[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
OCHOBHOTO 00111eT0 00pa30BaHusl, yTBEPKICHHOU
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

PaGouas nporpamma mno ajaredpe asi 7-9-X KJiaccoB

IHosicHuTeaAbHAA 3aIIMCKA

Paboyas mporpamma ydebHOTO Kypca «Anredpay Ha ypOBEHb OCHOBHOTO OOIIIETO
oOpazoBanus it oOyyaromuxcs 7—9-x kmaccoB MKOVY «Cpennsist mkoa Ned» paspaborana
B COOTBETCTBHU C TpC6OBaHI/I$IMI/I:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;

e mpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yTBep)aeHUn
(benepasbHOrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAaPTa OCHOBHOTO
o01rero o6pa3oBaHUY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUM (enepaTbHON
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs,

e mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeruu [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIBHBIM MMPOTPAMMaM — 00Pa30BaTEIHHBIM MPOTPAMMaM
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero oOpa3oBaHUs Y,

o C(II 2.4.3648-20 «CanuTapHO-3IHAEMHOJIOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIIMTaHUS U 00yYCHUsI, OTJIBIXA U O3IOPOBIICHHSI ETEH U MOJIOICHKI,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUTO
Oe3omacHoCTH U (WiK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPEeIbl OOUTAHUSY,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIIEIIMU PA3BUTUS MATEMATHUECKOTO 00pa30BaHusl, YTBEPKICHHON
pacniopspkeHueM [IpaButenscTBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IIaHa OCHOBHOT'O OOIIEro 00pa3oBaHusl, yTBEPHKJICHHOTO IMPHUKA30M
MKOY «Cpennsis mikona Ned» ot 01.09.2023 Ne 174 - Ol «O06 yTBepxaeHun
OCHOBHOM 00pa30oBaTeIbHOMN MPOTrpaMMbl OCHOBHOTO OOIIIEro 00pa30oBaHHUsI»;

e (enepanbHOit paboueii mporpammsel yaeOHOTO Kypca «Anredpay, KOTOPbI BXOJUT
B cOCTaB y4eOHOro nmpeamera «MaTeMaTHKay.

Pabouyas mporpamma OpueHTHPOBaHA Ha IieJIEBble IPUOPUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboyeil mporpaMMe BOCIUTaHMS U B pabodell mporpaMMe BOCIUTAHUS
MKOY «Cpennss mkona Ned». Anrebpa sSBiIsIeTCss OJHUM U3 OTIOPHBIX KypCOB OCHOBHOTO
oOriero o0Opa3oBaHus: OHA 00ECIIEUNBACT U3YUYEHHUE IPYTUX TUCUUIUIMH KaK €CTECTBEHHO-
HAy4YHOT'0, TaK U TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl ITPOA0JIKEHHUS
0o0pa3oBaHuUs U B IOBCEAHEBHOM Ku3HU. Pa3BuTHE Yy 00yJaronmxcsi HayqHbIX
NPEJCTABICHUN O MIPOUCXOKCHNUHU U CYLTHOCTH alredpanyeckux abcTpakiui, crnocode
OTpa’KeHHsI MaTeMaTUYECKON HayKO! SIBJICHUN U MTPOLIECCOB B MIPUPOJIE U 0OLIECTBE, POJIU
MaTeMaTH4YeCKOTO MOJEIHPOBAHUS B HAYYHOM MO3HAHUHU M B IIPAKTHKE CIIOCOOCTBYET



(hOpMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX JIJIs
aJlanTanyu B coppeMeHHoM mudpoBom obmiecTBe. M3ydenne anreOpel obecneunBaet
pa3BUTHE yMEHUs HaOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTHU MBIIUJICHUA, CIIOCOOHOCTH APryMmCHTUPOBAHHO 000CHOBBIBATH CBOU IICfICTBHSI u
BBIBOJIBI, JOPMYITHPOBATh yTBEpKaeHUS. OCBOCHHE Kypca aJireOphl 00eCIIeYnBaCT Pa3BUTHE
JIOTUYCCKOI'O MBIIIJICHUA 06yqa}0m1/1xcsl: OHH UCIIOJIB3YIOT ACAYKTUBHLIC U HHAYKTHBHBLIC
paccyxaenus, 0000IIeHne 1 KOHKPETU3aIuIo, abcTparnpoBanue u anajgoruro. O0ydeHue
anreOpe mpernosaraeT 3HaYMTeIbHBIH 00BEM CaMOCTOSTEIHHON JIESTETLHOCTH
o0ydJaromuxcs, IOITOMY CaMOCTOSTEIBHOE PEIICHHE 3aa4 SBISIETCS pean3aluei
JeSITEIbHOCTHOTO MTPUHLINUIIA OOyYEeHUS.

