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IHHosscHauTeapbHAA 3aIIMCKA

Paboyas mporpamma yueOHOTO Kypca «Anredpay Ha ypOBEHb OCHOBHOTO OOIIETO
oOpa3zoBanus s oOydarommxcst 7—9-x kimaccoB MAOY «llepeaoBckast COLL»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

o  ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepauun»;

e mnpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuM (eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

o mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH IT0 OCHOBHBIM
o0mreo0pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTeIbHBIM NIPOTrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

o CII 2.4.2.4283-26 «CaHnUTapHO-3ITNIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHU3aIHSIM
BOCIIUTAHHS M O0yUEHUS, OTIBIXA U O3J0POBJICHUS JIETEH M MOJIOICKN»,
YTBEPKJICHHBIX TOCTAHOBIICHHEM TJIaBHOTO caHuTapHOoro Bpada ot 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «['urneHndeckrue HOpMATUBBI U TPEOOBAaHMS K 00ECIICUEHUTO
0e3omacHOCTH U (M) OE3BPEAHOCTH TS YeaoBeKa (PaKTOPOB CpeIbl OOUTAHUSY,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIICMIIMU Pa3BUTHUSI MAaTEMATHUECKOTO 00pa30BaHMUsl, yTBEPKIECHHOMN
pacniopspkenuem [IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e KOMIUIEKCHBIM IUIAHOM MEPOTMPUATHH MO MOBBIIICHUIO KAYeCTBA MATEMaTHYECKOTO
1 €CTEeCTBEHHO-Hay4yHOT0 00pazoBanus Ha nepuo a0 2030 roxa.

PaGouas mporpamMmmMa opueHTHpOBaHA Ha LIE€JEeBbIe TPUOPUTETHI, CPOPMYIHpPOBaHHBIE B
(dbenepanbHOl pabouel mporpaMme BOCIIUTaHUS U B paboueii mporpamme Bocnutanus [[bOY
«Cpennsis mkoma No 1».

AureOpa siBIsieTCs 0JIHUM M3 OIOPHBIX KYPCOB OCHOBHOIO OOIIIEro 00pa3oBaHus: OHA
o0ecreunBaeT 3y4yeHue APyrux JUCLHUIUIMH KaK eCTeCTBEHHO-HAYYHOTO, TaK U
I'YMaHUTApHOT'O LIUKJIOB, €€ OCBOCHUE HEOOXO0UMO JUIsl TPOJIOJKEHHs] 00pa30BaHus U B
MIOBCEJHEBHOM Kn3HU. Pa3BuTre y o0ydaromuxcs Hay4HbIX IpeACTaBICHUN O
IIPOUCXOKIACHUHU U CYLTHOCTH alNredpandeckux adbcTpakuui, cnocode oTpakeHus
MaTeMaTH4eCKO HayKO! SIBJIEHUH U MPOLIECCOB B MPUPOJIE U 0OIIECTBE, POJIU
MaTeMaTH4YeCKOTO MOJEIUPOBAHUS B HAYYHOM MO3HAHUHU U B NIPAKTHKE CIIOCOOCTBYET
(OpMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS U KAaUECTB MBIIIICHHS, HEOOXOUMBIX IS
aJlanTalyy B COBPEMEHHOM Liu(ppoBoM oOiecTBe. M3yueHue anredpsl odecreynBaeTt
pa3BUTHE yMEHUs HaOII01aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apr'yMEHTHUPOBAHHO 0OOCHOBBIBATH CBOU JAECHCTBUS U
BBIBO/JIbI, (POPMYIIMPOBATH yTBepkIeHHs. OCBOEHHE Kypca anredpsl 00ecreynBaeT pa3BUTHE
JIOTMYECKOTO MBIIUIEHUS 00YJaIOLINXCsl: OHU UCTIOJIB3YIOT JeIYKTUBHbBIE U UHIYKTHBHBIE
paccyxaenus, o000IIeHne 1 KOHKPETU3aluo, abcTparupoBanue u aHajgoruto. OoydeHue
anreOpe mpernosaraeT 3HaYuTeIbHbBIH 00BeM CaMOCTOSTEIbHON NeTETLHOCTH



o0yJaromuxcs, HOITOMY CaMOCTOSTEIBHOE PEIICHHE 3aa4 SBJISIETCS pealn3alueii
JEeSITEeTbHOCTHOTO MTPUHIIAIIA O0yUeHUSI.

B crpykType nporpammsl yueOHOTO Kypca « Anredpay Iyt OCHOBHOTO 00I1ero oopa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJICPKATEIHbHO-METOANYECKIE JIMHUU: «UNCIIa U BBIYUCICHUS,
«Anrebpanueckue BBIpaKEHHs», «YpaBHEHHS U HepaBeHCTBay, «DyHkuuny». Kaxnas u3
ATHX COJAEPKATEIIbHO-METOJMUECKIX JIMHUH pa3BUBACTCS HA MPOTHKCHUN TPEX JIET U3yUCHHUS
Kypca, B3aUMOJICHCTBYS C APYTMMH €ro JIMHUSAMH. B Xo/1e n3ydenus yaeOHOTO Kypca
00yJaromuMCcs PUXOAUTCS JIOTHUECKH PACCYKIAaTh, HCIOIB30BATh TEOPETUKO-
MHO>KECTBEHHBIN SI3BIK. B CBSI3M ¢ 3TUM B IporpaMmMy ydeOHOTO Kypca «Anredpa
BKJTIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TTPECTaBICHHBIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTH4eCKOTro 00pa30BaHUsI U CIIOCOOCTBYIOIIHME OBJIAJICHUIO 00yJaIOIMMHCS OCHOB
YHUBEPCAIBHOTO MaTeMaTUYECKOTO si3bIka. CoaepKaTebHON U CTPYKTYPHOU 0COOCHHOCTHIO
yueOHOTro Kypca «Anredpay sBISETCS] €r0 MHTEPUPOBAHHBIN XapakTep.

ConepmaHHe uHIN «YuciIa U BEIYUCICHU CIIYKUT OCHOBOH JJIA z[aaneﬁmero HN3YUYCHU
MaTEMaTUuKH, CHOCO6CTByeT Pa3BUTHUIO Y 06yqa}01m/1x0${ JIOTUYCCKOT'O MBIIIJICHUA,
(hopMHUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMAMH, a TAaKkKe MPUOOPETEHUIO
MPAKTUYCCKUX HABBIKOB, HGO6XO)II/IMBIX JJIA HOBCGHHeBHOﬁ kn3Hu. Pa3BuTHe NOHATUS O
YHUCJIe Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs CBSI3aHO C PAITMOHAIBHBIMU U
MppalMOHAIbHBIMH YUCIIaMHU, (JOPMUPOBAHUEM MPECTABICHUN O IEHCTBUTEIHHOM YHCIIE.
3aBepIeHne OCBOCHUS YMCIIOBOW JIMHUU OTHECEHO K CPEHEMY 00IIeMy 00pa30BaHHIO.

ConeprxaHue IBYX alreOpandecKuX JUHUN — «AnreOpandeckue BhIpaXeHUs» U «Y paBHEHUS
Y HEPaBEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYIAIOIITUXCS MATEMATHIECKOTO
anmnapara, He00X0AUMOTO JJIsl PellIeHus 3a7]a4 MaTeMaTUKH, CMEKHBIX IPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00111eT0 0Opa3oBaHus y4eOHBIN
MaTepuai TpyHIupyeTcsl BOKPYT pallMOHAIBHBIX BhIpaKeHHUH. Anredpa JeMOHCTPUPYET
3HaYEHUE MATEeMAaTHUKH KaK S3bIKa Ui OCTPOCHUS MaTEMaTHUYECKUX MOJIENIeH, OICaHuUs
IIPOLIECCOB U SIBJICHUH peanbHoro Mupa. B 3agaun oOyueHus anredpe BXOIAT TakkKe
JalbHeiIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS], HEOOXOIUMOTO0, B YACTHOCTH, JUIS
OCBOEHUS Kypca HH(OPMATUKH, U OBJIAJICHHE HaBbIKaMU JeTYKTUBHBIX PaCCyKICHHI.
[IpeoOpazoBaHue CUMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue GpyHKIHOHATBHO-TpapHUECKOM JMHUU HAlleJICHO Ha NOJIy4YeHHUe
oOyyaromuMucs 3HaHUi 0 QPYHKLHUAX KaK BaKHEHIIEeH MaTeMaTUYeCKOH MO A1
OIMCAHMS U UCCIIEI0OBaHUS Pa3HOOOPA3HbIX IPOLIECCOB U SABJICHUHN B IPUPOJIE U OOIIECTBE.
N3yuenue Matepuaa ciocoOCTBYET pa3BUTHIO Y 00YJAIOLIMXCsl YMEHUS HCII0JIb30BaTh
pas3uyHbIe BBIPA3UTEIbHbIE CPEJICTBA A3bIKa MATEMATHKHU — CIOBECHBIE, CUMBOJIMYECKHE,
rpadudeckue, BHOCUT BKJIaJA B (GOpMUpPOBAHKE NMPEACTABICHUHN O POJIM MaTEMaTHKH B
Pa3BUTHM LUBUIM3ALUHU U KYJIBTYpHI.

CornacHo yueOHOMY IUIaHy, B 7—9-X Kiaccax uzydaercs yueOHbI Kype «Anredpay,
KOTOPBIN BKJIIOUAET CJEIYIOLINEe OCHOBHBIE Pa3/ieNbl cosiepkaHus: «Hucna 1 BEIYUCICHUS,
«AnredbpanyecKue BBIPAKEHHsD, «YpaBHEHUS U HEPABEHCTBaY, «DyHKLIUN.

Ha u3ydenue yueOHOTO Kypca «Anredpa» orBoautcs 306 vacos: B 7-M kinacce — 102 vaca (3
yaca B Helelo), B 8-M kiacce — 102 yaca (3 yaca B Heneno), B 9-m kiacce — 102 gaca (3
Yaca B HEJICITIO).



Jyia peanuzanuu mporpaMMbl HCTIONB3YIOTCS YIeOHUKH, JOMYIIEHHBIC K HCIIOIb30BAHUIO
MIPU pealii3alii UMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX IPOTrpaMM
HaYaJIbHOTO O0IIEro, OCHOBHOTO OOIIET0, CpeIHEro o0Iero o0pa3oBaHus OpraHu3aIusIMy,
OCYIIECTBISIONIMMH 00Pa30BaTEIbHYIO ACSITECIBHOCTD, MPUKa30M MUHIIPOCBEIICHUS OT
22.06.2026 Ne 436:

Maremaruka. Anredpa: 7-i kiacc: 0a30BbId ypOBEHb: YUeOHHK; 15-¢ n3nanue,
nepepaboranHoe / Makaperues F0.H., Muntok H.I'., Hemikos K.W. u apyrue; mox
pen. Tensaxosckoro C.A., AkimonepHoe odiectBo «M3aaTenbeTBo
"[Ipocaetienue"»;

Matremaruka. Anreopa: 8-t kimacc: 6a30BbIi ypOBEHB: yueOHUK; 16-¢ n3manue,
nepepaboranHoe / Makapsrues 10.H., Munatok H.I'., Hetikos K.W. u apyrue; mox
pen. Tensxosckoro C.A., AkimonepHoe odiectBo «M3aaTenbeTBo
"[Ipocenienue"»;

Maremaruka. Anreopa: 9-it kimacc: 6a30BbIi ypOBEHB: yueOHHK; 15-¢ n3manue,
nepepaboranHoe / Makapsrues F0.H., Munatok H.I'., Hetikos K.W. u apyrue; mox
pen. TensxoBckoro C.A., AkimonepHoe odmectBo «M31aTenbeTBo
"[Ipocemienue"»;

o <,.>

DJEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOIMYIIEHHBIC K UCITOIH30BAHHIO TIPU PeATU3aIllnN
NMCHOIIIUX FOCY)IapCTBeHHYIO aKer)II/ITaHI/IIO 06paSOBaTeJ'H)HI)IX nporpaMM HaA4YaJIbHOTO
00111eT0, OCHOBHOTO OO0IIEro, CPeAHETo 00IIero o6pa3oBaHus MPUKA30M MHUHIIPOCBEIEHUS
ot 23.07.2025 Ne 551

