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IlosicHuTeILHAS 3aMUCKA

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

®enepanbubiii 3ak0oH 0T 29 nexadpst 2012 roma Ne 273-®3  «OO0 obOpazoBanuu B Poccuiickoi
denepauuny;
®denepanbHbIl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN CTaHAapTa OCHOBHOTO 0OIIero oOpa3oBaHus,
YTBEPKICHHbIM NpuKa3oM MuHucTtepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit ®enepauuu oT
17.12.2010 Ne 1897, ¢ m3meHeHUsIMH 1 AOTIOTHEHUSIMU OT 29 nexadpst 2014 r. N1644, ot 31 nexalpst
2015 r. N1577;
@enepanbHbIl TIepedYeHb YYEOHHWKOB, PEKOMEHAYEMBIX K WCIOJIb30BAHUIO TIPU peau3aliu
UMEIOINX TOCYAapPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTENBHBIX IMPOrpaMM HAdyaIbHOTO OOMIEro,
OCHOBHOTO 00111ero, cpefaHero ooOmiero oOpa3oBaHMs, YTBEP)KICHHOTO MNpPHUKa30M MMHHCTEPCTBA
npocselenus Poccuiickoit denepannn ot 28.12.2018 Ne 345;

Ieas xkypca:
CHUCTEMaTH3aIusl 3HAaHUW U CIOCOOOB JACSITEIBPHOCTH YYAIIUXCS MO MaTeéMaTHKe 3a Kypc OCHOBHOM
IIKOJIBI, TIOATOTOBKA oOydamommuxcs 9 Kigacca K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY IO
MaTeMaTHKE.
3anayu kypca:
e 3aKkpenuTh OCHOBHBIE TEOPETUUYECKUE TIOHATHUA W ONPENETCHUS 10 OCHOBHBIM
M3y4aeMbIM pa3Jieiiam;
e OtpaboTaTh OCHOBHBIE THUTIBI 3amad wu3ydaeMbix THNoB KMM OI'D «Anreb6pa» u
«["eomeTpus» U UX AITOPUTM PEIICHUS;
e @opMupOBaTh Y 0O0YYAIOUIUXCS IEIOCTHOTO MPEACTABJICHHUS O TEME, €€ 3HAUCHUS B
paszesne MaTeMaTUKH, MEXIPEAMETHBIC CBSI3H C IPYTUMH TEMaMu;
e (CrocoOCTBOBaTh MHTEIICKTYAIbBHOMY Pa3BUTHIO y4alIuXcs, (GOPMUPOBAHUIO KaYEeCTB
MBIIIUICHHS, XapaKTEePHBIX I MAaTeMaTHYEeCKOW JeATebHOCTH W HEOOXOIUMBIX
YYEHHUKY 1S yenemHou caaun OI'D, st oOmield coruanbHOW OpUEHTAIINH;
e AKIIGHTHPOBAaTh BHHMaHHE YYAIIUXCS HA C€IUHBIX TPeOOBAaHUAX K IpaBHIIaM
ohOopMIICHHS Pa3IMYHBIX BHUJIOB 3a/IaHHUM, BKJIFOYAEMBIX B UTOTOBYIO aTTECTAIlMIO 3a
KypPC OCHOBHOM IITKOJIBI.
e (CrocoOCTBOBaTh CO3JAHHIO YCIOBHUW OCMBICICHHOCTH YYCHHs, BKJIIOUEHHS B HETO
oOydaromierocs Ha YypOBHE HE TOJBKO MHTEUIEKTYalbHOM, HO JIMYHOCTHOM U
COILIMANIFHOM aKTUBHOCTH C MPUMEHEHHEM TeX WU UHBIX METOJIOB OOYUECHHUS.

IIporpamma xypca «IlogroroBka k OI'D mo maremaTuke» NpeJHa3HA4YE€HA IS MOBBIIIEHUS
3pPEeKTUBHOCTH MOArOTOBKH O0yJaromuxcs 9 kiacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 110
MaTeMaTHUKe 3a KypC OCHOBHOM IIKOJBI M TNPEAYCMaTpUBA€T MX IMOJArOTOBKY K JajbHEHIIEMY
oOy4eHHI0O B CpeIHEH IIKOJe», HalpaBieH Ha BOCIHOJHEHHWE HEIOCTAIOIMX 3HaHUM, OTpabOTKy
IIPUEMOB pEIICHHs 3aJaHuil pPa3IMYHBIX THUIOB M YPOBHEH CJOXHOCTH BHE 3aBUCHUMOCTH OT
(bopMyIHPOBKH, a TaKXKe OTPaOOTKY TUIOBBIX 3aaHuit OI'D no MaTemMaTuke Ha TECTOBOM MaTepHale;
MO3BOJIUT CHCTEMAaTU3UPOBAaTh W YINIyOUTh 3HAHUS Y4allMXCd 0 pa3IMYHBIM pas3jenaM Kypca
MaTeMaTUKd OCHOBHOW IIKOJIBI (apudmeruke, anreOpe, CTATHUCTUKE, TEOPUU BEPOATHOCTEH U
TeOMETPUH).

IIporpamma Kkypca cocTaBieHa Ha ocHoBe OO0s3aTelbHOT0O MUHUMYMA COJEpKaHHs
00pa3oBaTeNbHBIX MPOTPaMM MO MaTeMaTWKe U TPeOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB
OCHOBHOM 11K0JIBI, ¢ yueToM Crnenndukanun KM s nposeaenus OI'D no mateMaTuke u
Komudukaropa mnposepsiembix TpeOoBanuit k pesynbratam ocBoeHus OOII OOO u snemeHTOB
coaepxanus s npoBenenus OI'D no matemaruke, noarorosieHHbIx GUIH.



B coorBercTBuM ¢ yueOHbIM IiaHoM — Ha 2024-2025 y4yeOHBIH TOoJ HAa M3y4eHHE Kypca

oTBe/IcHO 34 yaca u3 yacTH yueOHoro miana (1 gac B Helelto).

ILiranupyeMsble pe3y/bTaThbl OCBOCHHS NPOrPaMMBbI Kypca

Jluunocmuvie pesynibmamol:

OTBETCTBEHHOE OTHOUIEHHE K YYEHHMIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE MOTHBAIIMK K OOYYEHHUIO M NO3HAHUIO, OCO3HAHHOMY BHIOOPY H
MOCTPOCHHIO JabHEUIICH HHIMBUIYATBHON TPAaeKTOPHH 00pa30oBaHMs Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii u TNpoPEecCHOHANBHBIX MPEANOYTCHUNM, C YYETOM YCTOHYHUBBIX
MO3HABATEIBHBIX HHTEPECOB, & TAK)KE Ha OCHOBE (DOPMUPOBAHHS YBAKHUTEIHHOTO OTHONICHUS
K Tpy#y.

