit k pesynbratam ocBoeHus OOII OOO u snemeHTOB
coaepxanus Ui npoBeneHus OI'D no maTtemartuke, noaroroBieHHbx OUIN.

B cootBerctBHM ¢ yueOHbIM 1aHoM ¢ummana MbOY COL ¢ [Mammuo «OOUI a. KyBakym»
Ha 2023-2024 yyeOHBbIii roJ1 Ha U3y4eHUE Kypca oTBeaeHo 17 yaca u3 yacTu yuebHoro miana (1 gac B
HEJIENIO BO 2 MOJIYrO/IUH).



ILiranupyeMsblie pe3y/jbTaThbl OCBOCHHS NIPOrPaMMBbI Kypca

Jluunocmuvie pesynibmamol:

OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh K CaMOPa3BUTHIO W
camMo00pa30BaHUIO0 Ha OCHOBE MOTHBAIIMU K OOYUYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BHIOOPY H
MOCTPOCHHIO JaTbHEUIICH HHINBUIYAIBHON TPAeKTOPHH 00pa30oBaHMs Ha 0a3e OPUEHTUPOBKU
B Mupe mpodeccuii u mpodecCHOHATBHBIX NPEANOYTEHHH, C YY4eTOM YCTOWYUBBIX
MO3HABATEIBHBIX HHTEPECOB, & TAK)KE HA OCHOBE (DOPMUPOBAHHS YBAKHUTEIHHOTO OTHOIICHHUS K
TpyAay.

@OopMHUpPOBAaHHE LEIOCTHOTO MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTUS HAYKH U OOILIECTBEHHON MTPaKTUKU.
OcBoeHue colMalIbHBIX HOPM, MPaBUJ MOBEJAEHHUS, poJieil 1 popM colMaIbHOM KU3HU.

Pa3Butre MOpanbHOrO CO3HAHUSI W KOMIIETEHTHOCTH B PEIICHHUH MOpaJIbHBIX MpoOJjIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMUPOBaHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
TOBEJICHHU s, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHUS K HPAaBCTBEHHBIM 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 MPOOJIEMBbl U MPUYMHBI UX BO3HUKHOBEHHUS TpHU paboTe ¢
MaTeMaTHYEeCKUMHU 00BEKTaMU;

e (GdopmynHpoBaTh COOCTBEHHBIC BEPCHU WJIH TMPUMEHATH YK€ H3BECTHbIE (OPMBI U
METO/bl pEeUIeHUs] MaTeMaTU4ecKol MpoOieMbl, POpPMYyIUPOBATH MPEANOJIOKEHUS U
CTPOUTH THUINOTE3bl OTHOCHUTEIBHO pPAcCMaTpPUBAEMOro OOBEKTa M MPEABOCXUIIATH
pe3ynbTaThl CBOCH y4eOHO-TTO3HABATEIPHOU JEATEILHOCTH;

® OmpenensTh MMYyTH JOCTHXKEHHUS Leled W B3BEIIMBATh  BO3MOKHOCTH pa3pelieHus
OTIpEJICNIEHHBIX Yy4e0OHO-II0O3HABATEIbHBIX 3aJ]ad B COOTBETCTBUU C OIpPEAEICHHBIMU
KPUTEPUSIMHU U 33]la4aMU;

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

® CaMOCTOSTEIHHO BHIOMPAThH CPEIH MPEIOKEHHBIX pecypcoB Hanbosee 3¢ (eKTUBHbIE U
3HaYUMBIE MIPH paboTe C OIPEICICHHON MaTeMaTHYeCKOH MOIETIBIO;

® yMEThb COCTaBIATh IUJIAH pa3pelIeHUs ONPEICIIEHHOTO Kpyra 3afad, HCIOJb3YsS
pa3IUYHbIE CXEMBI, PECypChl OCTPOCHUS JUarpaMM, MEHTAIbHBIX KapT, MO3BOJISIONINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBII aHANU3 3a/1a4H;

® yMeTh IUIAHUPOBATh CBOUl 00pa3oBaTENbHBIN MapUIPYT, KOPPEKTUPOBATH U BHOCUTH
OTpe/ieNieHHbIE U3MEHEHUS, KaUeCTBEHHO BIUSIONIME HA KOHEYHBIM MPOIYKT y4eOHO-
M03HABATEIbHOU AEITETBHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCHTH CBOM JICHCTBUS C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MO3HABATEIbHON AESITETbHOCTH TMOCPEACTBOM KOHTPOJS M IJIAHHUPOBAHUS y4eOHOTO
mpouecca B COOTBETCTBUM C HW3MEHSIOIIMMHUCA CHUTYalUsIMU U TMPUMEHSIEMBbIMHU
cpeacTBaMu U GopMaMu OpraHHM3alli COTPYAHHUYECTBA, a TAKKe WHIANBUAYyaTbHOMN
paloThI Ha YpOKe;

e yMeHHe OTOMpaTh COOTBETCTBYIOUIUE CPEJICTBA PEAM3AIMH PEIICHHS] MAaTeMaTUUECKUX
3a/a4, MOAOUpaTh MHCTPYMEHTHI Ui OIICHHBAHHS CBOEH TpaeKTOpUU B paboTe ¢
MaTeMaTHYE€CKUMU NOHATUSMU U MOJCIISAMU;

Ho3naeamenvnvie YY/[

® yYMEHHE ONPEIEIATH OCHOBOMNOJATraloNIee MOHATUE U POU3BOIUTH JIOTUKO-CTPYKTYPHBIN
aHaJIM3, ONPEAEsATh OCHOBHBIE MPU3HAKK U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOLIUX
CPENICTB U HHCTPYMEHTOB;