Maremartuka. Anredpa. MarepaktuBHbie 3aganus. 7 kiacc OO0 «CkaeHry;,
Maremaruka. Anredpa. 7 kiacc. [{udposas padbouas terpans AO «3narenscTBoO
"[Ipocsemienue''»;

Aurebpa 7 knacc (6a30Bbiii ypoBeHb) OO0 «MoOuabHOE DIEKTPOHHOE
OO6pazoBaHuey;,

o <, >

Coaepxanue yueOHOro Kypca

/-¥ KJacce
Yucia 1 BbIYUCTIEHUSA

JlpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEX0]] OT OJHOM (OPMBI 3anMCU APOOe K Ipyroi.
IToHsATHE pAalMOHATIBHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIOPSAJOUYNBAHNE PALIMOHAIBHBIX
qucen. ApudmeTrnueckue IecTBUS ¢ pallMOHAIBHBIMU YKciIaMu. Pemenne 3aqay u3
peanbHON MPaKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM [TOKa3aTeIeM: ONpeeeHne, Ipeodpa3oBaHue BEIPAXKEHUH Ha
OCHOBE OTIpe/IeICHHUs, 3aHCh 0OIBIINX yncel. [Ipo1eHTsl, 3anich MPOLEHTOB B BUJIE IpoOU
U 1poOH B BUJIE MPOLIEHTOB. TpH OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, PEIIeHUE 3a/1a4 U3
peanbHON MPaKTUKH.



[IpumeHeHne NpU3HAKOB ACITUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCEI.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IIPsIMasi U 0OpaTHasi IPOTOPLUOHATIHLHOCTH.
Auaredpanyeckue BbIpasKeHHs

[TepemeHnHbIE, YNCIOBOE 3HAUEHUE BBIPAXKEHHS C IEPEMEHHOM. J[OIMyCTUMBIEC 3HAYEHHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXK]Ty BEJIMYMHAMH B BUJIE (DOPMYIIHL.
Beruncnenus o popmynam. [IpeoOpa3oBanrne OyKBEHHBIX BBHIPKCHHMA, TOXKICCTBCHHO
paBHbBIE BBIpOXXECHHSI, MPaBIIIa IPEeoOpa30BaHMs CYMM U MPOU3BEACHHH, MpaBUia PACKPBITHS
CKOOOK U TIpUBEJCHUS MTOJOOHBIX ClIaraéMbiX.

CpoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeeM.

OI[HO‘-IJ'IGHI)I 1 MHOTOWIeHBI. CTerneHh MHOTOYIEHA. CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUC
MHOT04J1€eHOB. DOPMyIIbI COKPAIIEHHOIO YMHOKEHUS: KBaPAaT CyMMBbI M KBaJIpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB

Ha MHO>XXHUTCIIN.

YpaBHeHUsI M HEPaBEHCTBA

VYpaBHeHHE, KOpEeHb YPaBHEHHUS, ITpaBUIIa MPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JIuHeitHOE ypaBHEHHUE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEN JTMHEHHOTO YPaBHEHUS, PEILICHUE
JIMHENHBIX ypaBHeHUH. COCTaBJIEHHE YPaBHEHUI MO YCIOBHUIO 3a/1aud. PereHne TeKCTOBBIX
3a7a4 C MOMOIIIbIO YpaBHEHUH.

JluneitHoe ypaBHEHHE C IBYMs IEpEMEHHBIMU U ero rpaduk. Crucrema AByX JTMHEHHBIX
ypaBHEHUH ¢ ABYMs MepeMEeHHbIMU. Pelienne cucreM ypaBHEHUH CrI0COOOM MOICTAaHOBKHU.
[Ipumeps! perieHust TEKCTOBBIX 3374 ¢ TOMOIIbIO CUCTEM YpaBHEHUH.

D yHKUUHA

Koopaunata Touku Ha npsiMoii. YucnoBble MPOMEXKYTKH. PaccTosiHue Mexxay IByMs TOYKaMU
KOOPJIUHATHON TIPSIMOM.

[IpsimoyroabHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opauHaTa TOUKU Ha
KOOpAMHATHOM m1ockocTH. IIpumepsl rpadukoB, 3ajaHHbIX popmynaMu. UteHne rpagukon
peanbHbIx 3aBucuMoctei. [lonarue dynkuuu. ['paduk ynkuuu. CporicTBa QyHKITHIA.
Jluneiinas ¢pynkiws, ee rpaduk. ['paduk Gynkuun y = |X|. I'paduueckoe penienue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8-1 KJacc
Yucjaa ¥ BLIYUCJIEHUS

KBanpatHslii kopeHb u3 uucina. [lorstue 06 upparonansHoM yucie. JlecaTuuHble
npUOIIMKEHNS UppallMOHANBHBIX Yrcen. CBoICTBa apu(MeTHUECKUX KBAaJPAaTHBIX KOPHEH U



UX PUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUN U BBIYUCIICHUSIM.
JlelicTBUTEIbHBIE YHCIIA.

Crenens ¢ 11eJIbIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3alKCh YUCIA.
Auaredpanyeckue BbIpasKeHHs

KBanpaTHblil TpexusieH, pa3ioKeHUe KBaJpaTHOTO TPEXWIEHa HA MHOKUTEIIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpanydeckoit 1poou. CroxeHue,
BBIYMTAHNE, YMHOKEHHUE, JelieHue aireOpandeckux apooeil. PanrioHanbHble BRIpaXXEHUS U
ux rnpeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpatHoe ypaBHeHue, popmyna KOpHEN KBaJpaTHOToO ypaBHeHUs. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K IMHEHHBIM U KBaJpaTHbIM. [Ipocreiinme npo6HO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas uHTEpHpeTalys ypaBHEHUH C IBYMSI IEPEMEHHBIMHU U CUCTEM JINHEHHBIX
YPaBHEHUH € IBYMS NIEpeMEHHBIMU. [[puMepsI peleHns: CUCTEM HENMHENHBIX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0OHOI IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM nepeMeHHOU. CHUCTeMBI
JINHEMHBIX HEPABEHCTB C OJHOM EPEMEHHOM.

D yHKUUHA

[TonsTre Gpynkuuu. OOIACTh ONPEACACHUS K MHOXKECTBO 3HaYeHHH (PyHKIMH. CriocoObI
3aaHusl QyHKITUH.

I'paduk pynkiuu. UYrenue cBoiictB pyHkiuu no ee rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTPaKAIOIIUX PEATbHBIC TIPOIIECCHI.

OYHKINH, OTIHCHIBAIOIIUE MPAMYIO M OOPAaTHYIO MPOTIOPIIHOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIHH Y = X4, Y = X5,y = VX, y = |X|. I'paduueckoe perieHre ypaBHECHUN U
CUCTEM ypaBHEHMII.

0-i1 kJ1acc
Yucia 1 BLIYUCTICHUSA

PanmonanbHbIe uncia, HppaMOHATIFHBIC YHCIIa, KOHEUHbIE U OECKOHEUHBIC JIeCSITHUHBIC
Ipoou. MHOXKeCTBO JIeHCTBUTENBHBIX YUCE, IeWCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIE
JecSITUYHBIe TPoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
JNEACTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMO.



CpaBHeHUE IEHCTBUTEIBHBIX YHCEl, apu(METHUECKHE JCHCTBUS C ICHCTBUTEIbHBIMU
YUCJIAMM.

Pa3zMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, [UIUTEIFHOCTh MPOILIECCOB B OKPYXKAIOIIEM MUDE.

[TpubnmxenHoe 3HaAYCHNE BEIIMYMHBI, TOUHOCTH MPHOIIKeHus. OKpYTIeHHe YHCET.
[Ipuknaka v OLleHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHHUs M HEPAaBEHCTBA

JIuneitHoe ypaBHeHUe. Pemenne ypaBHEHUH, CBOIAIIMXCS K JTUHEHHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHEHMI, CBOAAIINXCS K KBaApAaTHBIM. bukBapaTHOE
ypaBHeHue. [Ipumepsl pereHns ypaBHEHUN TPEThEN U YETBEPTON CTENIEHEN PA3JIOKEHUEM Ha

MHOXHTCIIN.

Pemenne npoOHO-panoHaNBHBIX YpaBHEHUH. PerieHne TeKCTOBBIX 3a/1a4 alnreOpandecKum
METOJIOM.

VYpaBHeHuUe ¢ IByMs TIEpEMEHHBIMU U €ro Tpaduk. Pemenne cucreM IByX TUHEHHBIX
ypaBHEHUH ¢ IBYMS TIepeMEHHBIMU. Pelienne cuctem IByX ypaBHEHUH, OJTHO U3 KOTOPBIX
JTUHEIHOoe, a Ipyroe — BTOpoi creneHu. ['padudeckast HHTepIpeTanus CUCTEMbl YpaBHEHHH C
JBYMSI [IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpanyecKuM CIIoCoOOM.

UucnoBble HEpABEHCTBA U MX CBOMCTBA.

Penienue nuHeHBIX HEPABEHCTB C OJIHOM NMEpeMeHHOM. Pellienre cucrem JIMHEHHbBIX
HEpaBEeHCTB C OJHOM nepeMeHHo. KBanparHbie HepaBeHCcTBa. ['paduueckas nHTepnpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, ee rpaguk u cBoiictsa. [lapabona, KoopauHATHI BEPIIMHBI
napaboJibl, 0Ch CUMMETPUU TapaOOIIbL.

I'paduku dyukimii y = kx, y = kx + b, y = k/x, y = X%, y = VX, y = |X| u ux cBoiicTa.
YucyioBbIe MOCTEI0BATETHHOCTH M IPOTPECCH

[ToHsiTHE YNCIIOBOM MOCIEI0BATENBHOCTHU. 3aaHue MOCIEI0BAaTEILHOCTH PEKYPPEHTHOM
¢bopmynoit 1 popmysoii N-ro useHa.

Apugpmernueckas 1 reoMmeTpudeckas mporpeccuu. @opmysisl N-To YieHa apupMeTHUECKON U
TrE€OMETPUYECKON IIPOTPECCHM, CyMMBI IIEPBBIX N-X YICHOB.

N300pakeHune 4IeHOB apuPMETHUECKON U T€OMETPUIECKON MPOrPecCuii TOUKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JINHEWHBIN U 3KCIOHEHIIMANBHBIM poCT. CI0KHBIE MPOLEHTHI.