@OopMHpPOBaHHE IEIOCTHOTO MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U 0OIIECTBEHHOW MPaKTUKU.
OcBoeHue colalibHbIX HOPM, MPaBUJI MOBEJAEHMS, poJiel U (OpM COLMANbHOMN KU3HHU.

Pa3BuTHE MOpPAILHOTO CO3HAHWS W KOMIICTCHTHOCTH B PEIICHUU MOPAIBHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MTOBEICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHHS K HDABCTBEHHBIM ITOCTYITKAM.
dopmupoBaHe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYTHHUYCCTBE.
dopMHpOBaHUE CIIOCOOHOCTH K IMOIMOHATHLHOMY BOCTPHATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peIICHAN, pacCyXeHUN

Memanpeomemnule pe3yibmamel 00yueHUs

Pecynamuenvie YY/[

e OmpenesITh COOCTBEHHBIC MPOOJIEMBI M MPUYMHBI WX BO3HUKHOBEHHUS IMPH padboTe C
MaTeMaTH4YeCKUMH 00bEKTaMu;

e (GdopmynHpoBaTh COOCTBEHHBIC BEPCHU WM TNPUMEHATH YK€ H3BECTHbIE (OPMBI U
METO/bl pEeUICHUs] MaTeMaTU4YecKol MpoOieMbl, GOpMYyIUPOBATH MPEANOJIOKEHUS U
CTPOUTh THUIOTE3bl OTHOCHUTEIHHO pPAacCMAaTPUBAEMOro OOBEKTa U TMPEIBOCXUINATH
pe3ynbTaThl CBOCH y4eOHO-TT0O3HABATEIPHOM JEATEILHOCTH;

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

e BBICTpaMBaThb COOCTBEHHOE 00pa3oBaTeIbHOE MOJIIPOCTPAHCTBO ISl pa3perieHus
OTIPEINIEHHOTO KpYyTa 3a/1a4, ONpelessITh U HAXOIUTh YCIOBUS AJIS peajau3aluu uaen u
IJIaHOB (camMooOyueHue);

® CaMOCTOATEIbHO BHIOMPATH CPEH MPEUI0KEHHBIX pecypcoB Hanboee 3(pPpeKTUBHBIC U
3HaYUMBIE MIPH paboOTe C OMPEIEICHHON MaTeMaTHYeCKOH MOIETIBIO;

® yMEThb COCTaBIATh IUJIaH pa3pelIeHUs ONPEICIIEHHOTO Kpyra 3afad, HCIOJIb3YsS
pa3IUYHbIE CXEMBI, PECypChl OCTPOCHUS JUarpaMM, MEHTAIbHBIX KapT, MO3BOJISIONINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBII aHaNU3 3a/1a4H;

e yMeTh IUIAHUPOBATh CBOIl 0Opa3oBaTeNbHBIN MapHIPyT, KOPPEKTUPOBATh U BHOCUTH
OTpe/ieNieHHbIE U3MEHEHUS, KaUeCTBEHHO BIUSIONIME HA KOHEYHBIM MPOIYKT y4eOHO-
M03HABATENHHOU AEITETbHOCTH;

® yMeHHE KaueCTBEHHO COOTHOCHTH CBOM JICHCTBUS C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MO3HABATENbHON AESITENFHOCTH TMOCPEJACTBOM KOHTPOJS M IUIAHUPOBAaHUS y4eOHOTO
mpoiecca B COOTBETCTBUM C U3MEHSIONIMMUCS CHUTYallMsIMU U TMPUMEHSIEMBIMU
cpeacTBaMu U GopMaMu OpraHHM3allli COTPYIAHUYECTBA, a TAKKe WHIANBUAYATbHOMN
paloThI Ha YpOKe;

e yMeHHe OTOMpaTh COOTBETCTBYIOIINE CPEACTBA PeAU3AINH PEIICHUS MAaTeMaTHUYECKUX
3a/a4, MOJAOUpPaTh MHCTPYMEHTHI JUIS OIICHWBAHHs CBOEH TpaeKTOpUU B padboTe ¢
MaTeMaTHYECKUMH MOHATUSIMHI U MOJACIISIMU;

Ho3naeamenvnvie YYJ/[



YMEHHME OIpEAENATh OCHOBOIIOJIAralollee IOHATUE U MPOU3BOAUTH  JIOTUKO-
CTPYKTYPHBIM aHaIW3, OIPEAEIATH OCHOBHBIE IPU3HAKM M CBOMCTBA C IIOMOLIBIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

YMEHHUE TMPOBOJUThH KIACCHU(UKAUI0 OOBEKTOB HAa OCHOBE KPUTEPHUEB, BBIJCISATH
OCHOBHOC€ Ha q)OHC BTOPOCTCIICHHBIX JaHHBIX;

YMEHHME NPOBOAUTH JIOTMYECKOE pacCyXJE€HHE B HalpaBiIC€HUM OT OOHIUX
3aKOHOMEPHOCTEN N3y4aeMOM 3aja4M JI0 YACTHBIX PACCMOTPEHU;

YMEHHME CTPOUTH JIOTUYECKHE PACCYXKICHHUSI HAa OCHOBE CHUCTEMHBIX CpaBHEHUU
OCHOBHBIX KOMIIOHCHTOB U3y4a€MOI'0 MaTCMAaTUYCCKOI'0 pasaciia Wik MOACIINU, IIOHATHUA
WJIM KJIACCOB, BBIJIEIISISI ONIPECIIEHHBIE CYLLIECTBEHHbIE PU3HAKU WIH KPUTEPUU;
YMCHHC BBIABJIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTS, JJOTUYHOCTDB
COOTBETCTBYIOIIMX LENOYEK PACCYKIEHHUM IpH paboTe ¢ MaTeMaTHUYECKUMHU 3aJa4yaMu,
YMETH HOHpO6HO M CXKATO NpCACTABIATH ACTAIN3AlIWI0 OCHOBHBIX KOMIIOHCHTOB ITPpHU
J0Ka3aTeiIbCTBE MOHATHIA U COOTHOIIIEHUH Ha MaTeMaTHYECKOM SI3BIKEC,