B crpykType nporpammsl yueOHOTO Kypca « Anredpay st OCHOBHOTO 00Iero oopa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEITHbHO-METOINYECKIE JIMHUU: «UHCITa U BBIYUCICHUS,
«Anredpanyeckue BhIpAKEHUN», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuny». Kaxnas u3
ATHX COJEPKATEIIbHO-METOJMUECKUX JIMHUH pa3BUBACTCS HA MPOTHKEHUN TPEX JIET U3yUCHHUS
Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B X0/1e n3ydeHns yaeOHOTO Kypca
00yJaromuMCcs IPUXOAUTCS JIOTHIECKH PaCCYKIIaTh, UCIOIB30BATh TEOPETUKO-
MHO>XECTBEHHBIH SI3BIK. B CBsI3U ¢ 3THM B IporpamMmy yaeOHOTO Kypca «Asredpar
BKITIOYCHBI HEKOTOPBIE OCHOBHI JIOTHKH, TTPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3feiiax
MaTeMaTHYeCKOTO 00pa30BaHUsI M CIIOCOOCTBYIONIHME OBJIAJICHUIO 00yJaIOIUMHUCS OCHOB
YHHBEPCAITFHOTO MAaTEeMaTHIECKOTO si3bika. CollepKaTeIbHON B CTPYKTYPHOH 0COOCHHOCTHIO
yueOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanne TUHUN «HUCTIa U BBIYUCICHUSD CIYKUT OCHOBOM I TAJIbHEHIIIETO U3YYEeHUS
MaTEeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YJAIOIITUXCSI JIOTHIECKOTO MBIIILIICHUS,
(hOpMUPOBAHHIO YMEHHS TI0JIB30BATHCS aJITOPUTMAMHU, a TAaK)KE TPHUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX VISl TOBCEAHEBHOM KM3HU. Pa3BUTHE TOHATHS O
YHUCJIe Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs CBS3aHO C PAIIMOHAIBHBIMU U
HMPpAMOHAILHBIMU YUCJIaMH, (JOPMHUPOBAHUEM IIPEICTABJIICHUH O JIEHCTBUTEILHOM YHCIIC.
3aBepIeHue OCBOCHHSI YU CIIOBOM JIMHUHM OTHECEHO K CpeIHeMY 001eMy oOpa30BaHHMIO.

Copepxanue IByX alnreOpandeckux JUHUN — «AJreOpandecKkue BhIpaXeHUs» U «YpaBHEHUS
Y HEPABEHCTBA» — CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIMXCS MAaTEMaTUYECKOTO
anmnapara, He00X0AUMOTO JJIsl PEellIeHuUs 3a7]a4 MaTeMaTUKH, CMEKHBIX IIPEIMETOB U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIN
MaTepuai IpyrupyeTcss BOKPYT pallMOHAIBHBIX BhIpaXKEHHUM. Anredpa JeMOHCTPUPYET
3HaYEHUE MATEeMAaTHUKH KaK S3bIKa I IOCTPOCHUS MaTEMaTHUYECKUX MOJIENIeH, OTIUCaHuUs
MIPOLIECCOB U SIBJICHUHN peanbHOoro Mupa. B 3amaun oOyuyenus anredpe BXOIAT TaKxKe
JanbHelIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS], HEOOXOIUMOT0, B YACTHOCTH, IS
OCBOEHHS Kypca HH(OPMATUKH, U OBIIAZICHHE HaBbIKAMU JeTYKTUBHBIX PACCyKICHHI.
IIpeobpazoBaHne CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue QpyHKIHOHATBHO-TpapHUECKON JMHUM HalleJIeHO Ha MOJydYeHHue
oOyyaromuMucs 3HaHUI 0 (QYHKLHUAX KaK BaKHEHIIEH MaTeMaTUYecKOl MOJeNH s
ONMCAHMS U UCCIIEIOBaHUS Pa3HOOOPA3HbIX MPOILIECCOB U SABJICHUHN B IPUPOJIE U OOIIECTBE.
N3yuenne matepuaa cCiocoOCTBYET Pa3BUTHIO Y 00YUAIONIUXCsl YMEHUS HCII0JIb30BaTh
pa3IMyYHbIE BBIPA3UTENBHBIE CPEACTBA SA3bIKa MATEMAaTUKU — CJIOBECHBIE, CHUMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJIaJA B ((OpMUpPOBAHHUE MPEACTABICHUH O POJIM MAaTEMaTHKH B
Pa3BUTHH LUBUIM3ALUHU U KYJIBTYPHI.