IlnanupyemMble pe3yabTaThbl 0CBOECHHUS
IPOrpaMMBblI

JIMYHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE Pe3yJIbTAThI OCBOEHUS MIPOTrpaMMBbl YIEOHOTO Kypca «Asredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCTIUTAHUE!

e TMPOSBJICHUEM HHTEPECA K MPOUIJIOMY M HACTOSIIEMY POCCUNMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHHUSIM POCCUUCKUX MAaTEMATUKOB U
POCCHIICKOM MaTEMAaTHYECKOM IIKOJIbI, K UCMOJb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME !

e TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEH rpakIaHnHA M peaTu3aliy ero 1pas,
Mpe/ICTaBJICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYP, ABJICHUH, POLIEAYP IPaXkIaHCKOTO 00IecTBa (Harmpumep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 00CYXICHHUIO ITHYECKUX MPOOIIEM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HayKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTaHOBKOH Ha aKTMBHOE y4acTH€ B PEIICHUU MPAKTHUUECKUX 3a/1a4
MaTeMaTU4eCKON HAIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTeMaTUYECKOTO
0o0pa3oBaHUs Ha MPOTKEHUH BCEH KU3HU Ul YCIIEITHOM npodeccrnoHanbHON
NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, 0CO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHIUBUAYATbHON TPaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOEe BOCIIUTAHME:

e CIIOCOOHOCTBIO K O9MOIHOHAIIBHOMY U 3CTECTHYCCKOMY BOCIIPUATHIO
MaT€MaTUdYCCKUX O6’beKTOB, 3aaaq, peH.IeHHﬁ, paCCY)I(,I[eHI/Iﬁ, YMCEHHUEM BUJICTH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTHU B HCKYCCTBE,

5) HeHHOCTH HAYYHOTO MO3HAHMSI

. OpHGHT&HHCI’I B JCATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAaYYHBIX HpeI[CTaBJ'IeHI/Iﬁ
00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCIIOBCKA, MPUPOAbI 1 06IJ_ICCTB8.,
MMOHHMMAaHHUEM MaTeMaTHYECKON HAYyKH KaK C(I)CpBI YeJIOBEYECKOM AEATEIbHOCTH,
OTAllOB €€ PA3BUTHA U 3HAYMMOCTHU I pa3BUTUA HUBUIIN3Al[UH, OBJIAICHUCM



SI3bIKOM MaTEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CPEICTBOM IIO3HAHUS
MHpA, OBJIAJICHUEM IPOCTEUIIIMMHU HaBBIKAMU MCCIIEIOBATEIBCKON ACSTEIBHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMHUPOBaHHE KYJIbTYPbI 310POBbSI H IMOIMOHAILHOTO
Os1aronosyqus:

¢ TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKNE 3HAHUS B MHTEPECAX CBOETO 30POBB,
BEJICHHsI 3I0pPOBOTO 00pa3a >ku3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEKUM 3aHATHU M OTIbIXA, PETYIIspHAs (PU3HUYECKasi aKTHBHOCTB),
c(OPMHUPOBAHHOCTHIO HABBIKA Pe(IIEKCHH, TPU3HAHUEM CBOETO MpaBa Ha ONIHOKY
1 TaKoro K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

e OpHUEHTalMel Ha NPUMEHEHUE MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHus 3a/1a4 B
00JacTH COXPaHHOCTHU OKpY’KaIoLIel cpefibl, IUTAHWPOBAHMSI TIOCTYIIKOB U OLIEHKH
MX BO3MOYKHBIX MOCJEICTBUMN I OKPY)KAOIel CpeJibl, 0CO3HAHHEM II00aIbHOTO
XapakTepa 3KOJOTHYEeCKHX MpoOsieM U MyTel UX peleHus;

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSM COMUAILHON M MPUPOIHON Cpebl:

e TOTOBHOCTBIO K ﬂeﬁCTBHﬂM B YCJIOBUAX HCONIPEACICHHOCTH, IOBBIICHUEM YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeSITETbHOCT, B TOM YHCJIC YMEHUS
YUUTBCS Y OPYTUX JIOACH, TpuoOpeTaTh B COBMECTHOM JICITEIPHOCTH HOBBIC
3HaHUS, HABBIKK M KOMIIETECHIIMN U3 OIBITA IPYTHX;

e HEOOXOAMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHH, B TOM YuCie (OPMYIUPOBATH
UJeH, TIOHSTHS, TUTIOTE3bI 00 0OBEKTaX U SBICHHSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH AC(HUIINTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
TUTAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CHUTYAIIHIO KaK BBI30B, TPEOYIONIHI KOHTPMED, KOPPEKTUPOBATH IIPUHUMAEMbIE
peleHus u AecTBUs, POPMYITUPOBATh U OIICHUBATH PUCKH U TIOCIICICTBHS,
(hOpMUPOBATH OIIBIT.

MeTaHpeIlMeTHI)Ie pPeE3YJIbTaTbI

ITo3HaBaTebHbIE YHUBePCaJIbHbIE YUeOHbIe el CTBUSA
Ba3zoBble 1oruyeckune geicTBUA:

e BBISABJISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEeMaTHYECKIX
00BEKTOB, MOHATUH, OTHOLIEHUI MEXIY NOHITUIMHU, (POPMYTUPOBATH
oTpeseNieHusl MOHATUM, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHUS /U1 00001EHUsI U CPAaBHEHUS!, KPUTEPHH MPOBOUMOTO aHATIN3a,;

e BOCIpPUHUMATH, POPMYIHPOBAThH U MPeoOPa30BBIBATH CYKICHHUS. yTBEPAUTEIHHBIC
Y OTpHUIATENIbHBIC, SMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

e BBIIBIISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEYUS B
(akTax, TaHHBIX, HAOITIOJACHUAX U YTBEPKICHUX, IPEIaraTh KPUTEPUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;



e JICJIaTb BBIBOJbI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKU, ACAYKTUBHBIX 1 HHAYKTHUBHBIX

YMO3aKJIOUECHUH, YMO3AKIIOUECHHI IO aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPXkKACHH (MIPSIMBIC U OT
MPOTHUBHOTO), IPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIC JI0KA3aTeIbCTBA
MaTeMaTU4YeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

e BBIOMpATh CHOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
pelieHus, BbIoupaTh HarboJiee MOIXO SN ¢ YIETOM CaMOCTOSTENBHO
BBIJICJICHHBIX KPUTECPHEB).

ba3oBble ncciaenoBarebCcKue AeiiCTBUA.

WCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEILCKUN HHCTPYMEHT MMO3HAHUS,
(hopMynupoBaTh BOIIPOCH], (PUKCUPYIONIKE TPOTUBOPEUYHE, TPOOIEMY,
CaMOCTOSITEJILHO YCTAaHABJIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY TIJIaHY HECIIOKHBIM SKCTIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOM;

e CaMOCTOSTENHHO (pOopMyTUPOBATH 0O0OIICHHS U BBIBOJIBI TIO pe3yIbTaTam
MPOBEACHHOTO HAOJIOICHUS, HCCIICIOBAHUS, OIICHUBATH IOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTATOB, BBIBOJIOB U 000OIIICHMIA;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh
MIPEIOJIOAKEHHSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBISBIITh HEJIOCTATOYHOCTH U M30BITOUHOCTH HH(MOPMAITIH, TaHHBIX,
HEOOXOUMBIX ISl PEIICHUS 3a1a4H;

e BBIOMPATH, AHAIM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH
MH(POPMAIIUIO PA3IMYHBIX BUAOB U (OPM IIPEICTABIICHHUS,

e BBIOMpPATH GOpMY IpeCTaBICHUS HHOOPMAIIMU U WILTIOCTPUPOBATH PelIaeMbIe
3a/1a4u CXeMaMHu, AuarpaMMaMH, HHOU IpauKoi U ©X KOMOUHAIIMSAMU,

e OIICHUBATH HAJICKHOCTh HH(MOPMAITUHU TI0O KPUTEPHUSAM, MPEAJIOKEHHBIM YIUTEIIEM
Wi cPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHUBHBIC YHUBepPCaIbHbIE Y4eOHbIe 1eliCTBUA
Oo0wmenne:

e BOCIPUHHUMATDH U (I)OpMy.]'II/IpOBaTI) CYXXIACHHA B COOTBCTCTBHUU C YCIIOBUAIMU U
OCIIIMHA O6IJ.I€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAXKATb CBOIO TOYUKY 3PCHUS B
YCTHBIX U MUCbMCHHBIX TCKCTAX, AABATb NMOACHCHUA 110 XOAY PCUICHUA 3a/1a4H,
KOMMCHTUPOBATDb HOHy‘IGHHLIfI pe3ynabTarT,

e B X0JC O6CY)K,[[€HI/I$I 3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY)I(,Z[8.€MOI>'I TCMBI,
HpO6.]'IeMLI, pemaeMoﬁ 3aJaa4u, BbICKa3bIBaTh UACH, HALICJICHHBIC HA ITIOMCK
peuicHud, COIMMOCTABJIATH CBOU CYXKXJICHHUA C CYXKACHUAMU APYTUX YHACTHUKOB
Jauaiora, OGH&p}DKI/IBaTB Pa3iiniIue u CXo0aACTBO MO3UIIHM, B KOppeKTHOﬁ (I)OpMC
q)OpMyJ'II/IpOBaTB pa3Horaacus, CBOU BO3paXKCHMUS,



e IIPEACTABIIATH PE3YIbTAThl PEIICHU 3a1a41, SKCIIEPUMEHTA, UCCIIEA0BaHus,
MIPOEKTA, CAMOCTOATEIBHO BHIOMPATh (hOpMAT BBICTYIJICHHUS C YYETOM 3a/1a4
MPE3CHTAIMH U 0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

e TIOHMMAaTh U MCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI
P pELIEHUH Y4EOHbIX MaTEMaTUYECKUX 3a/1ay;

e TPUHUMATh L€JIb COBMECTHOM AESTEIbHOCTH, INIAHUPOBATH OPraHU3aLII0
COBMECTHOM pabOThI, pacpeesiaTh BUbl pabOT, JOroBapruBaThcs, 00CYKIaTh
MpoIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX JIFOJIEH;

e yYaCTBOBATh B IPYNIOBHIX (hopMax paboThl (0OCYKICHMSI, 0OMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMBI U JIP.), BBIMOJHSITE CBOIO YacTh paOOTHI U KOOPIMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJ€HaMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa
B 00U IPOAYKT IO KPUTEPUSIM, CPOPMYIHPOBAHHBIM yIACTHUKAMU
B3aUMOJICHCTBHS.

PerynsiTuBHbIEe YyHUBepcajibHbIe Y4eOHbIe 1eHCTBHS
Camoopranuszaums:

e CaMOCTOSITEJILHO COCTABJIATH TUIAH, alTOPUTM PEIIeHUs 3a1a4uu (MM €ro 4acTh),
BBIOMPATh CIIOCOO PEIICHUS C YUETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C
y4eTOM HOBOHM MH(pOpMaITUH.

CaMOKOHTPOJIb:

e BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECca U pe3yibTaTa
peleHus: MaTeMaTH4ecKoi 3a1a4H;

e MpeIBUIETh TPYIHOCTH, KOTOPBIE MOI'YT BOSHUKHYTb IIPH PELLICHUN 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB,
HallIeHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBHE pPE3YyNbTaTa JIEATEIbHOCTH IOCTABICHHOH L€ U
YCIOBUSAM, OOBSCHATh IPUYMHBI JOCTHXKEHUSI WM HEOCTUXKEHUS LIeJIH, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

Hpe)]MeTHI)Ie pe3yJ11>TaT1)1
7-# KJace

K koHIy 00y4eHus: B 7-M kJiacce oOy4aromuiics MOIyduT CIeyIoIue NpeMeTHbIe
pE3YJIBTaTHI.

Yuciaa 1 BLIYUCIECHUSA

BrinoasaTe, coyeras YCTHBIC U TUCbMCHHBIC ITIPUCMBI, apI/I(I)MCTI/I‘-ICCKI/Ie JENCTBHS C
pallnOHAJIbHBIMHA YHCJIaMU.



Haxoauth 3HaueHHs YUCIIOBBIX BBIPKEHUM, IPUMEHATh pa3HOOOpa3Hble CIIOCOObI U IPUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BHIPAKEHHUHN, COACPIKAIIMX OOBIKHOBEHHBIE U ICCATHYHBIC
apoOwu.

[Tepexoauth OT OHOM (HOPMBI 3aITUCH YUCEN K Ipyroi (peoOpa3oBbIBaTh JECATHUHYO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0UMBATH PallMOHAIbHbBIE YHCIA.

OxpyriaTh yucna.