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

YMEHUE TMPOBOJUTH JIOTMYECKOE pacCy)KJACHHWE B HANpPaBICHUHM OT OOIIUX
3aKOHOMEPHOCTEH N3y4aeMOM 3a1a4M 10 YACTHBIX PAaCCMOTPEHUIA;

YMEHHE CTPOUTD JIOTUUECKUE PACCYKICHUSI HA OCHOBE CUCTEMHBIX CPaBHEHUI OCHOBHBIX
KOMIIOHEHTOB H3Yy4a€MOI'0 MaTe€MaTH4ECKOro pas3fefia WIM MOJENH, IMOHATHS WIN
KJIACCOB, BBIJIEJISAS ONPE/IEIICHHBIE CYILIECTBEHHbIE IPU3HAKU WU KPUTEPHH;

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 COOTHOLLIEHUI Ha MAaTEMATUYECKOM SI3BIKE;

YMEHHE OPraHu30BbIBaTh IMOUCK M BBIABIATH NPUYMHBI BO3HUKAIOLIUX IPOLECCOB,
sIBJIICHUH, HauOoJiee BEpOSATHbIE (AKTOPbI, MO KOTOPHIM MaTeMaTHYE€CKUE MOJEIH U
00BEKThl BeOyT ce0s MO ONpEeIeNEeHHbIM JIOTMUYECKUM 3aKOHaM, YMETb INPUBOAUTH
MIPUYHMHHO-CIIEICTBEHHBII aHaIN3 NOHATUH, CYKIEHUN U MaTEMaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJENb NpU 33JaHHOM YCIOBUH, OOJafaromien
OTIPEJICICHHBIMU  XapaKTepUCTUKaMH O0bEKTa TMpU HAIUYUHM  OMNPEESIEHHBIX
KOMITIOHEHTOB ()OPMHUPYIOLIETOCS MPEAIOoJIaraeMoro MOHITHSI U 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 PEIICHUs MaTeMaTUYeCKOW 3aJaud, peajn30BbIBATH alTOPUTM
NeMCTBUIM Kak TIOIIaroBOM WHCTPYKUMU JUIsl pa3penieHusi ydeOHO-NO3HaBaTeIbHOMN
3aJauuy;

YMEHHUE CTPOUTh JI0Ka3aTeIbCTBO METOIOM OT IPOTHBHOIO;

yMeHHuE paboTaTh C MPOOJIEMHON CUTYaIMEH, OCYIIECTBIATh 00pa30BaTEIbHBIN MPOIECC
MIOCPE/ICTBOM TIOMCKAa METOJIOB U CIIOCOOOB pa3pelleHus 3a/1a4l, ONPEesATh IPaHULIbI
CBOEro 00pa3oBaTEILHOIO IPOCTPAHCTBA;

YMETh OPHEHTUPOBATHCS B TEKCTE, BBIABIIATH INIABHOE YCIOBHE 3a/1a4l M YCTaHABJINBATh
COOTHOILIEHUE pacCMaTPHUBAEMBbIX 0OBEKTOB;

YMEHHUE [epEeBOAUTh, HHTEPIPETHPOBATH TEKCT B HHbIE (HOPMBI IMPEACTaBICHUS
MHGOpMAIIUU: CXEMBI, IMarpaMMbl, IpaduecKoe NPeCTaBICHNUE JaHHbIX;

Kommynuxamuenwvie YY/[

yMeHue paboTath B KOMaHze, (JOpMHUPOBAHHE HABBIKOB COTPYIHUYECTBA U y4eOHOTO
B3aUMO/ICHCTBUS B YCIIOBUSIX KOMAHIHON UTPBI UM UHON (POPMBI B3aUMOICHCTBUS;
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 3aJad KOMMYHHKAIMH, GOPMYIUPOBATh U OTCTaUBATh B3IJISAJIBL,
apryMEeHTUPOBATh JIOBOJBI, BBIBOJIBI, A TaKXK€ BBIIBUTaTb KOHTAPTYMEHTHI,
HEOOXO/JMMBIE [UIS BBISBJIEHUS CHUTyallUM YcIieXxa B peIIeHUHd TOH WIM HWHOHN
MaTeMaTH4eCcKOH 3a/1auu;

YMEHHUE TM0Jb30BAaThCS MAaTeMaTHMYECKMMM TEpMUHAMHM [Uld pelleHus ydeOHo-
M03HaBATENbHBIX 33/1a4, a TAK)KE CTPOUTH COOTBETCTBYIOIME PEUEBbIE BHICKA3bIBAHUS HA
MaTeMaTH4YeCKOM SI3bIKE ISl BBICTPAauBaHHs MaTEMaTHUECKOM MOJIeNH;

yMETh CTPOMTh MAaTEMAaTHYECKHE MOJETU C TOMOIIbIO  COOTBETCTBYIOIEIO
MIPOrpaMMHOTO 0OecrieueH sl, CEpBHUCOB CBOOOIHOTO OTAAIEHHOTO JOCTYIIA;

yMEeTh TPaMOTHO M YETKO, coryiacHo mpaBmiaM odopmienus KMM-a OI'D 3aHocuTh
MIOJIy4eHHBIE PE3YIbTAThI - OTBETHI.