Cornacno yueObHOMY TUI1aHy, B 7—9-X Kiaccax uzydaeTcs yueOHbIH Kype «Anredpay,
KOTOPBII BKJIIOYAET CIIEIYIOIINE OCHOBHBIE pa3ienbl coaepkanus: «Uucia u BBIYUCIECHUAY,
«AnrebpanyecKue BHIPAKEHHS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKLIUN.

Ha usyuenune yueOHOTO Kypca «Anredpa» otBoautcst 306 yacos: B 7-m kiacce — 102 yaca (3
yaca B Henelo), B 8-m kiacce — 102 yaca (3 gyaca B Heaenio), B 9-m kiacce — 102 gaca (3
qaca B HEJICIIO).

I[JI?I peanmaul/m HpOFpaMMI)I I/ICHOJII)3YIOTC$I y‘~IG6HI/IKI/I, I[OHYIHGHHI)IC K UCITOJIB30BAHUIO
IIpY peanu3alii UMEIOIUX rOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHbBIX IPOTrPaMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alysIMH,
OCYIIECTBIISIONTUMHI 00pa30BaTEIBHYIO JISATSIBHOCTh, IPUKa30M MUHITPOCBEIICHUS OT
21.09.2022 Ne 858:

Aurebpa, 7 kinace / Makapsrues FO.H., Mungrok H.T'., Hemmikos K.W. u p.; mox pex.
Tensikockoro C.A. AxkunonepHoe oomiectBo «M3marensctBo "TIpocBenienne’»;
Aurebpa, 8 kimace / Makapsrues FO.H., Mungrok H.T'., Hemkos K.W. u ap.; mox pex.
TensikoBckoro C.A. AxkumnonepHoe oomiectBo «M3marensctBo "TIpocBenienne’»;
Aurebpa, 9 kinace / Makapsrues FO.H., Mungrox H.T'., Hemkos K.W. u ap.; mox pex.
TensikoBckoro C.A. AO «M3natenbctBo "[Ipocsenienue’»;

o <,..>

DJIEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JTOMYIIEHHBIC K UCITOIH30BAHHIO TIPU PEATU3aIINN
MMEIOIIUX FOCYIaPCTBECHHYIO aKKPEIUTAITUIO0 00pa30oBaTEeNIbHBIX MTPOrPaMM HAYaJILHOTO
00111eT0, OCHOBHOTO O0IIEro, CPEAHETo 00IIero 00pa3oBaHus MPUKA30M MHUHIIPOCBEICHHUS
ot 04.10.2023 Ne 738:

Anrebpa, 7 kiace. DI'AOY IO «Axkagemust Munnpocsenienus Poccuny,
Anrebpa, 8 kirace. ®I'AOY IO «Akagemuss Munnpocsenienus Poccuny,
Anrebpa, 9 kirace. ®I'AOY IO «Akagemuss Munnpocsenienus Poccuny,
o <, >

Coaep:kaHue y4eOHOro npeaMera

/-¥ KJacce
Yucia 1 BbIYUCTIEHUSA

JlpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEX0]] OT OJJHOM (GOPMBI 3anMCU APoOe K Ipyroi.
IToHsATHE paMOHATIBHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAOUYNBAHNE PALIMOHAIBHBIX
qucen. ApudmeTrueckue IeHCcTBUS ¢ pallMOHAIBHBIMU YnciIaMu. Pemenne 3agay u3
peanbHON MPaKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM [OKa3aTeIeM: ONpeeeHne, peodpa3oBaHue BEIPAXKEHUH Ha
OCHOBE OTIpe/IeICHHUs, 3aIHCh 00IBIINX ynceln. [Ipo1eHTsl, 3anich MPOLEHTOB B BUJIE IpoOU
U 1poOH B BUJIE MPOLIEHTOB. Tpr 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 3HAYEHUS
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 TIpUBECHUS 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 YCIOBUIO 3a/aud. PeneHne 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 YpaBHEHUM.