BBINOTHATE NPUKHIIKY U OLICHKY PE3yJIbTaTa BBIYUCIICHHM, OLIEHKY 3HAYEHHI YHCIIOBBIX
BBIPA)KEHUI. BBINIOJIHATE 1EHCTBUS CO CTENECHSIMM C HATYPAJIBHBIMH ITOKA3aTEISIMU.

[IpuMeHATh NpHU3HAKK JETMMOCTH, PA3JIOKEHUE HA MHOKHATEIIN HATypaJIbHBIX YHCEIL.
Pemrate npakTMKo-OpUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIIEHUEM BEJIUYHH,
MIPONOPIHOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATE PE3YJIBTATHI PEIICHUS
3a/1a4 ¢ y4€TOM OIPaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpasKeHUs!

Hcnonp3oBath anreOpandeckyo TEPMUHOJIOTHIO U CHMBOJIMKY, IPAMEHSTH €€ B TIPOIIeCCe
OCBOEHHS y4eOHOTO MaTepuaa.

Haxozme 3HaA4YCHUA 6YKB6HHBIX BBIpa}KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHEBIX.

BemoausaTe HpeO6p330BaHI/IH L EJIOTO BBIPAXKECHUA B MHOT'OYJICH IPUBCIACHUEM HOI[O6HBIX
CJIaraCMbIX, paCKpbITHEM CKOOOK.

BoInosiHAT yMHOKEHHE OHOWICHA HA MHOTOWIEH ¥ MHOTOWJIEHA HAa MHOTOYJIEH,
MPUMEHATH POPMYIIBI KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCYH.[GCTBJ'IHTB Ppa3JIOKECHHUEC MHOTOYJICHOB Ha MHOKHUTCJIM C IIOMOIIIbIO BELIHCCCHUA 3a CKOOKH
O6H_I€FO MHOXUTCJIA, TPYHNIIMPOBKU CJIAra€MbIX, IPUMCHCHUA q)OpMy'J'I COKpalIi€eHHOI'O
YMHOKCHMUL.

HpI/IMeHHTB HpeO6p330BaHI/I$I MHOT'OYWICHOB IJIA pCHICHUSA PAa3JIMYHBIX 3a1a41 U3 MATCMATUKU,
CMCIKHBIX ITPCAMCTOB, U3 peanLHoﬁ IIPAaKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HATYpaJbHBIMU NOKA3aTESIMU JJIs1 IPeoOpa30BaHUs
BBIPAXKCHUM.

YpaBHeHHUS M HEPABEHCTBA
Pemrats MHENHbBIE YPAaBHEHU C OJJHOM MIEPEMEHHOM, IPUMEHSS IIpAaBUJIa ITepeXxoaa OT

HCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTS, sBiIsIeTCS JIM YNCIIO0 KOPHEM
ypaBHEHHS.



[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TopOupath mpUMEpHI map Yruce, SBISIOMUXCS PEINICHUEM JTHHCHHOTO YPAaBHEHHUS C IBYMSI
[IEPEMEHHBIMU.

CTtpouTh B KOOPAWHATHOH IIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHUS C JIBYMS
MepEeMEHHBIMH, MOJIB3YACh TPaUKOM, TPUBOAUTE PUMEPHI PELICHHUS YPABHEHUSI.

Pemats cucteMbl 1ByX TMHEMHBIX YPAaBHEHUM € JBYMS [IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisiTh U pelaTh JIMHEHHOE YpaBHEHHE UM CUCTEMY JIMHEMHBIX YPaBHEHUH 110
YCIIOBHIO 33/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM 33Ja4 ITOJTY4CHHBIN
pe3yibTar.

D yHKUUHA

N3o6paxaTh Ha KOOPIAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM,
JIy4d, OTPE3KH, UHTEPBAJIbI, 3aITUCHIBATh YMCIOBBIE IPOMEKYTKH Ha alreOpanvdecKoM S3bIKE.

OTmeudaTh B KOOPIUHATHOM TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAMHATAM, CTPOUTH IpapUKu
nuHEeHHbIX QyHKIMA. CTpouTh rpaguk GyHKIMH Y = |X].

OnwuchIBaTh ¢ TOMOIIBIO (DYHKIUI H3BECTHBIC 3aBUCUMOCTH MEX/Ty BEJTMUNHAMH: CKOPOCTB,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, TIPOU3BOUTEIBHOCTD, BpeMsi, 00beM
paboTHI.

Haxonuts 3naueHne QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crocod npeacTaBieHus U aHaau3a nHhopMauu, U3BJIEKaTh U
UHTEPIPETUPOBATH HHGOPMAINIO U3 IPpaUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 ki1ace

K koHniy o0y4yenus B 8-M Kj1acce 00y4JarouIuiicss HOMYYHUT CIASAYIONINE MPEAMETHBIE
PE3yNbTaTHI.

Yuciaa 1 BLIYUCIECHUSA

Hcnonp30BaTh HaYalIbHBIE IPEACTABICHUS O MHOKECTBE JEMCTBUTEIBHBIX YACEN JUIS
CpaBHEHMsI, OKPYIJICHUS U BBIYMCICHUHN, M300paxaTh AeHCTBUTEIbHBIC YMCIIa TOYKAMU Ha
KOOPAMHATHOU MPSAMOM.

HpI/IMeHHTB TIOHATHUC apI/I(I)MeTI/ILIeCKOl"O KBaJApAaTHOT'O KOPHA, HAXOAWUTb KBAJAPATHLIC KOPHH,
HCIIOJIBb3Y: NIpU HeO6XO,[[I/IMOCTI/I KaJIBKYJIATOP, BBIIIOJIHATD HpeO6p330BaHI/I$I BBIpa)KeHPIfI,
COJACPpKAIUX KBAAPATHBIC KOPHH, UCIIOJIb3Yy CBOICTBA KOpHGfI.

Hcnonb30Bath 3amucu OOMBIIMX M MATBIX YUCEN C TOMOIIBIO JECSITHUHBIX Apo0eit u
creneHer yuciaa 10.



Aﬂreﬁpanqecmle BbIPAKCHUSA

HpI/IMeHSITb TIOHATUC CTCIICHU C LICJIBIM IIOKa3aTCJIEM, BBIIIOJIHATH Hp606pa30BaHI/I$I
BBIpa)KeHHﬁ, CoJACpKaAIMX CTCIICHHU € LCJIbIM IMOKAa3aTCJICM.

BbINoyIHATE TOXKIECTBEHHbBIE IPE0OPA30BaHUS PALIMOHAIBHBIX BEIPAXKEHUI HA OCHOBE
MpaBUJI IEHCTBUI HaJl MHOTOUJIEHAMHU U alredpandeckKuMHu IpoOsMu.

PaCKJIa[[I)IBaTI) KBaI[paTHBIﬁ TPEXYIJICH HaA MHOKUTCIIN.

[IpumensTs npeoOpa3zoBaHus BBIPAXKEHUN JUI PELLIEHUS Pa3InYHbIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 PEATBHON MTPAKTHUKH.

YPaBHeHHﬂ H HEPABCHCTBA

Pemrate nuHeliHbIe, KBaIpaTHBIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOISIIHNECS K
HHM, CHCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.

[IpoBOAMTE MpOCTEHIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuIecKuX MpeCTaBICHUH (YCTaHABINBATh, UMEET JIM YPaBHEHHE WIIH
CHCTeMa YpaBHEHHI PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIOBECHON (HOPMYITMPOBKH 3aaUH K €€ alreOpandecKor MOJCIH ¢
ITOMOIIBIO COCTABIICHUS YPABHEHMS WIIM CUCTEMBI YPABHEHHM, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y NOJy4YCHHBIA PE3YIIbTAT.

IIpuMeHATh CBOKCTBA YHCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, pELIaTh JTUHECHHbBIE
HEpPaBEHCTBA C OJTHOW NEPEMEHHON U UX CHCTEMBI, 1aBaTh IpaGUUECKyI0 HILTFOCTPALIUIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[ToHMMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIC OHSATHS U S3bIK (TEPMUHBI, CHMBOJIMUCCKUEC
0003HaYCHsT), ONPEACIIATh 3HAUCHUE (DYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIISATh

CBOMCTBa (YHKIIUU IO €€ rpaduky.

Ctpouts rpaduKn dMeMeHTapHbIX GyHKIHiT Brga: Y = KIX, Yy = X2, y =X, y = x|, y = VX.
OmnuchIBaTh CBOMCTBA YMCIIOBOM (DYHKIIUH IO €€ TpaduKy.

9-i1 KJ1ace

K koH1y 00y4eHus B 9-M kJiacce oOydaromuiicss MOIydUT CIeNyIOIue NpeMeTHbIe
pE3YJIBTaTHI.

Yuciaa 1 BLIYUCIECHUSA
CpaBHMBATh U yIOPSAJOUYNUBATH PALIMOHATIBHBIE U UPPALIMOHATIbHBIE YHCIIA.

BrinoaHsTh apI/I(pMeTI/IquKI/IC JIENCTBHS C pannOHAJIIbHBIMHA YUCJIAMH, COUCTast YCTHBIC U
NMNCbMCHHBIC ITPUCMBI, BBIIIOJIHATL BBIYUCIICHUS C UPpPAlUOHAJIbHBIMHA YU CIIAMU.



HaxonuTtes 3Ha4eHUs CTENEHEH ¢ LENbIMU IT0KA3aTEISIMU U KOPHEH, BBIYUCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OprrJI?ITI) I[CﬁCTBI/ITGJILHBIG 4Krciia, BBIIIOJIHATE HPHUKUAKY PC3yJIbTaTa BI)I'-II/ICJ'IGHI/II;'I, OLCHKY
YHCJIOBBIX BI)Ipa)KeHI/II\/JI.

YPaBHeHHH H HEPABCHCTBA

Pemrate nuneiinuie u KBaJApaTHbIC YPAaBHCHUS, YPABHCHUSA, CBOAANIUCCA K HUM, HpOCTGfIIHPIC
JTpOOHO-pAlIMOHATIEHBIE YPAaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C JBYMsI IIEPEMEHHBIMHU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBIISETCS TMHEHHBIM.

Pemate TekcTOBBIE 3aga4du anre6pa1/1qec1<I/IM cIocoOoMm ¢ MMOMOLIBIO COCTABJICHUSA YPABHCHU A
HJIN CUCTEMBI JIBYX ypaBHCHI/II\/JI C AByMs IEPCMECHHBIMU.

[IpoBOoAMTH MPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPAaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuIecKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET JIM YPaBHEHHE WIIH
CHCTeMa YpaBHEHHH PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeliHbIe HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA, M300paKaTh peIIeHUE
HEPaBEHCTB Ha YUCIIOBOM MPSMOM, 3aNHUChIBaTh PEHICHHE C TOMOIIbIO CUMBOJIOB.

PermaTh cucTeMbl IMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABCHCTB, BKIIIOUAIOIIUE KBAPATHOES
HEPaBCHCTBO, M300paXKaTh PEIICHHE CHCTEMbI HEPABCHCTB HA YMCIIOBO# MPSIMOH, 3aIMChIBATh
pelICHHE ¢ TOMOIIIBIO CHMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA P PELICHUHU PA3IMYHBIX 3a/1a4.

D yHKUUHA

Pacro3HaBath GyHKINH M3ydeHHbBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHUYECKU PACIIONIOKEHHE HA
KOOPAMHATHOM MI0cKoCTH rpadukoB GpyHkimii Buaa: Y = KX, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3%, y=vX, y = |X. B 3aBucHMOCTH OT 3Ha4eHHi KOd(HIIHIEHTOB, OIICHBATH

CBOMCTBa (PYHKLIUH.

Crpouts 1 n300pakatb cxeMaTudecku rpaduKy KBaJApaTHUHbIX (DYHKIIUI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpaduKam.

Pacrnio3HaBate KBagpaTUUHYIO (QYHKIHIO 110 GopMyJie, TPUBOIUTH IPUMEPHI KBaApaTHUHBIX
GyHKLUN U3 peanbHOM KU3HH, (PU3UKH, TEOMETPUH.