YMCHHUEC OPraHU30BbIBATh IIOUCK W BBIABIIATH MNPUYHWHBI BO3HHKAIOIIWX IMPOLCCCOB,
SIBJICHUH, HanOoJiee BEpOSATHBbIE (AKTOPbI, MO KOTOPHIM MaTeMaTHYE€CKUE MOJEIH U
00BEKTEI BEAYT cebs 1o ONPCACIICHHBIM JIOTUYCCKMM 3aKOHaM, YMCTb IMPUBOIWUTH
HpH‘-IHHHO-CJ'IG)ICTBGHHBIfI aHaJIn3 HOH?ITI/II\/'I, CY)KI[eHI/Iﬁ U MaTEeMaTHYCCKUX 3aKOHOB,
YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb MpU 33JaHHOM YCIOBUH, OOJafaromien
OINIPCACIICHHBIMU XapaKTCPUCTUKaAMU 00beKTa npu HaJIn4yuu OIMPEACIICHHBIX
KOMIIOHEHTOB q)OpMI/Ip}’IOHIeFOCH nmpearojara€Moro rnoHATHA UJin SABJICHUSA ,

yMEHHE  MEpeBOAUTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOLIYIO
MaTeMaTHYeCKOH 3aJaud Ha S3bIK TIpadUyecKkoro OTOOpaKeHHsI - COCTaBJICHMS
MaTeMaTUYE€CKON MOJIEIH, COXPaHSAIONIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH;
yMEHHE 3aJjaBaTh IJIaH PELICHUS MAaTeMaTH4YEeCKOW 3aJayH, pealn30BbIBATH ATOPUTM
JNEHUCTBUM KaK TOIIAroBOM HWHCTPYKIHMH JUIS pPa3pelieHus] y4eOHO-TI03HABATEIbHON
3a/1a4y;

YMEHHE CTPOUTH A0KA3aTeIbCTBO METOIOM OT IPOTHBHOTIO;

yMeHue paboTaTh C TMPOOJEMHON CHTyalMed, OCYIIECTBIISITh 00pa3oBaTEIbHBIN
MpOLIeCC MOCPEACTBOM MOUCKA METOJOB M CIIOCOOOB pa3pellieHus 3aJauu, ONpeesiTh
IPaHULIbI CBOET0 00pa30BaTeIbHOTO MPOCTPAHCTBA,

YMETb OpPHUEHTUPOBATHCA B TEKCTE, BBISIBISATH TJIABHOE YCIOBUE 3aJauydl U
yCTaHABIUBATh COOTHOIIIEHHE PACCMATPUBAEMBIX OOBEKTOB;

YMEHHE NEPEeBOJUTh, WHTEPIPETHUPOBATH TEKCT B HHbIE (OPMBI MPEICTABICHUS
nH(pOpPMAaLIUU: CXEMBI, IUarpaMMbl, Tpaduyeckoe MpeAcTaBICHIE TaHHBIX;

Kommynuxamuenwvie YY/[

YMCHHC pa6OTaTb B KOMaHJC, (1)OpMI/IpOBaHI/Ie HaBBIKOB COTPYAHHUYCCTBA U yqe6H0r0
B3aMMOJICHCTBUS B YCIOBUAX KOMaHHHOﬁ HI'PbI U1K HHOU CI)OpMBI B3aHMOHeﬁCTBHH;
YMCHHC DPACIPCACIIATE POJIM U 3aJaYd B paMKax 3aHATHUS, (I)OpMI/Ip}ISI TaKKC HaBBbIKH
OPraHru3aTOPCKOro Xapakrepa,

YMCHHEC OLCHHBATHL IPABHUIIBHOCTH COOCTBEHHBIX ﬂeﬁCTBHﬁ, a TaKKC OCATCIBHOCTHU
APYTruxX yH4aCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3aJa4 KOMMYHUKAIIHUH, (I)OpMYJ'II/IpOBaTL H OTCTauBAaTh B3IJIAObI,
APTYMCHTUPOBATL  TOBOJBI, BbIBOJZIbI, a TaKX€ BbIABUI'dTb KOHTApPryMCHTBI,
HeO6XO,Z[I/IMI>Ie AJId  BBIABJICHUSI CHUTyallUW YCIIEXa B PCHICHUHU TOH HWIM HHOM
MaTeMaTHUYECKOMH 3aga4u,

YMCHHEC TIOJB30BATHCA MATCMATHUYCCKUMHU TCPpMHUHAMU Ui PCHICHUA yqe6Ho-
MO3HABATCIIBHBIX 3aJ/la4, a TAKKC CTPOUTH COOTBCTCTBYIOMIUC PCUCBLIC BLICKA3bIBAHHWA
Ha MaTCMaTUYCCKOM A3BIKC IJI1 BBICTPANBAHUA MaTeMaTU4eCKOi MOJCIIN,

YMCThb CTpOUTHL  MATEMATUYCCKUC MOACIU C IHOMOIIBIO  COOTBCTCTBYIOILCTO
IporpaMMHOTIO O6CCHC‘-ICHI/I}I, CCPBUCOB CBO6OI[HOFO OTHAJICHHOT'O JOCTYyIIa,



yMETh TPaMOTHO M YE€TKO, corjiacHO mpasmiaM odopmienus KHM-a OI'D 3aHOoCUTH
MOJTy4EHHBIC PE3YIbTAThI - OTBETHI.

lIpeomemnvie pezyromamui:

(opMupOBaHHE HABBHIKOB IMOHMCKAa MAaTEMaTHYECKOTO METOJa, alropuTMa U IOHCKa
pelieHus 3a1a4u B CTpyKType 3anau OI'9;
(bopMupoBaHHE HaBbIKA PELICHHUS ONPEICIICHHBIX THUIIOB 3a7a4 B CTPYKType 3amad OI'D;
yMeHue paboTarb ¢ TaOIWIAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETh
peoOpa3oBHIBATh 3HAKM U CUMBOJIBI B JI0KA3aTEILCTBAX U MPUMEHSEMBIX METOAAX JUIS
perieHust 00pa3oBaTeIbHbIX 33134,
YMEHUE TPUBOJIUTH B CHUCTEMY, COTOCTaBIIATh, 0000mIaTh W aHAIM3UPOBATH
nH(GOPMAIIMOHHbIE KOMIIOHEHTHI MaTEMaTHYECKOTO XapakTepa M yMETh IMPHUMEHSTh
3aKOHBI U TIPaBUJIA JIJTsl pEIICHHs] KOHKPETHBIX 337134,
YMEHHE BBIJCIATH TIABHYI0 M W30BITOUHYIO HMH(OPMAIHNIO, TPOU3BOJUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKHX (DaKTOB, COBOKYIMHOCTH METOJOB M  CHOCOOOB peIIeHUS;
YMETh TPEJICTABIISATh B CIOBECHOW (pOpME, MCTIOJB3Ysl CXEMbl U Pa3JInYHbIC TAaOJHUIIBI,
rpadUKy U JUarpaMMbl, KapThl IIOHSATHIA U KJIACTEPHI, OCHOBHBIC HJICH U TUIAH PEIICHUS
TOU WJIM MHOU MaTeMaTUUECKOH 3a1aun.