IIpeomemnvie pesynvmamaol:



(opMupOBaHHE HABBHIKOB IMOHMCKAa MAaTEMaTHYECKOTO METOJa, alropuTMa U IOHCKa
pelieHus 3a1a4u B CTpyKType 3anau OI'D;
(opMupoBaHMEe HaBbIKA PELICHUS ONPEACICHHBIX THUIIOB 3aa4y B CTPYKType 3a1ad OI'D;
yMeHHe paboTaTh C TaONHMIIAMH, CO CXEMaMH, C TEKCTOBBIMU JAaHHBIMH; YMETh
peoOpa3oBHIBATh 3HAKM U CUMBOJIBI B JI0KA3aTEILCTBAX U MPUMEHSEMBIX METOAAX JUIS
penieHnst 00pa3oBaTEIbHBIX 33124,
YMEHHE TPUBOJIUTH B CHUCTEMY, COIIOCTaBIATh, 0000MIaTh ¥ aHAIM3HPOBATH
nH(POpPMAIIMOHHbIE KOMIIOHEHTHl MaTEMaTHYECKOTO XapakTepa M yMETh IMPHUMEHSTh
3aKOHBI U TIPaBUJIA TSl PEIICHHS] KOHKPETHBIX 33/1a4;
YMEHHUE BBIJCTATH IJIABHYI0O W M30BITOYHYIO MH()OPMAIMIO, MPOU3BOIUTH CMBICIOBOE
C)KaTHUe MAaTEeMaTHIECKUX (PaKTOB, COBOKYITHOCTH METOJIOB M CITIOCOOOB PEIICHHS; yMETh
MIPEJICTaBIATh B CIIOBECHOM (popMe, HCTIOIb3ys CXEMBI U pa3IndHble TaONHIbl, TpaduKu
W TMarpaMMbl, KapThl OHITHH W KJIACTEPBI, OCHOBHBIC UJEH W TUIAH PEIICHUS TOW TN
MHOM MaTe€MaTHYECKOU 3a/1a4u.

Tpebosanus K ypOGHIO NOO2OMOBKU YHAUUXCS

Harypaabnble unciaa. /Ipodu. PanmonanbHble yncia
Buinycknux nayuumcsi:

MMOHUMAaTh OCOOEHHOCTHU AECATUYHONW CUCTEMBI CUHUCIICHUS,

OTIepUPOBATh NOHITUSIMU, CBA3aHHBIMU C JIEIMMOCTHIO HATYpaJIbHBIX YHCE;

BBIpa)KaTh 4YKCIa B JKBUBAJEHTHBIX (opmax, BbeIOMpass HauboJiee MOIXOISIIYIO B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyalllH;

CpPaBHMBATh U YIOPSA0YNBATh pallOHATIbHbIE YHCIIA;

BBITIOJIHATH BBIYUCIICHUS C pAllMOHAIbHBIMU YHCIAMH, COUYETasl YCTHBIE U MUChbMEHHbBIE
IPUEMBI BBIUMCIIEHUH, IPUMEHEHNE KAJIBKYJIATOPA,;

UCIOJb30BaTh IMOHATUA M YMEHHUsS, CBA3aHHBIE C MPONOPLUOHATIBHOCTHIO BEJINYMH,
IIPOLICHTAMHU, B XO/I€ PEIIEHUS MaTeMAaTUYECKUX 3aJau U 33Jja4 U3 CMEXXHBIX IIPEIMETOB,
BBITOJIHATh HECTIOXKHBIE TPAKTUYECKHE PACUETHI.

JlelicTBUTEILHBIE YK CIA
Buinycknux nayuumes:

HCII0JIb30BaTh HAYaJIbHBIC MIPCACTABICHUA O MHOKCCTBE ,HCfICTBHTeJIBHBIX YHUCCII,
OIICPHUPOBATH ITIOHATHUEM KBAJAPATHOI'O KOPHS, IIPUMEHATH €I'0 B BBIYHMCICHUAX.

AsredOpanyeckue BbIpasKeHU s
Buinycknuxnayyumcs:

YpaBHenus
Buinycknuk na

OTIEpUPOBATh MOHATHIMH «TOXKIIECTBOY», «TOXJIECTBEHHOE MpeoOpazoBaHUeE», pellaTh
3a/1auu, cojepxkaiue OyKBeHHbIE TaHHbIe; paboTaTh ¢ (hopmynamu;

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

BBITIOJIHATh TOXKIECTBEHHBIE MpeoOpa3oBaHUs PAllMOHANBHBIX BBIPAKEHHI HAa OCHOBE
MIpaBUJI JICHCTBUI HAJl MHOTOUWICHAMH U JIreOpandecKuMu IpOOsSMU;

BBITIOJIHATH PA3JI0KEHNE MHOTOYWICHOB HA MHOXKHUTEIH.

ydyumci.

HepaBencrBa
Buinyckuuk Ha

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

MOHMMAaTh YpaBHEHHME KaK BaXKHEHIIYI0 MaTeMaTHUYeCKyl0 MOJETb Ul ONUCAHUS U
U3yYeHHUs] Pa3HOOOpPA3HBIX pEalbHbIX CHTyallud, peIaTh TEKCTOBbIE 3aJauu
anreOpandeckuM MEeTOJIOM;

MPUMEHSATH IpadUUecKue MpeICTaBICHUs I UCCIIEA0BAaHUS YPaBHEHUH, HCCIIEIOBAHUS
U PELLEHUs CUCTEM YPaBHEHUH C IBYyMs IIEPEMEHHBIMH.

YHumcs.