YucoBble MOCTIEI0BATEILHOCTH H nmporpeccuu

Pacno3naBath apI/I(I)MeTI/ILIeCKYIO U TCOMCTPUUCCKYIO ITPOTPECCUH TIPHU PAZHBIX criocobax
3aaHuA.

BEINOIHATS BEIYMCICHUS C HCIIOJIb30BaHUEM (I)OpMy.H N-TO 4jieHa apH(I)MCTHqCCKOﬁ u
FCOMeTquCCKOﬁ Hporpeccnﬁ, CYMMBI IEPBBIX N YIICHOB.



I/I306pa)KaTb YJICHBI ITOCJIEA0BATCIIBHOCTH TOYKaMHM Ha KOOpI[I/IHaTHOf/'I IJIOCKOCTH.

Pemrats 3aga4u, CBSI3aHHBIE C YACIOBBIMU IOCIEA0BATENBHOCTAMHU, B TOM YUCIIE 3a0a4U U3
peaNbHOM KU3HU (C UCIOJIB30BAHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHHA).

Temarnuyeckoe IIAaHNPOBaHME

/-1 KJace
KosmmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne a3/1eJI0B U TeM (uugpposnie)

n/n | PA3A Beero | KoHTpOabHBIe | [IpaKTHyecKHE | oGpazopaTenbHbie
nporpaMmel padoThI padoThI pecypeb
Yucna u

1 | BPrHCITEHHS. 25 1 < >
PammmonansHbIe
qucia

5 AnreOpandeckue 97 1 <. >
BBIPAXKEHUS

3 YpaBHeHusd u 20 1 < >
HEpaBEHCTBA
Koopaunats! u

4 | rpadukmu. 24 1 <..>
OyHKIMU

5 [ToBTOpEHME M 6 1 < >
00001IeHNE

OBUIEE

KOJIMYECTBO

YACOB I10 102 > 0

[TPOI'PAMME

8-# KJacc

KoauvecTBo yacos DJIeKTPOHHBbIE

HaumenoBanue

Ne a3/1eJ10B U TeM (uugpposrre)

ﬂ/ﬂ pasa Beero KOHTpOJIbeIe HpaKTI/IlIeCKI/Ie Oﬁpag()BaTeﬂbeIe
porpaMmel padoTsI padoThI pecypeb
Yucna u

1 | BBIUHCIICHMUS. 15 <..>
KBagparusie kopHu




Yucna n
BBIYHCIICHUS.
CreneHs ¢ LEIbIM
IOKa3aTeyemM

Anrebpandeckue
BBIPAKEHUS.
KBanpatublii
TpPEeXWICH

AnreOpandeckue
BBIPpAKCHUA.
AnreOpaundeckas
IpoOb

15 1

YpaBHeHusa u
HEpaBEHCTBA.
KBagpartusie
ypaBHEHUS

15 1

YpaBHeHud u
HEpaBEHCTBA.
Cucremsl ypaBHEHUHI

13

YpaBHeHusa u
HEpaBEHCTBA.
HepaBenctpa

12 1

OyHKIMU. OCHOBHBIE
TMOHSTHS

OyHKIMU. YuciaoBsie
byHKIMN

10

[ToBTOpEHME M
00001IeHNE

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102 6

O-11 kJ1ace

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero
padoThI

KonTpoJsbHsbie

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudposbIe)
o0pa3oBaTte/ibHbIE

pecypcbl

Yucna 1 BEIYUCICHUS.

JleicTBUTEIIBHBIC
4yucia




VYpaBHeHusa u
o |HepaBeHCTBa. } 14 1 < >
YpaBHEHUS C OTHOU
MEPEMEHHO N
YpaBHeHusd u
3 | HepaBeHCTBA. 14 1 <..>
Cucrembl ypaBHEHUI
YpaBHeHusa u
4 | HEepaBeHCTBA. 16 1 <..>
HepasencrBa
5 | OyHKUIUH 16 1 <..>
6 YHucnosblie 15 1 < >
MIOCJIEI0BATEIbHOCTH
[ToBTOpEHwue,
7 00o011EeHNE, 18 1 < >
CUCTEMaTH3aITUs
3HAHUM
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOI'PAMME

IIpoBepsieMbie TPeOOBAHHUS K pe3yJbTaTaM
ocsoeHusi OOII u 3j1eMeHThI CoAepPKAHUSA

/-M KJ1acce

IIpoBepsiemble TpeOOBaHMs K pe3yabTatam ocBoeHus OOII

Kon .
DOBEDEMOro IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI
posep 00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJbTaTa
1 Uucna ¥ BEIYMCICHUS
11 BbInonHATE, couerast yCTHbIE U TUChbMEHHBIE IPUEMBI, apUpMETHYECKHE
' NeWCTBUS C pallMOHAIbHBIMU YHCIIAMHU
HaxonuTh 3HaU€HUs YUCIIOBBIX BBIPKEHUH, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl ¥ PUEMbI BBIYUCIICHUS 3HAaUE€HUH IpOOHBIX BhIpayKEHHH,
coJiepKalux OOBIKHOBEHHbIE U JECATUUHBIE JPOOH
13 [MepexoauTth 0T 0HOM (HOPMBI 3arTUCH Yncel K Apyroi (mpeoOpa3oBbIBaTH

ACCATUYIHYIO Ilp06b B O6BIKHOB€HHYIO, O6BIKHOBGHHYIO B JCCATUYHYIO, B




YaCTHOCTH, B OCCKOHEUHYIO JICCATHYHYIO APOOH)

1.4 CpaBHUBATh U YHIOPSAJI0OUYMBATH PALlMOHAIbHbBIE YHACIIA
1.5 Oxpyrnarp yucna
BEITIOJIHATE TPUKUAKY U OIICHKY Pe3yiIbTaTa BEIYUCICHUH, OIICHKY
1.6 3HAQ4YECHUI YHUCIIOBBIX BBIPAXKEHUI. BBINOIHATH JEHCTBHS CO CTEIICHAMMU C
HATYpaJIbHBIMH TIOKa3aTeIISIMU
17 [IpuMeHSTh PU3HAKY ISTMMOCTH, Pa3JIOKEHUE HAa MHOKHTEITN
' HATypaJbHbIX YHCEI
PemaTh mpakTHKO-OpUEHTHUPOBAHHBIC 33]JIa4H, CBSI3AHHBIC C OTHOIICHUEM
18 BEITUYHH, TPOMTOPITUOHATIEHOCTHIO BEJIMYUH, MPOIICHTAMH,
' WHTEPIPETUPOBATH PE3YIIBTATHI PEIICHUS 3a/1a4 C YI€TOM OTPAaHUYCHHH,
CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB
2 AnreOpandecKue BhIPaKCHUS
21 Hcnonb30BaTh anreOpandecKyro TEPMUHOJOTHIO U CUMBOJIMKY, IIPUMEHSTh
' €€ B MMPOIIeCcCce OCBOCHUS Y9eOHOTO MaTepuasa
29 Haxonuth 3HaueHHus OyKBEHHBIX BRIPQXKCHHUN MTPH 3a/IaHHBIX 3HAYCHUSIX
' MEPEMEHHBIX
23 BoinonHsATe mpeobpazoBaHus LENOT0 BEIPAKEHHS] B MHOTOWIECH
) MPUBEICHUEM TOJIOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BbInoHATh yMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWJIEHA Ha
' MHOTOYJIEH, MPUMEHATH GOpMYJIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcymiecTBIATh pa3ioKeHNE MHOTOWICHOB HA MHOXKHUTEIHU C TIOMOIIBIO
2.5 BBIHECEHHUS 3a CKOOKHU 0OIIEro MHOXHUTES, TPYIITUPOBKH CJIaraeMbIX,
IpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpa3zoBaHusi MHOTOUYWICHOB JJIsl PELICHUS PA3JIMYHbBIX 3a/1a4
' U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
27 Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU MOKA3ATEISIMH [T
' npeoOpa3oBaHKs BhIPAKESHUN
3 YpaBHEHHS 1 HEPaBEHCTBA
PemaTh nuHeliHbIe ypaBHEHUS C OJTHOM MIEPEMEHHOM, MPUMEHSIs TpaBHIia
3.1 nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh,
SIBJISIETCS JIM YUCJIO KOPHEM ypaBHEHUS
39 [TpumensTh rpadguueckre MeTO bl PU PEUICHUH THHEHHBIX YPaBHEHUHN U
' UX CUCTEM
33 [ToaOupath mpuMepkI map Yrce, SBISIOMINUXCS PEIIeHHEeM JTHHEHHOTO
' ypaBHEHUS C ABYMS MTEPEMEHHBIMU
CTpouTh B KOOPIMHATHOM TUIOCKOCTH T'paUK JIMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMH; TIOJIb3YSCh TPaUKOM, IPUBOTUTH MPUMEPHI

pELIEeHNs ypaBHEHUS




Pemrats cucremsl IByX JIMHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMY, B

3.5
TOM YHCIIe rpaduaecKu
CocTaBiiTh U pelaTh JIMHEHHOE YPAaBHEHNUE UM CUCTEMY JTMHEMHBIX

3.6 YPaBHEHUH MO YCIOBUIO 3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJIY4E€HHbIN Pe3ybTatT

4 Koopaunats! u rpaduku. OyHkunn

N300paxkaTh Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOLIUE

4.1 3aJlaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3alIUChIBATh
YHCIIOBBIE IPOMEXKYTKH Ha alNredpandeckoM si3bIKe

4.2 Otmeudath B KOOPJMHATHOM TUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATAM

4.3 Crpouts rpaduku nuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIMH Y = |X|
OnuceiBaTh ¢ MOMONIBIO (PYHKIIMHM U3BECTHBIE 3aBUCUMOCTH MEXKITY

4.4 BEJIMYMHAMHU. CKOPOCTh, BPEMs], PACCTOSTHUE, 1IEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENBHOCTH, BpeMs, 00BbEM pabOThI

4.5 Haxoauts 3HaueHne QyHKIMM 10 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii crocod npeacTaBieHus U aHaau3a uHpopMaIuy,

4.6 W3BJIEKaTh U UHTEPIIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB PeaTbHBIX

MPOIECCOB U 3aBUCUMOCTEM

IIpoBepsieMble 3JIEMEHTHI COEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
1 Yucna v BEIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECSATUYHBIC, IEPEXO0.T OT OAHON (HOPMBI 3armucu Apodeit
1.1 K apyroii. [TonsTre panoHaIbHOTO YHCIIA, 3aMUCh, CPAaBHEHHE, YIOPSIOYNBAHUE
palMOHAIBHBIX YHCEIT
19 Apudmernueckue AeHCTBHSA ¢ pallMOHAIBHBIME YHciIamMu. Pemenne 3amayq u3
' peaNbHOM MPAaKTHKK Ha YacTH, Ha APOOH
13 CrerneHb ¢ HaTypaJIbHBIM MOKA3aTeNeM: ONpeaesieHne, mpeoOpazoBaHue
' BBIPOKEHHUI Ha OCHOBE ONPE/ICIICHHS, 3aITHCh OOJIBIINX YUCET
14 [TporueHTHI, 3aITUCh NPOLIEHTOB B BUAE APOOH U JpoOu B BUAE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4¥ Ha MPOLICHTHI, PEHICHHUE 331a4 U3 PEaIbHOM MPAKTUKU
15 [IpuMeHeHMe MPU3HAKOB AETMMOCTH, Pa3JI0’KEHHE Ha MHOKUTENN HATypaIbHBIX
' qucel
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIe IPpsiMasi U 0OpaTHasi NPONOPLUOHATIBLHOCTH
2 AnreOpandeckue BbIPaKEHHS
21 [lepemeHHbIe, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C TepeMeHHOM. [JomycTiumblie
' 3HA4YEeHHUs IEPEMEHHBIX
2.2 [IpencraBneHne 3aBUCUMOCTH MEX/1y BETMUMHAMHU B BUJIE (POPMYIIBI.