Tpebosanus Kk ypo8HIO NOO2OMOBKU YUAUWUXCS

HarypaabHbie yuciaa. J[poou. PannonajabHbie yncia
Buinycknux nayuumcs:

MMOHUMATEL 0COOEHHOCTH AECITUYHON CUCTEMBI CUNCIIEHHNS,

OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C JICTUMOCTBIO HATYPAIBHBIX YHUCETT;

BBIpaXKaTh 4YHCJIa B DKBUBAJICHTHBIX (OpMax, BHIOMpas HanboJiee MOIXOIAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CUTYAIIHH;

CpPaBHUBATH M YIOPSIOYMBATH PAIMOHAIbHBIC YHCIIA;

BBITIOJTHATH BBIYUCIICHUS C PAlIMOHATBHBIMHU YHCJIAMH, COUYETasi YCTHBIC M MUChbMEHHBIC
MPUEMBI BEIYUCIICHUH, TPUMEHEHUE KaTbKYIISITOPA;

WCIIOJb30BaTh TOHSATHUS M YMEHHS, CBS3aHHBIE C TPOMOPIHOHAIBHOCTHIO BEIWYHH,
MPOIICHTaMHU, B XOJI€ pCIICHUS MaTeMaTHYeCKHMX 3aJad W 3aJad U3 CMEKHBIX
MPEAMETOB, BBHITIOJIHATH HECJIOKHbBIE TPAKTUYCCKUE PACUETHI.

JlelicTBUTEIbHBIE YK CIA
Buinycknux nayuumes:

HCII0JIB30BaTh HAYAJIbHBIC MIPCACTABICHNA O MHOXKCCTBE ﬂeﬁCTBHTGHBHBIX YHUCCII,
OIICPpHUPOBATH IIOHATHUEM KBAJAPATHOI'O KOPHS, IPUMEHATH €0 B BBIYHMCICHUAX.

AsredOpanyeckue BbIpasKeHU s
Buinycknuxnayuumcs:

YpaBHeHust

OIICPHUPOBATL IMOHATHUAMU «TOKIACCTBO», «KTOXKIACCTBCHHOC npeo6pa303aHHe», peuiaTb
3a/lauu, COACPIKAIIHUEC 6YKBCHHBIG JaHHBIC, pa6OTaTL C q)OpMy'J'IaMI/I;

BBITIOJIHATD Hp606pa3OBaHI/I$I BBIpa)I(eHI/Iﬁ, cogcpiKamux CTCIICHU C  LOCJIBIMH
IIOKa3aTCJIIMU U KBAAPATHBIC KOPHH;

BBIIIOJIHATE TOXACCTBCHHBIC npeo6pa303aHI/I;1 PalMOHaJIbHBIX Bpra)KCHI/Iﬁ Ha OCHOBC
IIpaBUJI JIENCTBUM HaJ MHOTOYWICHAMH U aHre6paI/I‘ICCKI/IMI/I ,[[pO6$[MI/I;

BBIIIOJIHATDL PA3JIOKCHUC MHOTOYJICHOB Ha MHOKHUTCIIN.

Bbll’lVCKHMK HAy4YumcA.

pelaTb OCHOBHBIE BHUJbl PAallMOHAIbHBIX YPABHEHMH C OJHOM NMEPEMEHHOH, CHCTEMBI
JIBYX YpaBHEHUI! ¢ BYMS IEpEMEHHBIMU;

MOHMMAaTh YpaBHEHHME KaK BaXKHEHMIIYI0 MaTeMaTHUYECKyI0 MOJENb JUIs ONUCAaHHUS U
U3yYeHHs] Pa3HOOOpPA3HBIX pEANbHBIX CHTyallud, pelaTh TEKCTOBbIE 3aJaud
anreOpandeckuM METOIOM;



® [pUMEHATh TrpaduuecKue MPEACTABICHUS Ui HUCCICNOBaHHWS  ypaBHEHHUH,
HCCIIEIOBAHUS U PELICHUS CUCTEM YPaBHEHUM C ABYMS [IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® [IOHMMaThb M IPUMEHATH TEPMHUHOJOTMIO U CHMBOJIMKY, CBSI3aHHbIE C OTHOLICHHEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBbIX HEPABEHCTB;
e pelarb JIMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HX CHUCTEMBI; pELIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPO HA TpadHUECKUe MPeICTaBICHHS.
OcHoBHBIC NOHATHSA. YK CT10BbIE PYHKIUH
Buinycknux nayuumes:
® [IOHUMaTh M HCIOJIb30BAaTh (YHKIUOHAJIbHBIE TMOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUEHU);
e cCTpouUTh TpaduKH D>JIEMEHTAPHBIX (YHKIMH; MCCIEA0BAaTh CBOMCTBA UHCIOBBIX
(YHKIMI Ha OCHOBE U3YYEHHUS MMOBEIACHUS UX TPAPUKOB;
e [OHMMaTh (QYHKIMIO KaK BaXXHEHIIYH0O MaTeMaTH4YeCKYI0 MOJENb JJs OMHCAHUS
MIPOLIECCOB U SIBJICHUM OKPY)KAIOLIEro MUpPA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK IJIs
OTMCAHHUS U UCCIIEJOBAHUS 3aBUCUMOCTEHN MeX Iy GU3NUECKUMU BETMUYMHAMHU.
OnucarejbHas CTATHCTHKA
Buinycknuk nayuumcs:
® CIOJIBb30BaTh MPOCTEHIINE CMOCOObl TMpEeACTAaBIECHUS U aHallu3a CTATUCTHYECKUX
JTAHHBIX.
CayuaiiHble cOObITHSI M BEPOATHOCTh
BrpInyCKHUKHAYy4YUTCS
® HAaXOJUTHOTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4alfHOT'O COOBITHSL.
KomOunaTopuka
e BhImyckHMK HayuduTCs peliaTh KOMOMHATOpPHBIE 3aJaud HAa HAaXOXKICHHUE Yucla
00BEKTOB WJIN KOMOMHALIUH.
Harasignasi reomeTpus
Buinycknux nayuumces:
® pacrno3HaBaTb Ha YEPTEKAX, PUCYHKAX, MOJEISIX U B OKPYKAIOIIEM MHUPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;
® pacno3HaBaTh pa3BEPTKU KyOa, MNPSIMOYrOJbHOIO Mapajuleienuiesa, MpaBUIbHON
NUpaMUIbl, IAIMHAPA U KOHYCA;
® CTPOMTH Pa3BEPTKHU KyOa U NPSAMOYTOJIBHOTO MapasliesenuIesa;
e OmpeaesATh N0 JIMHEHHBIM pa3MmepaMm pa3BEPTKHU (UIYphbl JMHEHHBIE pa3Mepbl caMon
¢burypsl u Ha060POT;
®  BBIUUCIATH 00BbEM IPSAMOYTOJILHOTO MapaslieNenunesa.
I'eomerpuuyeckne Gpurypsl
Buinyckuux nayuumes:
® II0JIb30BATHCS SA3BIKOM I'€OMETPUH JUIsl OIMCAHUSA TPEAMETOB OKPYKAIOIIEr0 MUpa U UX
B3aUMHOI'O PACIOJIOXKEHUS;
® pacro3HaBaTh U M300pakaTh Ha YepTekaxX M PUCYHKAaX reoMeTpuyeckre (PUrypsl U MX
KOH(Urypauuu;
® HaXOJUTh 3HAYEHUS JUIMH JMHEHHBIX JIEMEHTOB (GUTYp U MX OTHOILEHUS, IPATYCHYIO
Mepy yrioB ot 0° no 180°, mpuMeHsis onpeienenus, CBOUCTBA U MPU3HAKU (QUTYp U UX
9JIEMEHTOB, OTHOWIEHUs ¢uUryp (paBeHCTBO, MOJ00ME, CHMMETpPUH, IOBOPOT,
napasiesIbHbI| nepeHoc);
® OIEpHUPOBaTh C HAYAJIBHBIMH HNOHITUSIMHU TPUTOHOMETPUU U BBITIOJIHATH 3JIEMEHTAPHbBIE
orepanuu HaJl GYHKIUSAMH YTJIOB;
e pemarh 3aJayd Ha J0Ka3aTelIbCTBO, OINUPAACh HAa H3yYEHHbIE CBOMCTBa (QUIYp H
OTHOIIEHUI MEX1y HUMU U IPUMEHSS U3YYEHHbIE METOBI JOKA3aTEIbCTB;