® [IOHMMaThb M NIPUMEHATH TEPMHHOJIOIMI0 U CUMBOJIMKY, CBSA3aHHBIE C OTHOIICHHEM
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:
e T[IOHMMAaTh W UCIOJIb30BaTh (DPYHKIMOHAIbHBIE TIOHATUS W A3BIK  (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);
® CTPOWTH rpadKu AIEMEHTAPHBIX (PYHKIIHIT; UCCIIEAOBATH CBOMCTBA YMCIIOBBIX (DYHKIINI
Ha OCHOBE U3y4YECHUS MOBEIECHUS UX I'PAPUKOB;
¢ TOHMMATh (YHKIUIO KaK BaXHEHWIIYI0O MaTEeMAaTHYECKYl0 MOJENb Ui OIHCAHUS
MIPOLIECCOB U SIBJICHUM OKPYKAIOLIEro MUpPA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK IS
OTMCAHHUS U UCCIIEOBAHNS 3aBUCUMOCTEN MeX Iy GU3NUECKUMU BETMUYNHAMHU.
OnucarejibHasl CTATHCTHKA
Buinycknux nayuumes:
® CIIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPEICTaBICHHUS M aHaju3a CTaTUCTUYECKUX
JTAHHBIX.
CayuaiiHblie cOObITHSI M BEPOATHOCTh
BpInyCKHUK HAY4YHTCS
® HaxOJUTHOTHOCHUTENbHYIO YACTOTY U BEPOSITHOCTh CITy4aitHOTO COOBITHSI.
KomOunaTopuka
¢ BrinyckHUK Hay4YUTCS peliaTh KOMOWHATOPHBIE 33/1a4K HA HAX0XKAEHHE YUCIIa 00bEKTOB
WU KOMOWHAITUH.
Harasignasi reomeTpus
Buinycknux nayuumes:
® pacro3HaBaTh Ha 4YEpTEXkKaX, PUCYHKAX, MOJEISAX M B OKPYXKAlOLIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDHI;
e pacrio3HaBaThb pa3BEPTKU Kyba, MNPSAMOYroJILHOTO Mapajliesienuiena, MpaBUIbHOM
MMAPAaMHU/IbI, HWJIMHIPA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapajuieNenunena;
® OmpeneNITh M0 JMHEHHBIM pa3MepaM Pa3BEPTKU (QUIyphl JTUHEHHBIE pa3Mephl CaMoii
(dburypsl 1 Ha000POT;
®  BBIYUCIATH 00BEM MPAMOYTOJIBHOTO Mapalljiesienunesaa.
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 JIMHEWHBIX 3JIEMEHTOB (PUTYp U UX OTHOIIEHUS, TPATYCHYIO
Mepy yraoB oT 0° go 180°, mpumeHsisi onpeesieHrs, CBOMCTBA U MPU3HAKU GUTYP U HX
9JIEMEHTOB, OTHOWIEHUs ¢uryp (paBeHCTBO, MOJ00ME, CHMMETpPUH, IOBOPOT,
napauieNbHbIN epeHoc);
® ONepUpoOBaTh C HAYAIbHBIMU MOHATUSMU TPUTOHOMETPUHU M BBITIOJHATH 3JI€MEHTapHbIE
omepanuu HaJl GyHKIHUSIMH YTIIOB;
e pemarh 3a/Ja4d Ha JOKa3aTelbCTBO, OMUPAsCh Ha HW3YyUYEHHBIE CBOWCTBA (GUTYp U
OTHOILLIEHUW MEXYy HUMH U IPUMEHSISI U3yYEHHBIE METO/Ibl JJOKA3aTEIbCTB;
® pemarh HECHOXKHBIE 33Jauyd Ha IIOCTPOCHHWE, TNPUMEHSS OCHOBHBIE aJITOPUTMBI
MIOCTPOEHHUSI C IOMOUIBIO LIUPKYJIA U JTUHEUKHY;
e pemarh NpoCTEHIINE IUNTAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.
N3mepenne reoMeTpH4ecKHUX BeJTHYHH




Buinycknux nayuumcs:
®  HCIIOJIb30BATh CBOMCTBA M3MEPEHMS [UIMH, IUIOLIAAEH U YIJIOB IIPU PEIICHUH 3a7a4y Ha
HaxX0XJECHUE JUIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH, JJIUHBI JYyI'M OKPYXHOCTH,
rpasyCHOM MepBI yIia;
® BBIUMCIATH IUIOLIAJAM  TPEYrOJIBHUKOB, IPSMOYTOJIbHUKOB, IapajljiesIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYUCIATH JJIMHY OKPYXHOCTHU, JJIMHY JYT'H OKPY>KHOCTH;
®  BBIYMCIIATH JUIMHBI TUHEHHBIX DJIEMEHTOB (DUTYP U UX YIIIbI, UCIIOJIB3YS (POPMYIIBI JITTHHBI
OKPYXHOCTH ¥ JUIMHBI IYTH OKPYXHOCTH, (GopMyIIbl Turomaneit Gpuryp;
e pemarh 33aJaud Ha JOKA3aTENIbCTBO C MCIOJIB30BAaHUEM (OPMYII JIJIHHBI OKPYKHOCTH U
JUTUHBI IYTH OKPYXHOCTH, GopMyI Iutomaneit Gpuryp;
® pemarh NpPaKkTUYECKHE 3a7a4M, CBSA3aHHbBIE C HAXO0KJIEHUEM T'€OMETPUUYECKUX BEITUYHMH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUYECKHE CPEICTBA).
Koopaunartsi
Buinycknux nayuumcs:
® BBIYUCIATH JUIMHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIOB; BBIYUCIATH KOOPIUHATHI
CepeHbI OTPE3Ka;
® CIIOJIb30BaTh KOOPJIUHATHBIA METO A7l U3yUEHHS] CBOMCTB MPSAMBIX 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
uHpopmanuu. VI3MeHYMBOCTb IIpU U3MepeHusxX. Pemaromue npasuia. 3aKOHOMEPHOCTH B M3MEHYHBBIX
BeIMUYMHaX. Beruucienus u npeodpasoBanue BeaMuuH. VcciaenoBanue NpocTelimx MaTeMaTHdeCKUX
MOJEIIEN.