Beruncnenus o popmynam
2.3 [IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUH, TOKIECCTBEHHO PABHBIC BBIPAKECHUS
24 CBoiicTBa CTENEHU C HATYpaJlbHBIM MOKa3aTelleM
o5 OpHownenbl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CliokeHue, BBIYUTaHUE,
' YMHO>XEHUE MHOT'OYJICHOB
26 DopMyIbl COKpAILIEHHOTO YMHOKEHHUS: KBaIpaT CyMMbI U KBaJIpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaJIpaToB. PazinoxkeHne MHOrOWIEHOB HA MHOXKUTEIU
3 YpaBHeHUs
31 VYpaBHEHME, KOPEHb YPaBHEHHUS, ITpaBUIIa IPeoOpa30BaHusl ypaBHEHUS,
' PaBHOCHJIBHOCTb YpPaBHEHUN
32 JInneliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCIIO KOPHEW JINHEWHOTO
' YpaBHEHUS, PEIICHUE JIMHENHBIX YPABHEHUI
33 CocraBieHue ypaBHEHUH MO YCIOBUIO 3a/1auu. Perienrie TeKCTOBBIX 3aj1au ¢
) MTOMOTIIHIO YPAaBHEHHI
3.4 JluneiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpauk
Cucrema ByX JIMHEMHBIX YPaBHEHHUH C ABYMs IEpEMEHHBIMU. Pelienne cucrem
3.5 ypaBHEHUH CIOCOOOM TMOACTaHOBKH. [IprMephI pemeHnst TEeKCTOBBIX 3a1a4 C
MOMOIIBIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduku. OyHKIIUN
4.1 KoopaunaTa Toukn Ha psMoi
492 YucnoBble MPOMEXYTKU. PaccTossHrE MEXK Ty IByMs TOUYKaMU KOOPJIMHATHOMN
' MpAMOM
43 [IpsmoyromnpHas cucrema koopauHatr, ocu OX u Oy. AbGciucca u opauHaTa
' TOYKH Ha KOOPJMHATHOMN ITIOCKOCTH
44 [Ipumeps! rpadukoB, 3aaaHHbIX GopmynaMu. YTeHue rpadukoB peaabHbIX
' 3aBUCHUMOCTEH
4.5 [Tonstne pynkuuu. ['paduk pynxnuu. CoiictBa pyHKUINN
4.6 Jluneitnas Gpynkuus, ee rpaduk. I'paduk GyHkiuu y = |x|
4.7 I'padmyeckoe perieHre TMHEMHBIX YPAaBHEHUHN U CHCTEM JIMHEHHBIX YpPaBHEHUN
«r
8-# KJacc

IIpoBepsiembie TpedoBanus K pesyabraTam ocBoenuss OOII

Kon

NpOBePsIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus




Yucna ¥ BEIYMCIIEHUA

1.1

Hcnonp30BaTh Ha4aIbHbIE IIPEICTABICHUS O MHOKECTBE JCMCTBUTEIBHBIX
4KCcell AJIs CPAaBHEHMsI, OKPYIJIEHUS U BBIUMCIEHUH, N300paxarhb
JEUCTBUTEIIbHBIE YHCIIA TOYKAaMU HA KOOPJIMHATHOM IIPSIMOU

1.2

[TpumeHsTh MOHATHE apU(YMETHIECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP,
BBIIIOJIHATH Pe0Opa30BaHusl BBIPAXKEHNUH, COJIEpKAINX KBalpaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEHN

1.3

Hcnons30Bars 3anucy OOJIBIINX U MAJIBIX YUCEN C IIOMOIIIBIO ACCATUYHBIX
npobeit u crenenei yucia 10

Anrebpandeckue BbIpaXKeHHUs

2.1

[IpuMeHSITh MOHSTHE CTETICHH C LIEIBIM TIOKA3aTeJIEM, BBITIOJHATD
npeoOpa3oBaHus BEIPAKECHUM, COJCPIKAIUX CTETICHH C LIETTBIM TOKa3aTeieM

2.2

BEIMONHATE TOX/IECTBEHHBIE TPE0OPA30BAHUS PAMOHATBHBIX BBIPAKEHHH
Ha OCHOBE NPaBWJI JICHCTBUN HAJl MHOTOWICHAMH M alreOpandecKuMU
IpoOsiMU

2.3

PaCK.]'Ia)II)IBaTI) KBa)IpaTHI)Iﬁ TPEXYJICH HA MHOXKHTCIIN

2.4

[IpumensTs npeoOpa3zoBaHus BhIPAXKEHUN I PElIEHUs pa3IMYHbIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemath nuHeliHbIe, KBaIpaTHBIE YPaBHEHUSI U pallUOHATIbHbBIE YPaBHEHHUS,
CBOJSIILIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMS IIEpEMEHHBIMU

3.2

[IpoBoauTh IpOCTEMIINE UCCIECAOBAHUS YPABHEHUM M CUCTEM YpaBHEHUH, B
TOM YHCIIE C IPUMEHEHHEM rpadMuecKuX Mpe/cTaBieHui (YycTaHaBIHBATh,
UMEEeT JIM YpaBHEHHE U CUCTEMa YPaBHEHUHN PEUIeHUs], €CJIH UMEET, TO
CKOJIBKO, U IIpoYee)

3.3

[TepexonuTh OT coBecHO GOPMYIUPOBKH 337a4u K ee alredpandeckon
MOJIETIH C MIOMOIIBIO0 COCTABIICHUS] YPaBHEHUS WJIM CUCTEMbI ypaBHEHHIA,
UHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MMOJTYYECHHBIN
pe3yabTaT

3.4

HpI/IMeHHTL CBOMCTBA YHCIIOBBIX HCPABCHCTB AJI1 CpaBHCHUA, OLCHKU,
peumaTb JINHEHHBIE HCpPaBCHCTBA C O,I[HOI>'I nepeMeHHoﬁ Hn UX CUCTEMBI,
JaBaTb rpa(bnqecxyio HIUIIOCTpALUIO MHOKECTBA peH_IeHI/Iﬁ HCPABCHCTRBA,
CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[ToHMMAaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIC HOHSTHS U S3bIK (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAYCHHS), ONPE/ICIIATh 3HAYCHHE (DYHKIIUH 10
3HA4YEHHUIO apTyMEHTa, ONPeIeNIATh CBOWCTBA (PYHKIUH 110 €€ TpapuKy

4.2

Crpouts rpaduku sneMeHTapHbIX QyHKIMA Buaa: Y = K/X, Yy = x4, Yy = X3,y
= |x|, omuchIBaTh CBOMCTBA YMCIOBOH (DYHKIMH IO €€ rpaduKy




HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon IIpoBepsieMblii 3/1eMeHT cOAePKAHUSA
1 Yucna v BBIYKCICHUS
11 KBanparuslii kopeHb u3 uncia. [lonstue 06 nppalmoHaJIbHOM YHUCIIE.
JlecaTUUHBIE TPHOIKESHNS UPPAIIMOHATIBHBIX YHCET
CBoiicTBa apuMeTHIeCKHX KBapaTHBIX KOPHEH U X MPUMEHEHHUE K
1.2 peoOpa30BaHUIO YHCIOBBIX BRIPAKEHUH 1 BBIYHCICHUAM. J|eHCTBUTEIbHbIC
qrcia
1.3 Crernens C 1eNIBIM TIOKa3aTesieM U ee cBoricTBa. CTaHAapTHAs 3alUCh YUCIIa
2 AnreOpandecKue BBIPaKSHHS
2.1 KBanpaTHbIii TpexuiieH, pa3ioKeHne KBaApaTHOTO TPEXWIeHa Ha MHOKHUTEIN
2.2 Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO ajredpandeckoit 1poou
2.3 CrnoxeHue, BRBIUUTAHUE, YMHOXKEHHE, JIEJICHUE aNreOpandeckux apooei
24 PanmionansHbIE BRIpaKEHUS M UX TIPE0Opa3oBaHue
3 YpaBHEHUS 1 HEPaBEHCTBA
31 KBanpatHoe ypaBHeHHE, hopMyiia KOPHEH KBaIpaTHOTO ypaBHEHUs. Teopema
Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMXCA K TUHEUHBIM U KBaJAPATHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIC YPaBHEHUS
I'padmyeckas nHTEpIpeTalys ypaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX YpaBHEHUN ¢ ABYMs MepeMeHHbIMU. [IpuMepsl perieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a71a4 allreOpandecKuM CIIoCOO0M
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM MMepeMeHHON
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JluHeiiHbIe HEPAaBEHCTBA C OJJHOU MEPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM NEepEMEHHON
4 OyHKIIMH
41 [onsitue pynkuu. O6IacTb ONpeeIeHUs U MHOKECTBO 3HaUeHUN (QYHKITUH.
CrniocoOblI 3a1aHus PYHKIHIA
4.2 I'padpux Gpynkuu. Urenue cBoiicTB hyHKIMHU MO ee rpaduky
4.3 [Tpumeps! rpadgukoB HyHKIUH, OTpaXKaIOMUX PeaIbHbIE MPOLECCHI
44 OyHKIMH, ONMCHIBAIOIIUE MPSAMYIO U OOpaTHYIO MPOTNOPLUOHATIbHbIE

3aBUCHUMOCTH, UX Fpa(I)I/IKI/I




4.5 OyHKIMU Y = X2, Y = X3

4.6 Oynkua Y = VX, Y = [x]

4.7 I'paduueckoe pemieHre ypaBHEHUN U CUCTEM YpaBHEHHH

O-1 KkJ1ace

IIpoBepsiemble TpeGoBaHusl K pe3yjbTatam ocBoeHus QOII

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBIC PE3yJ/IbTAThl 0CBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMmbl OCHOBHOI'O 001mero 06pa3013amm

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHMBATh U yIIOPSAA0YHNBATh PALIMOHAIBHBIE U HPPAlMOHAIBHBIC YUCIIA

1.2

BoinonusaTe apudmernyueckue AeWCTBUS ¢ pallMOHATIBHBIMU YHCIaMH,
COYEeTast YCTHBIE M TMCbMEHHBIE IIPUEMBI, BBITIOJIHATH BBIUNCICHUS C
AppPALMOHAIBHBIMU YUCIIAMHU

1.3

HaxonuTh 3HaueHHs cTENEHEN C IEIbIMU MTOKA3aTeNsIMU U KOPHEH,
BBIYUCIISATH 3HAUCHUS YUCIIOBBIX BBIPAKCHHMA

1.4

OKpyTJsTh NEHCTBUTEIIBHBIC YUCIIA, BHITIOIHATH IPUKUIKY pPe3yIbTaTa
BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemats nuHeliHbIe U KBapaTHbIE YPaBHEHUS, YPaBHEHUS, CBOSALIUECS K
HUM, MPOCTEHIINE IPOOHO-pallIOHATIbHbIC YPAaBHEHUS

2.2

Pemate cuctembl IBYX JTUHEHHBIX YPaBHEHUH ¢ IBYMS IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHH, B KOTOPHIX OJTHO YPaBHEHHUE HE SBIISICTCS
JIMHEHHBIM

2.3

Pemarts TekcTOBBIC 332U anre6pa1/1quKI/IM CII0co00OM ¢ IIOMOIIBIO
COCTaBJICHUA YPABHCHUS UJIN CUCTEMEBI JIBYX ypaBHeHI/Iﬁ C IBYyMsI
IEPEMCHHBIMU