® pemarh HECJHOXKHBIE 33JaYyd Ha IIOCTPOCHHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI
MIOCTPOEHHUSI C IOMOULIBIO LIUPKYJIS U JTMHENKY;
® pemarh NpocTelIINe IIAHUMETPUUECKHE 33]1a4l B IPOCTPAHCTBE.
N3mepenne reoMeTpu4ecKUX BeJTUYHH
Buinycknux nayuumcs:
®  WCIIOJIb30BATh CBOMCTBA M3MEPEHMS [UIMH, IUIOLIAAEH U YIJIOB IIPU PEIICHUH 3a7a4 Ha
HaX0XJCHUE JUIMHBI OTpE3Ka, JJIMHBI OKPYKHOCTH, JJIUHBI JYyI'd OKPYXHOCTH,
IpasyCHOM MepBI yria;
® BBIYUCIATH IUIOLIAJAM  TPEYrOJIbHUKOB, MPSMOYTOJIBHUKOB, IapajljieIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYUCIATH JJIMHY OKPYKHOCTHU, JJIMHY JYT'H OKPY>KHOCTH;
® BBIYUCIATH JUIMHBI JIMHEHHBIX 3JE€MEHTOB (DUTyp M HMX YIUIbI, UCHOJIb3YyS (OpMYIIbI
JUIMHBI OKPYXHOCTH U JUTUHBI JYT'H OKPY>KHOCTH, (POPMYJIBI IUIOIAAeH pUryp;
e pemiarh 3aJla4d Ha JI0Ka3aTeIbCTBO C MCMOJIb30BaHUEM (OPMYI JUIMHBI OKPYKHOCTU U
JUIMHBI IyTU OKPYKHOCTH, GOpMyI IIomaneit guryp;
® pemarh NPaKTUYECKHE 33/1a4M, CBSI3AHHBIE C HAXOXKJICHHUEM NeOMETPUYECKUX BEIMYMH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUYECKHE CPEICTBA).
Koopaunarsi
Buinycknux nayuumcs:
® BBIYUCIATH JUIMHY OTpe3Ka IO KOOpJAMHATaM €ro KOHLIOB; BBIUHCISATH KOOPAWHATHI
CEepe/INHBI OTPE3KA;
® CIIOJIb30BAaTh KOOPJAUHATHBIN METOJ ISl U3yYEHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Conep:xanue Kypca

«IIpakTuKO-OpUeHTHPOBAHHBbIE 3aMaHus» OtpadboTtka 3amaq Ne 1-5 KM OI'D.

TabnuuHoe u rpaduyeckoe MpeAcTaBlIeHUE MAHHBIX, IJIAH U CXeMa, HM3BJICUEHUE HYKHOU
nHpopmanuu. VI3MEHUMBOCT, TpuU W3MEpeHUsX. Pemaromue mnpaBmia. 3aKOHOMEPHOCTH B
W3MEHUYMBBIX BeNWYHMHAX. BpruncieHus u mpeoOpa3zoBaHue BenuuuH. MccienoBaHue MpOCTEUIINX
MaTeMaTHYEeCKUX MOJIEICH.

«BpluncieHus u npeodpazoBanus». Orpadotka 3amay Ne 6 KIIM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CnoxxeHne W BBIUMTAHUE, KOMIIOHEHTHI CJIOKEHHMS M BBIYMTAHMS, CBSI3b MEXIYy HUMU,
HaX0XJEHWE CYMMbl U DPAa3HOCTH, M3MEHEHHE CyMMbl U Pa3HOCTU MpPHU HU3MEHEHUU KOMIIOHEHTOB
CJIOKEHHS ¥ BBIYMTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHThI YMHOXKEHUS U JIeJICHHS, CBSI3b MEXIy HUMHU, YMHOKCHHE
U CIIOKEHHUE B CTOJIOMK, JeNIEHUE YroJIKOM, IIPOBEPKA pe3yabTaTa ¢ MOMOMIbIO MPUKUAKH U 0OPaTHOTO
JIENCTBUS.

Yucnoevle sviparxcenusn

UncnoBoe BhIpaKEHUE U €r0 3HAYCHHE, MOPSAIOK BHIIOJIHEHUS JEHCTBUM.

Jlpoou. Obviknosennwle Opoou

Hons, yacth, ApoOHOE YKcio, ApoOk. [J[poOHOE uucio kak pe3ynabTaT aeneHus. [IpaBunbHbie U
HEeMpaBWIbHBIE IPOOH, cMelIaHHast IpoOk (CMEITaHHOE YUCTIO).

3anuch HaTypallbHOTO 4YHClIa B BHJE ApoOU C 3aJaHHBIM 3HAMEHATeNleM, MpeoOpa3oBaHUe
CMeIIaHHOH JIpoOU B HENpaBWIbHYIO ApoOb 1 HA00OPOT.

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

CrnoxxeHre W BBIYMTAHUE OOBIKHOBEHHBIX JApoOei. YMHOXXEHHE U JIeieHHe OOBIKHOBEHHBIX
TIpoOeii.

Apudmernueckue AEUCTBHS CO CMEIIAHHBIMH JIPOOSIMH.

Apudmernueckue ASUCTBUS ¢ TPOOHBIMU YHCTIAMH.

Cnocobvl payuonanuzayuu bl4UCcIeHUull U UX npumeHeHue npu 6bINOIHeHUU 0eucmeull.