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

Heiicmeus ¢ HamypanbHbIMU YUCIAMU

CrnoxeHne W BBIYMTAHHE, KOMIIOHCHTHI CJIOKCHUS ¥ BBIYATAHUS, CBS3b MEXIY HHMH,
HAXOXXJCHHE CYMMBI W Pa3HOCTH, M3MEHEHHE CyMMbI M Pa3HOCTH INPH W3MEHEHHH KOMIIOHEHTOB
CJIO’KCHUS ¥ BBIYNTAHHSL.

YMHOXKEHHE U JIeNICHHE, KOMIIOHEHThI YMHOXKCHUS U JICJICHHSI, CBSA3b MEXy HUIMH, YMHOKEHHE
U CJI0O)KECHUE B CTOJIOWK, JCJICHUE YTOJIKOM, IIPOBEPKA pe3ylibTaTa ¢ MOMOIIBIO PUKUAKH U 0OpaTHOTO
NEUCTBUSL.

Yucnosvle sviparicenusn

YucaoBoe BEIpaKCHUE U €r0 3HAUCHHE, OPSI0K BHITOJITHEHHS JCHCTBUI.

Jlpoou. Obviknosennvle Opoou

Jo:s, 9acTh, ApoOHOE YKcio, ApoOb. IpoOHOE YKCiIo Kak pe3ynbTaT naeneHus. [IpaBuibHbIC U
HeTpaBWIbHBIE APOOH, CMEIIaHHAas IpoOb (CMEIIaHHOE YHCIIO).

3anuch HATYpaJbHOTO 4YKCIa B BHJE JPOOHM C 3aJaHHBIM 3HAMEHATeleM, MmpeoOpa3oBaHue
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 ASHUCTBHUS CO CMEIIAHHBIMU IPOOSIMHU.

Apudmernueckue ASUCTBHS ¢ IPOOHBIMU YHCTIAMH.

Cnocobvl payuonanuzayuu GbI4UCIeHUL U UX NPUMEHEHUe NPU 6bINOTHEHUU OeUCMEULL.

Jlecamuunwvie Opoou

[IpeoOpazoBanue AECATUYHBIX NpoOeil B 0ObIKHOBeHHBbIC. CpaBHEHHE AECATUYHBIX POOCH.
CrnoxxeHre W BBIYMTAHHME JECATHYHBIX ApobOel. OKpyrieHue AeCATUYHBIX IpoOeil. YMHOXKeHue W
JeNieHue JEeCSITHUHBIX NpoOeil. [Ipeobpazosanue 00bIKHOBEHHBIX Opobell 6 Oecamuunble OpPoOU.
Koneunvie u 6eckoneunvie decamuunvie OpoouU.
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Yucna. PayuonanvHble uucia

MHoOXecTBO paluoHaNbHBIX uncen. CpaBHEHHE paLMOHAIBHBIX uMced. JledcTBus cC
palMoHANBHBIMU YUciaMu. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecamuyHol Opoowio.

/Jpoéno-payuonanvnsie eviparcenus

[IpeoOpazoBanre APOOHO-IMHEHHBIX BBIPAKEHUU: CIOKEHUE, YMHOXEHHE, JCJICHHE.
Aneebpauueckasn opoow. Coxpawenue aneeopauueckux opooei. I[lpusedenue anrcedpauueckux opooeil K
obwemy 3namernamento. Jlelcmaus c aneedpauiecKumu OpooAMU: CIOHCEHUe, BbIUUMAaHUe, YMHONMCEHUE,
oenenue, 86036e0eHUe 8 CeneHto.

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

Payuonanvuvie uucna

N3006pakenune yncen Ha 9MCIoBOr (KOOpAWHATHOH) npsiMoii. CpaBHEeHHE yrcen. Moayns yncha,
reoMeTpUIecKasi MHTepIpeTanys MOy sl yncia. J(eHCTBUS C TOJIOKUTENBHBIMA U OTPHLATEIbHBIMU
quciaMu. MHOKECTBO LEJIbIX YHCEI.

Koopounama mouku

OCHOBHBIE TIOHATUS, KOOPOUHAMHDBLIUL 1YY, pACCMOSIHUE MedwHcOy moukamu. Koopounamer mouku.

Hppayuonanvusie yucna

[TonsiTHE MppalMOHAILHOTO YKcia. Pacio3HaBaHue UPPALIMOHAIBHBIX YHCET.

MHnoorcecmso OeticmeumenbHbIX Yucei.

«[IpeoOpa3zoBanue ajredpandyecKux Boipaxenuin». Orpadotka 3amay Ne 8 KUM OI'D

Hppayuonanvuvie uucna

[lonarne wppannoHanpHOrO uHncna. Pacno3HaBanue wuppannoHanbHBIX uuced. [Ipumepsl
JI0Ka3aTeNnbCTB B anredpe. Jeticmsus ¢ uppayuoHanibHblMu YUCIAMU: YMHOJACEHUE, OelleHue, 8036e0eHle
6 cmeneHb.