2.4

[IpoBoauTh mpocTeiilue ucciae0BaHus ypaBHEHUI U CUCTEM ypaBHEHHI, B
TOM YHCIIE C IPUMEHEHHUEM rpadHueCKUX MpeAcTaBIeH i (Hampumep,
yCTaHABIUBATh, UMEET JIM YPaBHEHUE WJIM CHCTEMa ypaBHEHUH pelieHus,
€CJT UMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHbIE HCPABCHCTBA, KBAAPATHBIC HCPABCHCTBA, I/I306pa)KaTB
pCHICHUC HCPABCHCTB HA YHCI0BOH HpHMOﬁ, 3aIUCbIBATh PCHICHUC C
IMOMOIIBIO CMMBOJIOB

2.6

Pemate cucTeMbl TUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAOMUEC KBAJIPATHOC HCPABCHCTBO, I/1306pa)KaTB peIICHUC CUCTEMBI
HCPAaBCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIlMMCbIBATh PCHICHUC C IOMOMIBIO
CHMMBOIJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a7a4

3 OyHKIUU
Pacnio3naBate (yHKIIMM H3y4EeHHBIX BHIOB. [[0Ka3pIBaTh CXeMaTHYECKH
31 pacroJio’KeHUe Ha KOOPAWHATHON IJIOCKOCTH rpauKoB GyHKIMM BUAA: Y =
' kx, y = kx+b, y = k/X, y = ax2+bx+c, B 3aBUCUMOCTH OT 3HAYCHHI
K03 pULIMEeHTOB, ONTUCHIBATh CBOMCTBA (DYHKIUIA
39 [Toka3bIBaTh CXeMaTUYECKH PACIIOJIOKEHNE HA KOOPIMHATHON IJIOCKOCTH
' rpadukoB GyHKIMH Buga y = v X, Y = |X| # onmuckIBaTh CBO#CTBA QYHKIHMIA
33 Crpouts u n300paxatb cXxeMaTudecku rpaduky KBaJpaTUUHbIX (YHKIIHIH,
' OTIHMCHIBATh CBOMCTBA KBaJAPATUUHbBIX (PYHKIMHI MO UX rpadukam
34 PacnioznaBath kBagpaTuuHy0 QyHKIHIO 11O (hopMyiie, IPUBOIUTH PUMEPDI
' KBa/IpaTUUHBIX (YHKIUH U3 PeaTbHOM XKU3HU, GU3NKU, TEOMETPUH
4 Apudmernueckas U reOMEeTpHUUecKas porpeccun
41 PacrioznaBath apuMeTHUECKYI0O U T€OMETPUUECKYIO TPOTPECCUU TTPU
' pa3HBIX crioco0ax 3agaHus
BbINONHATE BEIYMCTIEHUSI C UCIIOJIb30BaHUEM (OPMYIT N-T0 ujIeHa
4.2 apu(mMeTHyecKoil 1 reOMETPUUECKON POTPECCHil, CyMMBI MEPBBIX N
YJICHOB
43 N3006pakaTh 4ieHbI IOCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPANHATHOM
' IIJIOCKOCTH
Pematsp 3ama4u, CBA3aHHBIE C YMCIOBBIMHU MOCIEA0BATEIBHOCTMH, B TOM
4.4 YHCIIe 3a71a41 M3 PeabHOM )KU3HH (C MCIOIBb30BaHHEM KaJIbKYJISTOPA,

1T (POBBIX TEXHOJIOTHIA)

IIpoBepsieMmble 3JIeMEHTBI COEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
1 Yucna U BEIYMCIECHUS
11 PanvonanbHbIe YKClIa, HPPALMOHAIBHBIC YHCIIa, KOHEYHBIC U OCCKOHCYHBIC
) JECATUYHBIC IpOoOH
MHOK€eCTBO IeHCTBUTEIBHBIX YHCEN, AEHCTBUTENLHBIE YHCIa KaK OECKOHEYHBIE
1o |AecATHYHBIC npo6u. B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHUCTBUTENBHBIX YMCET U KOOPAUHATHOU npsMoid. CpaBHEHHE AEUCTBUTEIBHBIX
YHCENI
1.3 | Apudmernueckue AEHCTBUS C IEHCTBUTEILHBIMU YHNCIAMHU
W3mepenust, npubnmkeHus, oleHKU. PazMepsl 00EKTOB OKPYKAIOIIEro MUpa,
14 |/MTENBHOCTD IPOLECCOB B OKPYIKAIOLIEM MHPE. [TpubnmxeHHoe 3HaUeHHE
' BEITUYHMHBI, TOYHOCTH NpuOmmkeHus. OxpyriaeHue uncen. [Ipukuaka u omeHka
pe3ynbTaTOB BHIYMCIICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA




2.1

YpaBHEHHUs C OJHOM IEPEMEHHON

2.2 | JluneitHoe ypaBHeHUE. PenieHne ypaBHEHHA, CBOSIINUXCS K JIMHEHHBIM

2.3 | KBagparHoe ypaBHeHue. Perienne ypaBHEeHU, CBOISAIIMXCS K KBAIPATHBIM

24 BI/IKBaI[pUaTHOG ypaBHeHue. [Ipumeps! pelenns ypaBHEHUN TPEThEN U YETBEPTOU
CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIU

2.5 | Pemenue npoOHO-paniMOHAIBHBIX YPaBHEHUN

2.6 | CucreMbl ypaBHEHHHA

2.7 | YpaBHEeHHE C IBYMS ITEPEMEHHBIMHU H €ro Tpaduk

2.8 | Pemenue cuctem QBYX JHHEWHBIX YpaBHEHUH C JBYMS IIEPEMEHHBIMH

29 Pemenue cucteM nByX ypaBHEHHUI, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe - BTOPOil
CTETeHU

2.10 |I'padudeckas HHTEpIPETAIIUS CUCTEMBI YPABHEHHUH C IBYMsI TIEpEMEHHBIMH

2.11 |PemeHue TEKCTOBBIX 33a9 alreOpandecKuM CrocoooM

2.12 | YwucnoBble HEPABEHCTBA M UX CBOWCTBA

2.13 | PemieHuie TUHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM

2.14 | Pemenue cucteM JTMHEHHBIX HEPABEHCTB C OJHOU MTEPEMEHHOM

2.15 |KBanpaTHbie HEpaBEeHCTBA

216 I'padmueckas nuHTEpIpeTallis HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
MIEPEMEHHBIMU

3 DOyHKIIUA

31 KBanparuunas ¢ynkius, ee rpaguk u csoiictsa. [lapabosna, KoopaAWHATHI BEPIIMHbI
napaboJibl, 0Ch CUMMETPUU NTapabOJIbI

3.2 |I'paduxu pyukumii y = KX, y = kX+b u ux cBoiicta

3.3 |I'paduku byukmmii Y = K/X, y = X® 1 ux cBOICTBa

3.4 |I'paduku pynkuu y = VX, y = |x| 1 ux cBoiicta

4 Uucnosble OCIEI0BATEIBHOCTH

41 Omnpenenenre U cnocoObl 3aJJaHKs YUCIOBBIX MOCIEI0BaTeIbHOCTEN. 3aaanue
MOCJIEIOBATEILHOCTU PEKYPPEHTHOM Gopmynoit u hopMyinoii N-To uieHa

492 Apudmernueckas nporpeccus. PopMyisl N-ro ujaeHa apupMeTHIecKOn
MPOTrPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccust. opmynsl N-TO YieHa FT€OMETPUUYECKON MPOTPECCHH,
CYMMBI NIEPBBIX N YIEHOB

44 N3o00pakeHue 4ieHOB apuPpMETHUECKON U T€OMETPHUUECKON MPOrpeccuil TOUKaMu
Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIUAJIBHBIA POCT

4.5 | CnoxHble MPOIEHTHI




IIpoBepsiembie HA OI'D 1o MaTeMaTuKe
TpedoOBaHusA K pe3yabTaram ocBoeHusa OOII

000

Jis nposenenust OI'D mo MaremMaTHKE HCHOJIB3YETCs epeueHb (Koaudukarop)
IpoBepsieMbIX TpeboBanuii k pezynapraTtam ocBoeHnuss OOIT OOO u nepedeHp 31EMEHTOB

COJICPIKAHHSI.

Iepeuens (koaupukaTop) NpoBepsieMbIX TPedOBaHUIi K pe3yabTaTam ocBoenuss OOIT

000

Kon
NpoBepPsieMoOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaAHNS K TPEAMETHBIM pe3yJbTaTaM O0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHnue onepupoBaTh NOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO, OIlEpaIiu
HaJl MHOXXECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIepeBo, UK, IPUMEHSTh UX MPU PEUICHUH 3a/1a4; YMEHHUE HCII0Ib30BaTh
rpaduyeckoe npeacTaBlIeHue MHOKECTB JJIsl OTIMCAHUS PeaTbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PELICHUU 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB

YMeHnue onepupoBaTh NOHATUSMU: ONpEieNIeHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE PACTIO3HABATh HCTUHHBIE U JIOKHbBIE
BBICKa3bIBAHUS, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPDI, CTPOUTD
BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHAMU. HaTypaabHOE YHUCIIO, TIPOCTOC U
COCTaBHOE YHCJIIO, IETUMOCTh HATypaIbHBIX YHCEII, IPU3HAKU JEITUMOCTH,
11€J10€ YKCII0, MOY/Ib YKCIIa, 0OBIKHOBEHHAS APOOh U JACCATHYHAS APOOb,
CTaHJAPTHBIN BHUJI YUCIIA, PAIMOHAIBHOE YUCIIO0, HPPALIMOHATILHOE YHCIIO,
apuMETUUECKUIA KBaJIpaTHBIM KOPEHb; YMEHHUE BBITIOJIHATh JCHCTBUS C
YHCIIaMH{, CPABHUBATh U YIOPSIOUUBATH YUCIIA, IPEACTABIIATh YKCIa Ha
KOOPJMHATHOM MPAMOI, OKPYIJIATh YUCIIA; YMEHUE JeNIaTh TPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUN

YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LIEJIbIM MTOKa3aTeNeM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUJIEH, anredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOU cTerneHu 0oblie
€IMHUILIBI, YMEHUE BBITIOJHATH pacueTsl o ¢popMmyiiam, IpeodpazoBaHUsI
HEJNBIX, JPOOHO-PALMOHATBHBIX BBIPAXXEHUHN U BHIPAXKEHHUI C KOPHIMH,
pa3noKeHNUEe MHOTOWJIEHA Ha MHOYKUTEIH, B TOM YHCJIE C UCIIOJIb30BAHUEM
(hopMyI pa3HOCTH KBaApaTOB U KBaJipaTa CyMMbI U Pa3HOCTH

YMmenue OIICpUPOBATH NOHATUIMM. YUCIIOBOC PAaBEHCTBO, YPABHCHUEC C
OJIHOH HepeMeHHOﬁ, YUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C HepeMeHHOﬁ;
YMCHHC pCUIATh JIMHEWHBIE U KBaJApaTHBIC YPABHCHUA, IIp06H0-
pallMOHAJIbHBIC YPABHCHUS C OJIHOH HCpCMCHHOﬁ, CUCTCMBI JIBYX JIMHENHBIX
ypaBHeHHﬁ, JIMHEWHBIE HCPABCHCTBA U UX CUCTCMBbI, KBA/IpaTHBIC U I[p06H0-




paLrOHaIbHbIE HEPABEHCTBA C OJJTHOM NIEPEMEHHOM, B TOM YHUCIIE IPU
peuieHuu 3a1a4 U3 Ipyrux NpeaMeToB U IPAKTUYECKUX 3a1a4; YMECHHE
HCIIOJIb30BaTh KOOPAUHATHYIO NPAMYIO U KOOPIUHATHYIO IJIOCKOCTD IS
U300pakeHMsI peLIeHUH ypaBHEHUMN, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: QYHKIMS, rpaduK QyHKIUH, HYJIN
(yHKIWHT, TPOMEXYTKH 3HAKOTIOCTOSHCTBA, IPOMEXYTKH BO3PACTaHHUS,
yObIBaHMs, HauOoJIblIIeE U HAUMEHbIIIEE 3HAUCHUS PYHKIIUU; YMEHHE
OIEpUPOBATH NOHIATUSIMHU: NIPsIMasi IPONOPLUUOHATIBHOCTD, JIMHEHHAs
GbyHKuuMs, KBaapaTuuHas QyHKIHs, 0OpaTHAs IPOIOPLUUOHATBHOCTS,
napalouia, runepoosa; yMeHue cTpouTh rpaduku GpyHKIUH, NUCHIOIb30BaTh
rpaduKu 171 ONpeeeH s CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIs
pelIeHns 3a1a4 U3 ApYruX y4eOHbIX MPEAMETOB U peaibHOU KU3HU,;
YMEHHE BbIpakaTh (POpMyJaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU

YMeHme OIICpUPOBATH TMOHATHUAMU. MTOCIICA0BATCIBHOCTD, apI/I(l)MeTI/ILIeCKaH
Y TeOMEeTpUYECKasi IPOrPeCCUH; yMEHUE UCTI0Ib30BaTh CBOMCTBA
MocCJIeI0BaTeNbHOCTEN, (POPMYJIIBI CYMMBI U OOLIETO YieHa MPH pelIeHUN
3a/1a4, B TOM 4MCJIIe 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB U PEaIbHOM
KHU3HHU

YMeHue pemiath 3aa4u pa3HbIX THITOB (B TOM YHCIIE Ha MPOIEHTHI, 0T U
Y4acTH, ABWKEHHUE, paboTy, IIeHy TOBAPOB U CTOMMOCTD MOKYTIOK U YCIIYT,
HaJIOTH, 33/1a4M U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEUHBIMU
(buHaHCAMU); YMEHHE COCTABIISATh BBIPAXKCHUS, yPaBHEHHsI, HCPABCHCTBA U
CUCTEMBI 10 YCIIOBHIO 33]1a4H, UCCIIEI0OBATh MTOJYYEHHOE PELICHUE U
OIICHUBATh MPABIOINOJA00HOCTh TIOJYYEHHBIX PE3YIbTATOB

YMeHue ornepupoBaTh NOHATHAMHE: (UTYpa, TOUKA, OTPE30K, MPsIMas, JIyd,
JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOJILHUKH, MPSMOYTOJIbHBINA TPEYrOJbHHUK, MEIMaHa,
OMCCEeKTpHUCa U BBICOTA TPEYTOJIBHUKA, YETHIPEXYT OJIbHUK,
napajiesiorpaMM, pomM0O, PSIMOYTOJIHUK, KBaJIpaT, TPANCIHUsl; OKPYKHOCTb,
KpYT, KacaTeJabHasi; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (DUTYpaMH; YMEHHE
pelaTh 3a/1a4M, B TOM YUCIIC U3 TIOBCEHEBHOW KHM3HH, HA HAXOXK/ICHHE
T€OMETPUIECKUX BEJIMYUH C TPUMEHEHUEM M3yYCHHBIX CBOWCTB QUTYp U
(hakToB

10

YMeHue oneprupoBaTh NOHATUSMU: PABEHCTBO (DUTYp, PABEHCTBO
TPEYTrOJIbHUKOB; MapaUIeTbHOCTh U NEPIECHIUKYISIPHOCTh IPSIMBIX, YTOJI
MEX 1y MPSMBIMH, IEPICHANUKYISP, HAKJIOHHAs, TPOEKLUs, o1o0ue Guryp,
01I00HBIE TPEYTOJIbHUKU, CAMMETPHUSI OTHOCUTENILHO TOUYKH U MPSMOI;
yYMEHHE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHUIO U moaooue (uryp,
napajyieIbHOCTh ¥ NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYXKAIOLIEM MHPE

11

YMmenue OIICpUPOBATh NOHATUAMU. NJIMHA, PACCTOSHHUE, YO (BCJ'II/I"II/IHa
yria, CHHYC U KOCUHYC yTJIa TpeyTOJ'ILHI/IKa), mJIomaab, YMEHHUE OLICHUBAThH
pa3MEpPLI NPCIAMETOB U 00BCKTOB B OKpYyKaromeM MUPE, YMECHUEC IPUMECHATD
(I)OpMy.]'ILI INepruMETpa U Ijaomaad MHOTOYI'OJIbBHUKOB, JJIIMHBI OKPYKHOCTHU U
TIJIoIaau Kpyra, o0beMa NPpsAMOYT'OJIBHOTO NapalJICJICTIMIICAA, YMCHUE
NPUMCHATH IIPU3HAKU PABCHCTBA TPCYTI'OJIBHUKOB, TCOPEMY O CYMMC YTIJIOB
TPECYroJIbHUKA, TCOPEMY HI/I(I)aropa, TPUTOHOMCETPUYCCKUC COOTHOIICHU




JUISl BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIIAACH

12

YMmenue nzo0paxarh I0CKUe GUTypsl U KX KOMOMHALINH,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY HJI CUMBOJIBHOMY
OIHUCAHUIO
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YMeHnue onepupoBaTh NOHATUSAMU: MIPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT;
KOOpJMHAThI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA
YHCJIO, CKAJILIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE UCIIOJIb30BaTh
BEKTOPBI U KOOPJMHATHI /7S PECTABIEHUS JaHHBIX U PELleHus 3ajay, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MIPEIMETOB U pPeaIbHON KU3HU

14

YMeHnue onepupoBaTh NOHATUSMU: CTOJOMKOBBIE M KPYTOBBIE AUArPAMMBI,
TabNIuUIB], cpeiHee apupmMeTHuIecKoe, Merana, HauboJblllee 1 HauMEHbIIee
3HAUEHUs, pa3Max YHUCIOBOrO HabOpa; yMEHHE U3BJIEKATh,
HMHTEPIPETUPOBATH U MpeoOpa3oBbIBATh HH(OPMALINIO, TPEICTABICHHYIO B
TabIuIaX U Ha AMarpaMMmax, OTPaKarol[yl0 CBOMCTBA U XapaKTePUCTUKU
peaJIbHBIX MPOLIECCOB U SIBJICHUIN; YMEHUE PAclO3HaBaTh U3MEHUYUBBIE
BEJIMYMHBI B OKPY)KaIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CITy4aWHBIN OMBIT (CITy4aliHbINA
IKCIIEPUMEHT), AJIEMEHTapHOE COObITHE (3JIEMEHTAPHBIN UCXO/)
CJIy4aifHOTO OMBITA, CIIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHSI; YMEHUE
HaXOJIUTh BEPOSITHOCTU CIIy4alHbIX COOBITUI B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU COOBITUSIMH; YMEHUE peIlaTh 3a1a4uu
METOJIOM OPraHU30BaHHOTO Nepedopa U ¢ UCIOJIb30BaHUEM IIPAaBUIIA
YMHOKEHUSI; YMEHHE OLICHUBATh BEPOSTHOCTHU PEAIbHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb IPAKTUYECKHA JOCTOBEPHBIX U MAJIOBEPOATHBIX
COOBITUH B OKPY’KAIOLIEM MUPE U B )KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO € 3aKOHOM OOJIBIINX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BRIOUpaTh MOAXOASIINA U3yYEHHBIN METOT /IS pelIeHUs 3a/1a4H,
MPUBOAUTH PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
JKW3HH, pacliO3HaBaTh MPOSBIICHUE 3aKOHOB MaTEMaTHKH B UCKYCCTBE,
OTIHCHIBAThH OT/CJIbHBIE BBIIAIONINECS PE3yNIbTaThl, IOJy4EHHBIE B X0OJ1€
pa3BUTHA MAaTEMATHKHU KaK HAyKH, IPUBOAUTH IIPUMEPHI MATEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOI UCTOPUU

Ilepeuyens JIeMEHTOB coep:KaHusi, poBepsieMbIx Ha OI'D Mo MaTeMaTHKe

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucaa 1 BEIYUCICHUS

1.1 HaTypaJ'ILHLIe M [CJIbIC YHrClia. HpI/ISHaKI/I JACITUMOCTH LCIIBIX YHUCECII

1.2 OOBIKHOBEHHBIE U JACCATUYHBIC I[pO6I/I, IMPOLICHTHI, OCCKOHCYHBIC NEepuoaANYCCKUC

npoou

1.3 PanmoHanbHBIC YKCIA. ApH(bMeTquCKHe onecpanuu ¢ palluOHAJIbHBIMHA YU CIIAMU




JleiicTBuTenbHbIe yncia. ApudMeTHIeCKHe ONepalyy ¢ JeHCTBUTEIbHBIMH

14
YHCIaMH
15 [Tpubnmxennsle BBIMHCIICHUS, IPABHIIA OKPYIVICHHS, IPUKH/IKA H OLICHKA
pe3yibpTaTa BEIYUCICHHHA
2 AnreOpandecKue BBIPAKCHHS
2.1 | bykBeHHBIC BBIpaOXKCHUS (BBIPOKCHHUS C IEPEMECHHBIMH)
29 Crenenb ¢ 1ienbiM nokaszaresneM. CTeneHb ¢ palMoHaIbHBIM ToKa3areneM. CBoicTBa
CTETICHU
2.3 | MHorowIeHBI
2.4 | AnreOpanydeckas 1poOb
25 Apudmernueckuit KOPCHB HaTypajabHOU crenenu. [leiicTBus ¢ apudmMeTnueckuMu
KOPHSIMH HaTypaJIbHOM CTENeHN
3 YpaBHEHUS 1 HEPaBEHCTBA
3.1 | Lensie u 1poOHO-paIiOHANTEHBIE YpaBHEHUSI. CUCTEMBI U COBOKYITHOCTH YpaBHEHHIA
30 Lenbie n apoOHO-panMoHaNbHEIE HepaBeHCTBA. CHCTEMBI B COBOKYITHOCTH
HEPaBEHCTB
3.3 | Pemrenne TeKCTOBBIX 3a1a4
4 UucnoBsle MOCIEA0BATEILHOCTH
4.1 |IlociemoBareabHOCTH, CIIOCOOBI 3aMaHus [I0CIEN0BATEIbHOCTEN
4.2 | ApubmMernueckas U TeoMeTpruUecKas nmporpeccuu. @opmyia c0KHBIX TPOLIEHTOB
5 OyHKIIUA
OyHkus, crocoosl 3ananus yaknuu. ['padux dpynkiun. O61acTh onpeaeieHus u
51 |MHOXECTBO 3HaueHud ¢pynkunu. Hymu ¢pynkuuu. [IpomMexxyTku 3HaKOMOCTOSIHCTBA.
[IpomexyTkr MOHOTOHHOCTU (DYHKIIMH. MaKCUMYMbl U MUHUMYMBI ()YHKITHH.
Haubonpiiee u HaumeHblllee 3Ha4YeHUE PYHKIUU HA TIPOMEKYTKE
6 KoopaunaTs! Ha IpsMO¥ U MJIOCKOCTH
6.1 |KoopaunatHas npsmas
6.2 | /exapToBbl KOOPAMHATHI HA MJIOCKOCTH
7 I'eomeTpust
7.1 |T'eomerpuueckue GUrypsl v ux cBoicTea
7.2 | TpeyroabHUK
7.3 | MHOTOYrOJbHUKH
7.4 | OKpYyXKHOCTb U KpYT
7.5 | H3mepeHue reoMeTpu4YECKUX BETHUNH
7.6 | BekTopsl Ha MJIOCKOCTU




BeposTHOCTh 1 cTaTuCTHKA

8.1 |OmnmucarenpHas CTaTUCTHUKA
8.2 | BeposiTHOCTB

8.3 | KomOunaropuka

8.4 | MHoxecTBa

8.5 |I'padsr