Jlecamuunwvie Opoou

[IpeoOpazoBanne AECATUYHBIX NIpOoOeii B OObIKHOBEHHBIC. CpaBHEHHE NECATHYHBIX APOOEH.
CrnoxxeHre W BBIYUTAHHE JECATHYHBIX ApoOeil. OKpyrieHue AECATUYHBIX IpoOeii. YMHOXKEHHE U
JeNIeHUe JEeCSITHYHBIX NpoOeit. [Ipeobpazosanue 00bIKHOGEHHBIX Opobell 8 Odecsamuunble OpPoOuU.
Koneunvie u beckoneunvie decsamuunvlie OpoouU.

Yucna. Payuonanvnsie uucna

MHoxecTBO paluoHaNbHBIX unced. CpaBHEHHE palUMOHAIbHBIX uwucen. JledcTBus c
palMoHANBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowio.

/Jlpoono-payuonanshuie gvipasrcenus

[IpeoOpa3oBanre APOOHO-IMHEHHBIX BBIPAKECHUH: CIOKEHUE, YMHOXEHHE, JCJICHHE.
Aneebpauueckasn opobwv. Cokpawenue ancedpauneckux opobei. IIpusedenue anreebpauyeckux opooeti
K obwemy 3HameHamento. Jleticmeus ¢ aneebpauyeckumu OpooaMu. ClLOdXCeHue, bluumanue,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.

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

Payuonanvnvie uucna

N3obOpaxenue umcen Ha YHUCIOBON (KoopauHaTHOW) mpsimoi. CpaBHeHue umcesn. Moayinb
YUCJla, TEOMETpUYECKas HWHTepIpeTamuss MOIyas uucia. JIeWcTBUS C TIOJIOKHUTEIbHBIMU U
OTPUIIATEILHBIMHU YHCIIaMH. MHOXKECTBO TIEJIBIX YUCET.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU JIYY, PACCMOsHUEe Mexcoy moykamu. Koopounamoi
MOYKU.

Hppayuonanvnvie uucna

[Tonsatue upparmoHaabHOTO YKcia. Pacmo3HaBanne nppaoHaIbHBIX YUCE.

MHnoorcecmso OeticmeumenbHbIX Yucei.

«IIpeoOpa3oBaHue ajredpanyecKux Boipaxenunii». Orpadorka 3amay Ne § KUM OI'D

Hppayuonanvusvie uucna

[TonsiTue wuppanmoHadbHOTO 4YHcha. Pacrno3HaBaHWEe WpPpAMOHANBHBIX wucen. [Ipumepsl
J0Ka3aTeNbCcTB B airedpe. /eilicmeus ¢ uppayuoHanvbHbiMu YUCIAMU: YMHOXMCEHUe, OelleHue,
8038e0eHUe 8 CIeneHb.

MHrooicecmso OeticmeumenbHbiX Yucei.

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

Pagencmea

Yucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasnenusn

[lonsiTne ypaBHEHUS U KOpHS ypaBHeHHs. [IpedcmasieHue 0 pABHOCUNbHOCMU VPABHEHUI.
Obaacmwb onpedenenus ypagueHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOL).

Jluneiinoe ypagnenue u e2o KOpHu

Pewienne nuHelHbIX ypaBHEHUU. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopmetl
JIUHENH020 ypasHeHus. Pewenue nunetnvlx ypasHeHuu ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagparuele ypaBHeHus. HenoisiHble kBajpaTHbIE ypaBHEHUs. JIMCKpUMHUHAHT KBaJpPaTHOTO
ypaBHeHus. Popmyna KOpHEW KBaapaTHOro YypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX YpPaBHEHMIA: HCIOJIb30BaHHE (DOPMYIBI AT HAXOXKACHUS
KOpHEH, epaguueckutl memoo pewienus, pasloxceHue Ha MHOdNdCUmMeNy, noobop KopHeu ¢
ucnonv3osaruem meopemsl Buema. Konuuecmeo kopreli Kea0pamHnozo ypasHeHus 8 3a8UCUMOCHU OM
e20 ouckpumunanma. bukeaopammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHBIM U KBAOPAMHBIM.
Kesaopammnvie ypasnenus ¢ napamempom.

Jlpoono-payuonansvnsie ypaguenus

Pemenune mnpocredmux ApoOHO-THMHEMHBIX ypaBHEHUN. Peuwienue OpoOHO-pAYUOHATbHBIX
YpagHeHu.



Memoovl pewenus ypagueHuil. Memoobl PABHOCUTbHLIX NPeoOdpA308anutll, Memoo 3aMeHbl
nepemenHou, epaguueckuii memoo. Hcnonvzosanue ceoicme YyHKyull npu peuleruu YpagHeHul.

Ipocmetiwue uppayuonansuvle ypasnenus suoa || f (x) =a, \/f (x) = \/g (x) .

n
Vpasuenus suoa X = a .Ypaenenus 8 yenvlx yuciax.

«BeposiTHOCTB coOBITHII» OTpadoTka 3anauy Ne 10 KUM OI'D.

Cnyuaitnvie coovimusn

CnydaiiHple OTBITHL  (IKCIIEPHUMEHTHI), D3JEMEHTapHbIe CilydailHble COOBITHS (MCXOpI).
BepositHocTn  aneMeHTapHbIX  coObITMH.  CoObITHMSL B CIy4aWHBIX  JKCIEPUMEHTaX U
ONaroNmpuUsATCTBYIONINE dJIEMEHTapHBIC COOBITHS. BeposTHOCTH ciydailHBIX cOOBITHH. OTBITBI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHbIMH  COOBITHsIMH. Kiaccuyeckue BEpOSITHOCTHBIE OIBITHI  C
HCI0JIb30BAHNEM MOHET, KyOUKOB.

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

Dynkyuu

Honamue pynkyuu

JlexkapToBbl KOOpJMHATHI Ha MJIOCKOCTH. DOpMHUpOBaHUE MPEICTABICHUNA O METalpeIMEeTHOM
MOHATHH «KOOpPAMHATH. CrocoObl 3amaHusl PYHKUMN: aHAIUTUYECKUH, rpaduueckuil, TaOIUUHBIN.
I'padux ¢yaxuun. [Ipumepsr (yHKIHI, MOTydyaeMbIX B TMPOIECCE WCCICIOBAHUS PA3TUIHBIX
peaJIbHBIX MPOIIECCOB U pElIeHus 3aj1ad. 3HaueHne QpyHKuuu B Touke. CBoiicTBa (yHKIMI: 001acTh
oTnpeeneHus, MHO>K€ECTBO 3HAYEHU, HYJIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
yemHocmv/HeuemHocms, TPOMEXYTKH BO3pacTaHus U yObIBaHMs, HauOoJiblliee M HaMMEHbIEe
3HaueHus. MccnenoBanue pyHkumu 1o ee rpaduky.