MHnoorcecmso OeticmeumenbHbIX Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTka 3amxad Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypasnenusn

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

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHeHUH. JluHelinoe ypasHeHue ¢ napamempom. Konuuecmeo rxopmeti
JIUHEUHO020 YypasHeHus. PeuieHue TUHetiHbIX YPaBHEeHUl ¢ NApaMempoM.

Keaopammnoe ypasuenue u e2o kopnu

KBanparuble ypaBHeHus. Hemonnble kBaapaTHble ypaBHEHHS. J[MCKpUMUHAHT KBaJpaTHOIO
ypaBHeHus. Dopmyna KopHEH KBaapaTHOTO YypaBHeHHs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX YPaBHEHMIA: HCIIOJIb30BaHHE (DOPMYIBI A HAXOXKACHUS
KOpHEH, epaguueckutl memoo peuwlenus, pasilodCeHue Ha MHOdJMCUmMeny, noobop KopHeu ¢
ucnonv3osanuem meopemol Buema. Konuuecmeo kopreli K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU OMm
e20 ouckpumunanma. bukeaopammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammuuie ypasnenus ¢ napamempom.

/poono-payuonansvhnvie ypaguenus

Pemenne mnpocreifimux apoOHO-TMHEWHBIX YypaBHEHUH. Pewenue O0poOHO-payuoHanbHbIX
YpagHeHu.

Memoowl pewienus ypagHeHuti: Memoobl PABHOCUNbHBIX NPeoOpa308anUll, Memoo 3aMeHbl
nepemenHoU, epaguieckuii memoo. Hcnonvzosanue ceoticme pyuKyutl npu peuleHuu ypasHeHuil.

Ipocmeiiuue uppayuonanvhvie ypasrenus uoa 4| f (x) =a, \/f (x) = \/g (x) .

n
Vpasnenus suoa X' = a .VpasHenus 6 yenvix 4uciax.




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

Cnyuaiinvle coovimus

CnygaiiHple OMNBITHI (PKCHIEPUMEHTHI), JJIEMEHTapHBIE CIy4ailHbIe COOBITHS (MCXOJBI).
BepositHoctn  snemeHTapHbIX  coObiTmil.  CoObITMSE B CIOy4aHBIX — OKCIIEPUMEHTaxX |
ONaronpUATCTBYIOIIME 3JIEMEHTapHbIe COOBITHA. BeposTHOCTH ciydailHBIX COOBITHH. ONBITBI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMM  COOBITHsIMH. Kiaccuueckue BEpOSITHOCTHBIE OIBITBI  C
HCI0JIb30BAHUEM MOHET, KyOUKOB.

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

Dynkyuu

Honamue pynkyuu

JlekapTOBBI KOOpPAMHATHI Ha TUIOCKOCTH. PopMHUpOBaHNE NPEACTABICHUNH O METalpeIMEeTHOM
MOHATHH «KOOpAMHATH. CrocoObl 3ajaHus (PYHKUMN: aHAIUTUYECKUH, rpaduyueckuii, TaOIUUHBIN.
I'padux pyrkmun. [Tpumeps GpyHKINH, MOTydaeMBbIX B TIPOIIECCE UCCIEAOBAHUS PA3IMYHBIX PEATbHBIX
MIPOIIECCOB U PellIeHUs 3a/1a4. 3HaueHue QPyHKIuu B Touke. CBoMcTBA (DYHKIIMIA: 00J1aCTh OTIpeACTICHNUS,
MHO>KE€CTBO 3HAUEHUH, HYJIH, IPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, YeMHOCMb/HeuyemHoCmb, TIPOMEKYTKH
BO3pacTaHusi W yObIBaHUWs, HanOoJbIIee W HaWMeHbIee 3HaueHus. McciemoBanune (yHKIUHU 1O ee
rpaduky.

Juneitnas pynkyus

CpoiictBa U rpaduk JuUHEHHONW (QyHKUMU. YTIOBOM Ko3(¢uiumeHT npsmoi. Pacmonoxenue
rpaduka TMHEHHON (DYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOro KOA(p@UIMEeHTa U CBOOOIHOIO UJIeHA.
Haxoorcoenue kosaghghuyuenmos nunetinoii pynkyuu no 3a0aHHbIM YCI0BUAM: NPOXOHCOEHUE NPAMOU
yepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYI0 MOUKY U
napaniebHo OaHHOU NPSAMOUL.

Keaopamuunas pynxkyusn

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

Oopamnasa nponopuuOHAILHOCMb

k
CpoiicTBa (GyHKIMH Yy = K y = " I'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 YIEHO8 apUhMemuieckol 1 2eoMempuiecKoll npozpeccuti

«YucsoBble 1 OyKBeHHbIe BbIpa:keHus». Otpadbotka 3amay Ne 13 KM OI'D.

Yucnosvle u 6yKeeHHbvle BbIPANCEHUA

Breipaxkenue c¢ mnepemeHHOW. 3HaueHue BblpaxkeHus. [loJcTaHOBKAa BBIPAKEHUM BMECTO
MIEPEMEHHBIX.

Llenvie vipasricenusn

Crenenb ¢ HaTypaldbHBIM TIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BBIpaXKEHHIH,
COJIEpXKAaIINX CTENEHU C HATypalbHBIM MOKA3aTEIEM.