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 rpadukos, 3ajaHHbIX popmynaMu. UteHue rpaguxon
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

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



WX MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM.
JlelicTBUTEIbHBIE YHCIIA.

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

KBanpaTHblil TpexusieH, pa3ioKeHUe KBaJpaTHOTO TPEXWIEHa HA MHOKUTEIIH.
AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpanydeckoit 1poou. CroxeHue,
BBIYHTAHUE, YMHOXKEHHUE, JICIICHHE allreOpandeckux Apooeit. ParmoHnanbHbie BRIpKECHUS U
ux rnpeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpatHoe ypaBHeHue, popmyna KOpHEN KBaJpaTHOToO ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHUH, CBOIAIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [Ipocreiimme apoOHo-
palnMoHaIbHbIC YpaBHEHUS.

I'paduaeckas uaTEpIpETALNS YPAaBHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH € IBYMS NIEpeMEHHBIMU. [[puMepsI peleHns: CUCTEM HENMHENHBIX YPAaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3374 areOpanyecKuM 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 ONPEACICHUS K MHOXKECTBO 3HaYeHUH PyHKIMH. CriocoObI
3aaHusl QyHKITUH.

I'paduk pynkiuu. Yrenue cBoiictB pyHkiuu no ee rpaduky. [Ipumeps! rpadukoB QyHKIHIHA,
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 MPSMO.



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 pereHnsl ypaBHEHUN TPEThEN U YETBEPTOM 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. Perienne 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 BEPIIUHbI
napaboJibl, OCh 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 apuMETHIECKON U
TrE€OMETPUYECKON IIPOTPECCHM, CyMMBI IIEPBBIX N-X YICHOB.

N300pakeHune 4IeHOB apuPMETHUECKON U T€OMETPUIECKON MPOrPeccuii TOUKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JINHEWHBIN U 3KCIOHEHIIMANBHBIN 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 rpakIaHWHA M peaTu3aiiy ero Mpas,
Mpe/ICTaBJICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYP, ABJICHUH, POLIEAYP rPaXKIaHCKOTO 00I1IecTBa (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 UHIUBUAYATLHON TPAaeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB 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, YMCEHUEM 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 3HAYUMOCTHU I pa3BUTUA HUBUIIN3AllUH, OBJIAICHUCM



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

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

¢ TOTOBHOCTBHIO IPUMEHATh MATEMAaTUYECKNE 3HAHUS B MHTEPECAX CBOETO 30POBB,
BEJICHHsI 3I0pPOBOTO 00pa3a >ku3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEKUM 3aHATHI M OTIbIXA, PETYJIsIpHAs (pU3HYECKas aKTHBHOCTB),
c(OPMHUPOBAHHOCTHIO HAaBBIKA Pe(IIEKCHH, TPU3HAHUEM CBOETO IpaBa 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)KAoIllel cpeJibl, 0CO3HAaHHEM II00aIbHOTO
XapakTepa 3KOJOTHYEeCKHX MpoOsieM U MyTel UX peleHus;

8) amanTanus K H3MEHSIOUMMCS YCJIOBHSM COMUAILHON M MPUPOIHON Cpebl:

e TOTOBHOCTBIO K ﬂeﬁCTBHﬂM B YCJIOBUAX HCONMPEACICHHOCTH, 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 3HAHHM, B TOM YuCie (OPMYIUPOBATH
UJeH, TIOHATHS, TUTIOTE3bI 00 00BEKTaX U SBICHHIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH AC(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIECTCHIINH,
TUTAHUPOBATh CBOE Pa3BUTHE;

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

MeTaHpeIlMeTHI)Ie pPeE3YJIbTaTbI

ITo3HaBaTebHbIE YHUBePCaJIbHbIE YUeOHbIe el CTBUSA
Ba3oBble 1oruyeckue aeicTBuA:

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 BOCHpPUHUMATH, POPMYIUPOBATH U MPEOOPA30OBBIBATH CYKICHUS . YTBEPAUTEIbHBIC
Y OTpHUIATENIbHBIC, SMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

e BBIIBIISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEYUS B
(akTax, TaHHBIX, HAOITIOJACHUAX U YTBEPKICHUX, IPEIaraTh KPUTSPUH 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
MPOTHUBHOT'O), IPOBOIUTH CAMOCTOSITEILHO HECIIOKHBIC JI0KA3aTeIbCTBA
MaTeMaTH4YeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAIINIO, TPUBOIUTH IIPUMEPHI 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 YCTaHABJIMBATh 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
MIPEIOJIOKEHHSI 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.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIe 1efiCTBUSA:

e BOCIPUHUMATH U GOPMYIUPOBATH CY)KJCHUS B COOTBETCTBUU C YCIOBUSAMU U
LeJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MUCBbMEHHBIX TEKCTaX, AaBaTh MOSCHEHMS MO X0y pEeIIeHUs 3a/1a4H,
KOMMEHTHPOBATh MOJIy4YEHHbIN pe3yabTar;

e B X0JIe 00CYXKIEHUS 3a7]aBaTh BOIPOCHI 110 CYLECTBY 0OCYK/IaeMOM TEMBI,
npo0eMsl, pelaeMoi 3a1a4K, BbICKa3bIBaTh MJI€H, HAllEIEHHbIE HA TIOUCK
PELIEHNs, COIOCTABIIATh CBOU CYXKIECHHUS C CYKACHUSIMH APYIMX yYaCTHUKOB
nuasnora, oOHapyXUBaTh pa3iIMyUe U CXOJICTBO MO3UIMNA, B KOPPEKTHOU (opme
(GbopMynUpOBaTh Pa3HOTIACHsl, CBOU BO3PAKECHHUS;

e TIPEACTABIIATH PE3YIAbTATHl PELICHUS 33]1a4H, IKCIIEPUMEHTA, UCCIEA0BAHM,
MIPOEKTA, CAMOCTOSATENIBHO BHIOMPATh (hopMAaT BBICTYIJICHUS C YYETOM 3a/1a4
MPE3eHTAIN U 0COOEHHOCTEH ayUuTOpHUH,;



e TIOHMMATh M UCHOJBH30BATh IPEUMYIIECTBA KOMAHIHON M WHANBHYAIbHON pabOTHI
MIPU PELICHUN yIeOHBIX MaTeMaTUIECKUX 3a/1a4;

e IIPUHUMATh LEJIb COBMECTHOM AESTEIbHOCTH, INIAHUPOBATh OPraHU3aLII0
COBMECTHOM pabOThI, pacpeesiaTh BUbl pabOT, JOroBapuBaThes, 00CYKIaTh
MpoI1iecC U pe3yiabTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHUX JIFOJICH;

e yYaCTBOBATh B IPYNIOBHIX (hopMax paboThl (0OCYKICHHS, 0OMEH MHEHHUSIMH,
MO3TOBBIC HITYPMBI U JIP.), BBIOJIHSITE CBOIO YaCTh paOOTHI U KOOPMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMH KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOET0 BKJIaJa
B OOIIMIA TPOIYKT 1O KPUTEPHUSIM, CPOPMYTHUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBHS.

PeryisiTuBHBIE YHHBepCAJIbHbIE YUeOHbIE el CTBUS
Camoopranu3anusi:

e CaMOCTOSITEIBHO COCTABIATH IUIAH, AITOPUTM PEUICHHs 3aJa4k (WK €ro 4acTh),
BBIOMPATh CIIOCOO PEIICHUS C YY€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C
y4eToOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJIEKT:

e BIAJCTHh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yabTara
peleHus MaTeMaTHIeCKOM 3a1a4u;

e TIPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH ITPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATH COOTBETCTBUE PE3YJIbTATA JIEATECILHOCTH MTOCTABICHHOM 1IETH U
YCIIOBHSM, OOBSCHATH MPUYUHBI JTIOCTHKCHUS WM HEIOCTHIKEHUS 11T, HAXOIUTh
omuOKYy, JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

HpeIlMeTHI)Ie pe3yJ11>TaT1>1
7-# KJace

K koH1y oOy4yenus B 7-M KJjacce 00y4aroUuIuiicss HOMYYHT CIASAYIONINE MPEAMETHBIE
PE3yNIbTaTHI.