Jluneininasa gynkyus

CpoiicTBa u Tpaduk JUHEHHOW (QyHKIHHU. YTIOBOW KO3(duimeHT npsmoin. PacnonoxeHue
rpaduka JUHEHHOW (DYHKIIMHM B 3aBUCHMOCTH OT €€ YrJoBOTO KOA3(QuIlMeHTa U CBOOOJHOTO YJieHA.
Haxoorcoenue kosghgpuyuenmos nunetinoii pynkyuu no 3a0auHbIM YCA0BUIAM. NPOXOAHCOEHUE NPAMOU
yepes 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uYepe3 OAHHYI0 MOUKY U
napanienbHo OaHHOU NPSAMOUL.

Keaopamuunas pynkyusn

CpoiictBa u rpaduk KkBaapaTuyHOW GyHKIMU (mapaboisia). [locmpoenue epagpuxa
K8aOpamuyHou hyHKYyuu no mouxkam

Oopamnasa nponopuuoOHAILHOCMb

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

«ITocnenoBarenbHocTH U nporpeccun» OtpadoTka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneoosamenvnocmu u npozpeccuu
YucroBasi mMociieoBaTeIbHOCTh. [IprMepbl YUCIIOBBIX TOCenoBaTenbHOCTEH. beckoHeuHbIe
MOCIIEIOBATEIbHOCTH. ApudMeTHUECKasl POTrPeccusi U ee CBoWcTBa. [ eoMeTpuyeckas MpoOrpecCHsl.
Dopmyna obue2o unena u cymmol N NEPEbIX UIeHO8 apUhMemuieckol U 2eoMempuiecKoll npoepeccuti

«UYmnciaoBble M OyKBeHHbIE BbIpaxeHus». OtpadoTka 3a1ay Ne 13 KM OI'D.

Yucnosvie u Oykeennble 6blpadzcenus

BeipaxkeHne ¢ nepemMeHHOM. 3HaueHue BbIpakeHMs. IloncTaHOBKa BBIpRKEHHH BMECTO
IIEPEMEHHBIX.

I[envie evipasicenusn

CreneHp ¢ HaTypaJbHBIM IIOKa3zaTeleM U ee cBoicTBa. IIpeoOpa3oBaHusi BbIpaKeHUIl,
COJIEpKalIuX CTENEHH C HATYPaJIbHBIM IT0Ka3aTeIEM.

OpHowieH, MHOrowieH. JIeMcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHAaMU (CJIO’KEHUE, BBIUUTAHUE,
yMHOXeHue). DopMysbl COKpAIIEHHOTO YMHOXXEHHUS: Pa3HOCTh KBaJApaToB, KBaApaT CYMMBI W
pasHocTH. PasnokeHne MHOrOWieHa Ha MHOXKUTENHU: BbIHECEHHE OOIINEro MHOXHTENS 3a CKOOKH,



IpyNIUPOBKA, IPUMEHEHNE (GOPMYJT COKpPAIIEHHOTO YMHOKeHUs. KBapaTHBIN TpexuiieH, pa3iokKeHne
KBaJPaTHOI'O TpEX4WIeHa HA MHOKUTEIIU.

«ITpakTHYeckue pacuersl o popmyaam» Otpadotka 3agay Ne 14 KM OI'D

BoipaxkxeHue ¢ nepemeHHOM. 3HaueHue BbIpaxkeHMs. [loncTaHOBKAa BBIPRKEHHNH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasricenusn

CreneHp ¢ HaTypaJbHBIM IIOKa3zaTelleM W ee cBoiicTBa. IIpeoOpa3oBaHusi BBIpaKEHU,
COJIEpIKAIIUX CTEIIEHH C HAaTypaJbHbIM IIOKA3aTEIIEM.

OpHouneH, MHOrowieH. JlecTBUs ¢ OAHOWIEHAMH M MHOTOWIEHaMU (CJIO’KEHUE, BBIUUTAHUE,
yMHOKeHUe). PopMyJibl COKPAILIEHHOTO YMHOKEHUS.

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

Cucmemvl nepasencme

CucremMbl HEpaBEHCTB C OJHOM IepeMeHHOW. PelieHue cucTeM HEPaBEHCTB C OJHOMU
MEPEMEHHON: JIMHEWHBIX, Kgaopamubix. V300pakeHne penieHns CUCTEMbl HEPAaBEHCTB Ha YHMCIIOBOM
MpsIMON. 3aMKCh PELIEHUs] CUCTEMbI HEPABEHCTB.

«I'eomeTpuueckue purypsl. Yriab». Otpadotka 3amay Ne 16 KM OI'D.

Benuuunwi

Bennuuna yria. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEAPEHHOrO TpEyroybHUKAa. BHemHwuii yron tpeyrosipHuka. CymMMa yrioB
TpeyrojbHUKa

«Ieomerpuueckue purypsol. Jmunb». OtpadoTka 3amau Ne 17 KM OI'D

Duzypul 6 ceomempuu u 6 OKpyHcarou,em mupe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHemHss oOnacth Gurypsl, Trpanuma. JIuHUM wu
obnactu Ha MIOCKOCTH. Beimykias u HeBbimykias ¢urypsl. [lnockas u Herockas gurypsl. [lonstue
BenuuuHbL. [{nuna. 3Mmepenue miunbl. EquHUIBI ©3MEpeHUs! ITHHbI

Brinenenue cBoiicTB 00bekTOB. DOPMHUPOBAHKE MPEACTABICHUN O METANPEAMETHOM TOHSITHH
«bpurypa». Touka, OTpe3ok, mpsiMas, Jy4, JOMaHas, IUIOCKOCTb, Yroy, OHCCEKTpuca yria u ee
CBOMCTBa, BUJIbI YIJIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTB U KPYT.

OceBasi cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas CUMMETpUSi T€OMETPUUYECKUX

¢buryp.

«Ilnomaas MHOTOyroabHuka». Otpadotka 3amaad Ne 18 KUM OI'D

H3zmepenus u evluucienusn

[Mnomagu. dopmynbl MIOMATN TPEYroJbHHKA, MapajieiorpaMMa U €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna ['epona, popmyna miomany BITYKIOTO YETHIPEXYroJbHUKA, (GOPMYIbl ATUHBI
OKPYKHOCTH U ILIOLIAJN Kpyra

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

H3mepenus u epluucinenus

[Mnomanu. dopMynbl MIONIAAX TPEYroJIbHHUKA, MapajuleiorpaMMa U €ro 4YacTHBIX BHUJOB,
Tpamneuud, (GpopMmyna TMIOMIAAX BBIMTYKJIOTO YETHIPEXYTrOJbHHUKA, (HOPMYIbI JIMHBI OKPYKHOCTH W
momaay kpyra. [lnomans npaBuaIbHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpuieckre COOTHOIICHUS B MPSIMOYTOJBHOM TPEYrOJIbHUKE.
Tpuronomerpuueckue GyHKIMH yria.

«Teopernyeckne acnektb». OTpadoTka 3a1a4 Ne 20 KM OI'D.
Teopernueckue acrekThbl, TEOPEMBbI, aKCHOMBI, OIIpeeNeHHs, (POPMYIIbI, IEMMBI.