OnHouneH, MHOTOWIEH. [[eficTBHS C OJTHOWIEHaMU U MHOTOYJI€HAaMU (CJIOKE€HUE, BEIYMTAHUE,
yMHOKeHue). DopMyITbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBAIPaTOB, KBAIpaT CYMMBI M Pa3HOCTH.
Pa3noxxeHne MHOTOUYJIeHa HA MHOKUTEJH: BBIHECEHHE OOIEro MHOKUTENS 3a CKOOKH, TPYNIHUPOBKA,
npuMeHeHne (GopMyI COKPAIIEHHOTO YMHOKeHHs. KBaapaTHBIN TpexusieH, pa3ioKeHue KBaApaTHOTO
TpeXuJieHa Ha MHOKHUTEIIH.

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

BoeipaxkxeHne ¢ nepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKAa BBIpRKEHHH BMECTO
IIEPEMEHHBIX.

I]envie evipasricenusn



CreneHb ¢ HaTypaJbHBIM IIOKa3zaTelleM U ee cBoiicTBa. IIpeoOpa3oBaHusi BBIpaKEHU,
COZIepIKAIIUX CTEIIEHH C HATypaJbHbIM IIOKA3aTEIIEM.

OpHowieH, MHOrouwieH. JIeMcTBUsS ¢ OAHOWIEHAMU M MHOTOWIEHaMU (CJIO’KEHUE, BBIUUTAHUE,
yMHOeHue). PopMyIibl COKPAILEHHOTO YMHOKEHHUS.

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

Cucmemvl nepasencme

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOW. PelleHue cucTeM HEPaBEHCTB C OJHOMU
MEPEMEHHOM: JIMHEWHBIX, Kgaopammubix. V300pakeHne penieHrs CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM
MPsIMON. 3aMKCh PELIEHUSI CUCTEMbI HEPABEHCTB.

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

Benuuunwi

Benuuuna yria. I'pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEAPEHHOrO TpeyroyibHUKAa. BHemHuil yron tpeyrosibHuka. CymMMa yrioB
TpPEeYrojbHUKa

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

Duzypvi 6 ceomempuu u 6 OKpyHcarouiem mupe

I'eomerpuueckas ¢urypa. Buyrpenssis, BHelHss oonactu Gpurypsl, rpanuna. Jluauu u odbnactu
Ha MI0cKocTU. Brimykiias u HeBbInykias gurypsl. [1nockas u Hernockast purypsl. [loHATHE BETUYUHEI.
Jnuna. U3mepenue qunbl. EquHULBI U13MEpEHUs JUTHHBI

Brigenenue cBoiictB 00bekTOB. DOpMHUpOBaHHUE MPEICTABICHUNH O METAIPeIMETHOM MOHATHH
«purypa». Touka, 0Tpe30K, npsMasi, Jy4, JJOMaHas, IJIOCKOCTh, YroJl, OMCCEKTpHCca yIila U €€ CBOWCTBA,
BH/JIBI YTJIOB, MHOTOYI'OJIBHUKH, OKPY’KHOCTb U KPYT.

OceBas cuMMeTpus reomeTpudeckux puryp. LlenTpanbHas cuMMeTpusi FeOMeTpUIECKUX PUryp.

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

H3zmepenus u epluucienus

[Mnomagu. dopmynbl MmiIomMAag TPEYrojJbHUKA, MapajuieiorpaMMa U €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna ['epona, popmyna mionaay BBIMYKIOTO YEThIPEXYrOJbHUKA, (OPMYIbI JUTMHBI
OKPY>KHOCTH U IUIOLIAAH Kpyra

«H3mepenusi u Bbruucaenus». Otpadorka 3amad Ne 19 KM OI'D.

H3zmepenus u epluucienus

[Tnomagu. dopmynbl MIOMATN TPEYroJbHUKA, MapajuieiorpaMMa U €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyia IUIOMAAU BBIMYKIOTO YETHIPEXYTOJbHHUKA, (POPMYIBI UIMHBI OKPY>KHOCTH U
wioniaau kpyra. [lnomanas npaBUuIsHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpudeckre COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYrOJIbHUKE.
Tpuronomerpuyeckue GyHKIHUH yria.

«Teopernyeckue acnektb». OTpadoTtka 3amay Ne 20 KM OI'D.
TeopeTndeckue acreKThbl, TEOPEMBI, AaKCHOMBI, OTIpeIeTICHHUS, POPMYIIbI, JIEMMBI.

Pecypcel
JIureparypa
- Kauarun B.B., Kauaruna M.H. Maremarndeckue TpeHupoBouHbIe 3aaanus. M. Dckmo, 2019
- Jlanmo JI./I., ITonoB M.A. MaremaTtuka. JKk3aMeHallMOHHBINA TpeHaxep. M. «Ok3amen», 2019
HNHTepHeT-pecypcesl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
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KaJ’leH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Ne Tema 3ansaTHSA OcHOBHBIE BUIbI JESTEIBHOCTU yHaIlUXCSl
/1 (Ne 3amanust B KUM)

1 Beruucnenus u Brmonssior apudmerrnueckue 1eiHcTBUS C pallioHaIbHBIMU
npeobpazoBanus (6 YHCJIaMU, BBIUUCIISIFOT 3HAYEHUS YUCIIOBBIX BbIPaKEHUH,
3ananue KMM) HEepeXoIAT OT OJHON (POPMBI 3AIMCH YHCIIA K APYron

2 JleficTBUTENIbHBIE N300paaror yucia TouKkaMu Ha KOOPIMHATHON IPsSMOHA,
yucna (7) CPaBHMBAIOT AE€HCTBUTEIbHBIE YNCIIA, BHIIOJHSIOT BBIUMCICHUS U
peoOpa3oBaHuUsl, BBIIOIHIIOT IPUKUIKY pe3yibTara
BBIYMCIICHUI.