Yuciaa 1 BLIYUCIECHUSA

BrinoaHaTe, codyeTas YCTHBIC U TUCbMCHHBIC ITIPUCMBI, apI/Iq)MeTI/I‘leCKI/IC JEHCTBHSA C
pallnOHAJIbBHBIMU Y1 CJIaMU.

HaxoauTh 3Ha4Y€HUS YMCIIOBBIX BRIPAKCHUMN, IPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI U TIPUEMBI
BBIUMCIICHUS 3HAUCHHUH JPOOHBIX BHIPAKEHHH, COACPIKAIINX OOBIKHOBCHHBIC U JICCATHYHBIC
Ipoou.



[Tepexoauth OT OHO¥ (HOPMBI 3aITUCH YUCEN K Ipyroi (IpeoOpa3oBbIBATh JECATHYHYO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JICCATUYHYIO IPOOB).

CpaBHHBATH M YIIOPSIIOYMBATH PAIIIOHAIEHBIC YHCIIA.

OxpyriaTh yucna.

BBINOIHATE IPUKHIKY U OLICHKY PE3yJbTaTa BBIYUCICHHM, OLIEHKY 3HAaYEHHUI YHCIIOBBIX
BBIPA)KEHUI. BBINIOJIHATE 1EHCTBUS CO CTENECHSIMM C HATYPAJIBHBIMH ITOKA3aTEISIMU.

[IpuMeHATh NpHU3HAKK JETMMOCTH, PA3JIOKEHUE HA MHOKHATEIIN HATypaJIbHBIX YHCEIL.
Pemrate npakTMKoO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIECHUEM BEJIUYMH,
MIPONOPIUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMU, HUHTEPIPETUPOBATH PE3YJIBTATHI PEILICHUS
3a/1a4 ¢ yY€TOM OI'PaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpasKeHUs!

HUcnons3oBarh anre6pa1/1qe01<y}0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IIPUMCHSATH €€ B ITPOLCCCE
OCBOEHHS y4eOHOr0 MaTepHarna.

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

BoinmonHsATe mpeoOpazoBaHus ENOro BhIpaKeHHs] B MHOTOWIECH MTPUBEACHUEM MOI00HBIX
ClIaraeéMbIX, paCKpbhITUEM CKOOOK.

BoInosHAT yMHOXKEHHE OHOW/IEHA HA MHOTOWIEH M MHOTOWJIEHA HAa MHOTOYJIEH,
MPUMEHATH POPMYIIBI KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHne MHOTOWICHOB HA MHOXKUTEIH C IIOMOIIBIO BEIHECEHHUSI 32 CKOOKHU
001Iero MHOXUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHEHHs (OPMYI COKPAILIEHHOTO

YMHOKCHUA.

HpI/IMeHHTB HpeO6p330BaHI/IH MHOT'OYWICHOB IJIA pCHICHUSA PAa3JIMYHBIX 3a1a41 U3 MATCMATUKU,
CMCIKHBIX ITPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEH C HATYPAIbHBIMU MOKA3aTEISIMU [T PeoOpa3oBaHUs
BBIPAXKECHUM.

YpaBHeHHUsS M HEPABEHCTBA

Pemrars iMHENHbIE YPaBHEHU C OJJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUIIa ITepexoaa OT
HCXOJIHOTO YPaBHEHUS K PaBHOCHUIIBHOMY eMy. IIpoBepsTh, ABIAETCSA M YUCIIO KOPHEM
YpaBHECHHUS.

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

HO,Z[6I/IpaTB MIMPUMCEPHI ITap YHUCCII, ABJIAIOMINXCA PCIICHUEM JIMHEIHOTO YpaBHCHUA C ABYMS
NNEpCMCHHBIMU.



CTtpouTh B KOOPAUHATHOH IIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHUS C IBYMS
NEpEMEHHBIMH, MOJIB3YACh T'PaUKOM, IPUBOAUTE IPUMEPHI PELICHHUS YPABHEHUSI.

Pemrate cucteMbl IBYX JTMHEHHBIX YPAaBHEHHH C ABYMSI IIEPEMEHHBIMHU, B TOM YHUCIIE
rpaduIecKu.

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHNUE UM CUCTEMY JIMHEMHBIX YPaBHEHUH 110
YCIIOBMIO 3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4H ITOJTY4CHHBIN
pe3yibTar.

DyHKUUHA

N3o6paxaTh Ha KOOPIAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
JIy4d, OTPE3KH, UHTEPBAJIbI, 3aITUCHIBATh YMCJIOBHIE IPOMEKYTKHU Ha alreOpanvdeckoM s3bIKe.