10



Pecypcsl
JIureparypa
- Kauarun B.B., Kauaruna M.H. Maremarudeckue TpeHupoBo4Hble 3a1anus. M. Dckmo, 2023
- Jlanmo JI.I., ITonoB M.A. MaremaTtuka. Dx3aMeHallMOHHBINA TpeHaxep. M. «Ox3amen», 2023
HHTepHeT-pecypcesl
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 OcHoOBHBIE BUBI ACSITEITLHOCTH JaTa
/i (Ne 3amanust B KUM) y4Yaluxcs IJ1aH dbaxr
1,2 Boruncnenus u Bemonssor apudmernaeckue
npeoOpazoBanms (6 JENUCTBUSI C pallUOHATBHBIMH
3aganne KNM) YHCJIAMH, BBIYUCIISIIOT 3HAYECHUS
YHCIIOBBIX BBIPAXKCHHM, IEPEXOJIAT OT
0JTHO¥ (hOPMBI 3aITMICH YHCIIA K JPYrOn
3,4 JleicTBUTEIbHBIC N3obpaxaror yucia ToukaMu Ha
yucna (7) KOOpPJMHATHOM NPSMOIl, CpPaBHUBAIOT
JCHCTBUTEIILHBIC YUCIIA, BBITIOTHSIOT
BBIUHCIICHUS U TPe0Opa30BaHus,
BBITIOJTHSIOT TIPUKHJIKY pPe3y/ibTaTa
BBIYHCIICHUM.

5,6 | [IpeobpazoBanms BrInonHsAI0T BEIYUCTCHUS U
anredpanvyecKux npeoOpa3oBaHus apUPMETHUECKUX
BbIpaxkeHuil (8) BBIPa)XEHUI, IPUMEHSIOT CBOMCTBA

apu(pMeTHIECKUX KBaIPATHBIX KOpHEH
JUTsI TIpe0Opa30BaHus BRIPAKCHUI
7.8 YpaBHeHud u Pemaror nuHeiHbIE U KBaJpaTHBIE
HepaBeHCTBa (9) ypaBHEHUS C OJTHOU MTEPEMEHHOM,
HEpaBEHCTBA C OJTHOM MEPEMEHHON U
UX CUCTEMBI
9,10 | ®yukiuu u rpaduku | CTpoAT U YUTAIOT TpaduKu
(12) pasIMuHbIi QYHKIUH, YUTAIOT
rpaduku QyHKIUH, OTTMCHIBAIOT C
MOMOUIBI0 (QYHKIHMM pa3TudHbIe
3aBHCHUMOCTH MEX]y BeJIMUYUHAMU,
UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN
11,12 | Yucnossie u Breimonnstor npeobpazoBaHus
OyKBEHHbIE anredpanvyeckux BhIPAKEHUM,
BoIpakeHus (13) HaXOJIAT 3HAYCHHS OYKBEHHBIX
BBIPAXKEHUI, OCYIIECTBIIAA
HE0OXO0IMMBIE MOJICTAHOBKHU
13,14 | IIpakTuueckue OcCyl1ecTBISIIOT pacyeThl 1O
pacueTsl 1o dbopMynam, BeIpaxaroT 3aBUCUMOCTHU
dbopmynam (14) MEX1y BEIMYMHAMHU, BEIYUCIISIOT
3HAUEHUS YHCIIOBBIX BHIPAKEHUN
15,16 | IIpakTuko- BEITONMHAIOT BEIUUCIIEHUS U
OpPUEHTUPOBAHHBIC npeoOpa3oBaHUs, OCYIIECTBISIOT
3aganus (1-5) MPAKTHYECKUE PACUETHI, CTPOST U
UCCIIEYIOT MaTeMaTHYeCKHe MO/IEIH,
UCTIOJIL3YIOT IPUOOpPETEHHBIC 3HAHUS
U YMEHUS B MIPAKTHIECKOU
JEeSITENIbHOCTH
17,18 | 'eomeTpuyeckue Brimonnger geicTBug ¢

¢urypsl. Yris (16)

r€OMETPUYECKUMH (PUTypaMH,
pENIaloT MIaHUMETPUIECKHE 3a1a4l
Ha HaXO0KJIEHUE T€OMETPUIECKHIX
BeJTN4UH (YTIIOB)
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19,20

I'eomerpuueckue
¢urypsr. nunst (17)

Pacnio3naror reomerpuueckue Gpurypsl
Ha IJIOCKOCTH, Pa3an4aroT X
B3aMMHOE IIOJI0KEHUE, U300paxaroT
reoMeTpudeckue GUrypsl, pemarT
IUTAHUMETPUYECKHE 3a]1a4M Ha
HAaXO0JIEHUE T€OMETPUUYECKUX
BEJIMYMH (JIJIUH, YTJIOB)

21,22 | [Inomane Pacno3naror reomerpuueckue Gurypsl
MHOTOYroJibHUKa (18) | Ha MI0CKOCTH, pelaoT
IUTAHUMETPUYECKHUE 3a/1a4H Ha
HAXOXKJICHUE TeOMETPUUYECKHIX
BEJIMYMH (TUIOIIAJIeH ), OCYILIECTBISIOT
pacueTsl o popMyaam
23,24 | Usmepenus u OnpenenstoT KOOPAUHATHI TOUKH
Bbruncnenus (19) IJIOCKOCTH, IIPOBOJAT OIEpaLliy HaJ
BEKTOPaMH, BEIYHCIISIOT JUTUHY U
KOOPJWHATHI BEKTOPA, YTOJI MEXKITY
BEKTOpaMH, CHHYC, KOCHHYC U TAaHTEHC
yria
25,26 | TeopeTnveckue [IpoBoAT TOKa3aTeILHBIC
acniekTsI (20) pacCcyxJIeHHs, OIIEHUBAIOT
JIOTHYECKYIO IPaBUIHHOCTh
pacCyXJI€HUM, paClIO3HAIOT
OIIMOOYHBIE 3aKIIIOUEHUS
27,28 | Cucrembl HepaBeHCTB | PemiaroT ypaBHEHUs, HEpaBEHCTBA U
(15) UX CHCTEMBI,
29,30 | BeposTHOCTB Haxonmat BepoSTHOCTD ClIyJaiHBIX
coObITHii (10) COOBITHH B MPOCTEHIIINX pacueTax
31,32 | ITocnemoBatensHOCTH | Pacmo3HaroT apudMeTnyeckue u
u nporpeccui (12) F€OMETPUYECKHE MTPOTPECCHUH,
pelIaoT 33/1a4y C IPUMEHEHHEM
dbopMybl 00IIETO WieHa U CYyMMBbI
HECKOJIbKUX WJICHOB MPOTrPECCUH
33,34 | Pabora ¢ KUM
(dactp 1)
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