3 [IpeoOpa3zoBanus BoInonHAIOT BEIYMCIEHUS U TPe00pa3oBaHus apuPMETUUECKUX
anredpanvyecKux BBIPAYKEHU, MPUMEHSIOT CBOMCTBA apu(METHUECKUX KBAJPAaTHBIX
BbIpakeHuil (8) KOpHEeMH Juid IpeoOpa3oBaHUsl BHIPAKEHUIN

4 YpaBHEHUS U Pemrarot nHEMHbBIE U KBaIpaTHBIE YPABHEHUS C OJHOU
HepaBeHcTBa (9) NepeMEHHOM, HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMBI
) Oynkumu v rpadpukn | CTpoST U YUTAIOT IpaQUKU pa3IndYHbIN (QYHKIHUHI, YUTAIOT
(11) rpaduku QyHKINNA, OMUCHIBAIOT C MOMOIIBIO PYHKIIUN pa3IndHbIE
3aBUCHUMOCTHU MEX/ly BETUUMHAMU, UHTEPIPETUPYIOT IpapUuKu
3aBUCHMOCTEN
6 Yucnossle u BoinonHsAo0T npeoOpa3oBanus anredpanyecKux BHIPaKEHUH,
OyKBEHHbIE HaxXoJ AT 3HaUeHUs OYKBEHHBIX BbIPAKEHUI, OCYILIECTBIISAS
BbIpaxkeHus (13) HE0OX0IMMBbI€ M0/ICTAHOBKU
7 [IpakTnueckue OcCyIecTBISIOT pacyeTsl 0 GopMyiiaM, BEIPAXKAOT 3aBUCUMOCTH
pacueTsl 1o MEXly BEJINYMHAMHM, BEIYUCIISIOT 3HAYCHUS] YMCIIOBBIX
dhopmynam (14) BBIpKCHUI
8 IIpaxTuko- BBINOMHAIOT BEIUMCIIEHUS U IPe0OPa30BaHus, OCYIIECTBIISIIOT
OPHUEHTUPOBAHHBIC IIPAKTUYECKHE PACUETHI, CTPOST U UCCIECAYIOT MATEMAaTHYECKHUE
3aganus (1-5) MOJIEIJIH, UCTIONB3YIOT TPHOOPETECHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKON AEATEIbHOCTH
9 I'eomerpuueckue BeimnonHser aefcTBUS ¢ TEOMETPUUECKUMHU (PUTYpaMU, PEIAIOT
¢burypsl. Yrisl (16) IUTAHUMETPUYECKHE 3a/1a4H Ha HAX0XKICHUE T€OMETPUIECKUX
BEJINYHUH (YTJIOB)

10 I'eomerpuueckue Pacnio3naror reomerpuueckue GpUrypbl Ha INIOCKOCTH, pa3inyaroT

¢urypsl. Jnunet (17) | ux B3aMMHOE MOJIOKEHHE, H300paKarOT TEOMETPUIECKUE (DUTYPHI,
pelaroT IIaHUMETPUUECKHE 3a/1a4l Ha HaX0XKICHNE
reOMEeTPUYECKUX BEIUYHUH (IJIMH, YIIIOB)

11 [Tnomans Pacnio3naror reomerpuueckue GpUrypbl Ha INIOCKOCTH, peLIatoT
MHoroyroJyibHuka (18) | maaHuMeTpuyeckue 3ajaud Ha HaXOKICHUE TeOMETPUYECKUX

BEJIMYMH (IUI01a/1eH ), OCYIECTBIISAIOT pacyeTsl 1o GopMynam

12 W3mepenus u OnpenensaroT KOOpAUHATEI TOUYKH IIJIOCKOCTH, IPOBOJIAT ONIEpaLMH

Bbruucienus (19) HaJl BEKTOPaMH, BBIYHUCIAIOT JUIMHY U KOOPAUHATBI BEKTOPA, YroJl
MEXJ1y BEKTOpPaMH, CHHYC, KOCHHYC U TaHT€HC yIJIa

13 Teopernueckue [IpoBoAT nOKa3aTenbHBIE PACCYKAEHUS, OLIEHUBAIOT JIOTHYECKYIO
acriekTsl (20) NPaBUIBHOCTb PACCYKAECHUH, paCO3HAIOT OIINOOYHbIE

3aKJIFOUEHUS

14 Cucremel HepaBeHCTB | PemaroT ypaBHEHUS, HEPAaBEHCTBA U UX CCTEMBI,

(15)
15 BepostHocTh HaxozsT BeposSTHOCTD CiTydailHBIX COOBITUI B MPOCTEHIITNX

coObrTHii (10)

pacucTax
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IlocnegoBaTenbHOCTH
u nporpeccud (12)

Pacno3naror apupmeTrnuecKie 1 TeOMETPHUECKUE TPOTPECCHH,
peIaloT 33/1a4M ¢ IpUMEHEHHnEM (GopMybl 00IIero wieHa U
CYMMBbI HECKOJIBKHMX YJIEHOB IIPOTPECCUU

17

Pa6ora ¢ KUM
(dacts 1)
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