Otmeudath B KOOPJIMHATHOM TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAMHATAM, CTPOUTH IpapUKu
nuHEHHbIX QyHKIMHA. CTpouTh rpaguk GyHKIMH Y = |X].

OnuceiBaTh ¢ TOMONIBIO (DYHKIIMIA H3BECTHBIC 3aBHCHMOCTH MEXK/Ty BETMINHAMU: CKOPOCTH,
BpEMsI, pacCTOSIHHE, TIeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEILHOCTh, BpeMs, 00beM
paboTEHI.

Haxonuts 3naueHne QyHKIMH O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crmocod MpeacTaBiICHUs U aHAIM3a HH()OpPMAIMY, U3BJICKATh U
MHTEPIPETUPOBATh HH(POPMAIIHIO U3 TPAPUKOB PEaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8-ii Ki1acce

K xoniy oGy4yenus B 8-M kjacce 00y4arouIuiicss HOMYYHUT CIASAYIOUINE MPEAMETHBIE
PEe3yNbTaThI.

Yucya 1 BLIYUCTICHUA

Hcrnonp30BaTh HauaabHbIE MPEJCTABICHUS O MHOKECTBE ICHCTBUTEIBHBIX YHCEIT JIISI
CpaBHEHHUsI, OKPYTJICHUS U BBIUMCICHU, U300paXkaTh NEHCTBUTENbHBIC YUCIIa TOUKAMU Ha
KOOPJMHATHOU MPSMOIA.

[IpuMeHsTh MOHATHE apU(PMETHIESCKOTO KBaJAPATHOTO KOPHS, HAXOAUTh KBaIpaTHBIC KOPHH,
UCIOJIb3YS IIPU HEOOXOIMMOCTH KaIIbKYIISATOP, BHIIOJIHATH TIPEOOpa30BaHUs BEIPAKEHHIHA,

COJACPpKAIUX KBAAPATHBIC KOPHH, UCIIOJIb3Yy CBOICTBA KOpHGfI.

Hcnonb30Bath 3amucu OOMBIIMX M MATIBIX YUCEN C TOMOIIBIO JECSITUUHBIX Apo0ei u
creneHer yucia 10.

AuredpanyecKkue BbIPaKeHHs

HpI/IMeHHTB IIOHATUEC CTCIICHU C LICJIBIM IIOKa3aTCJIEM, BBIIIOJIHATDH Hp606p8.30BaHI/I$I
BLIpa)KCHHﬁ, COoJACpKaAIUX CTCIICHHU C LCJIBIM ITIOKAa3aTCJIICM.



BBINOJHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUs PALMOHATIBHBIX BRIPAKEHUI HAa OCHOBE
MPaBUJI ICHCTBHUIA Ha/l MHOTOUWICHAMHU U alreOpandecKuMu IpOOsMH.

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

[TpumensTh MpeoOpazoBaHKs BEIPAKCHUH ISl pEIICHHSI PAa3IMYHBIX 33]a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAIBHON ITPAKTHUKH.

YPaBHeHHH H HEPaBCHCTBA

Pemrate nuHeliHbIe, KBaIpaTHBIE YPABHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOISIIMECS K
HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.

[IpoBOAMTE MPOCTEHIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuUIecKuX MpeCTaBICHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHHE WU
CHCTeMa YpaBHEHHI PEIICHHS, €CJIH UMEET, TO CKOJIBKO, U TIp.).

[lepexouTh OT cIOBECHON (GOPMYITHPOBKH 337a4H K €€ ajredpandeckoil MOJIeNHt ¢
ITOMOIIIBIO COCTABJIEHUS YPABHEHHSI WIM CUCTEMBI YPAaBHEHM, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥l MOJIyYEHHBIA PE3YNIbTAT.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPAaBHEHHSI, OLIEHKH, pellaTh JIMHEHbBIE
HEpPaBEHCTBA C OJTHOW NEPEMEHHON U UX CHCTEMBI, 1aBaTh IPaGUUECKyI0 MILTFOCTPALIUIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[ToHrMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIC IOHSATHS U S3bIK (TEPMUHBI, CHMBOJIMUECKUE
0003HaYCHsT), ONPEACIIATh 3HAUCHUE (DYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIISATh

CBOMCTBA (PYHKIIMH 110 €€ rpaduKy.

Ctpouts rpaduKn dMeMeHTapHbIX GyHKIHiT Brga: Yy = KIX, Yy = X2, y = X3, y = x|, y = VX.
OrnuchIBaTh CBOMCTBA YUCIOBOM (YHKITUH 110 €€ rpaduKy.

9-i1 KJ1ace

K koHniy o0y4yenusi B 9-M kjacce 00y4arouIuiicss HOMYYHUT CIASAYIONINE MPEAMETHBIE
PE3yIbTaTHI.

Yuciaa 1 BLIYUCIECHUSA
CpaBHMBATh U yNOPSAAOUYMUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BrinoaHsTh apI/I(l)MeTI/ILIeCKI/IC JIENCTBHSA C padnOHAJIIbHBIMHA YUCJIAMH, COUCTast YCTHBIC U
IMNCbMCHHBIC ITPUCMBI, BBIIIOJIHATH BBIYUCIICHUS C UPpPAUOHAJIbHBIMHA YU CIIAMU.

Haxoaute 3Haue€HUS CTEIIEHEH C LIEIbIMH IIOKa3aTeIsIMU U KOpHCﬁ, BBIYUCJIATH 3HAYCHUA
YHCJIOBBIX BLIpa)KeHPIfI.



OKpyryiaTh 1EHCTBUTENBHBIE YNCIIA, BHIIOIHATH IPUKUIKY PE3YJIbTaTa BEIYUCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YPaBHeHHH H HEPaABCHCTBA

Pemrate nuneiinuie u KBaJApaTHbIC YPAaBHCHUS, YPABHCHUSA, CBOAANIUCCA K HUM, HpOCTefIIHPIC
JIPOOHO-PAMOHAIBHEIC YPABHCHHSI.

Pemrate cuctemsl IByX JTMHENHBIX YPABHEHUH C ABYMsI IIEPEMEHHBIMHU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBIISICTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3aga4du anre6pa1/1qec1<I/IM cIoco0oMm ¢ MMOMOLIBIO COCTABJICHUSA YPaABHCHU A
HJIN CUCTEMBI JIBYX ypaBHCHI/II\/JI C AByMs IEPCMECHHBIMU.

[IpoBOAMTE MPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpadUuUIecKuX MpeICTaBICHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHHE WIIH

CHCTEeMa YpaBHEHHUI PEIIeHUs, €CII UMEET, TO CKOJIBKO, H TIp.).

Pemrate nuHeliHbIe HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA, M300paKaTh peIIeHUE
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aMMMCHIBATh PEIIEHNE C TTIOMOIIHI0 CHMBOJIOB.

PermaTh CHCTEMBI IMHENHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIFOUAIOIINE KBAIPATHOE
HEPaBCHCTBO, M300paXKaTh PEIICHHE CHCTEMbI HEPABCHCTB HA YMCIIOBO MPSIMOH, 3aIUChIBATh
pelICHHE ¢ TOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TPU PELICHUH PA3IMYHBIX 3a/1a4.

D yHKUUHA

Pacro3HaBath GyHKINU M3ydeHHbBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHUYECKU PACIIONIOKEHHE HA
KOOPAMHATHOM MI0CKOCTH IpadukoB GpyHKimii Buaa: Y = KX, Yy = kx + b, y = k/x, y = ax? + bx
+¢,y=x%, y=vX, y = |X. B 3aBucHMOCTH OT 3HaueHHH KO3(HIIIEHTOB, OMICHBATH

CBOMCTBA (DYHKIIH.

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

PacrioznaBate kBagpaTuuHy0 QyHKIHIO 110 (popmMylie, IPUBOIUTH MPUMEPHI KBaIPaTUYHBIX
GyHKIMN U3 peaabHOM KU3HU, GUZUKH, TEOMETPHHU.

YucoBble MOCTIEI0BATEILHOCTH H nmporpeccuu

Pacno3HaBath apI/I(I)MeTI/ILIeCKYIO U TCOMCTPUUCCKYIO MTPOTPECCUH TIPHU PAZHBIX crocobax
3aaHUs.

BEINOIHATE BEIUMCIICHUS C HUCIIOJIb30BaHUEM q)OpMy.TI N-TO 4jieHa aqu)MCTquCKOﬁ u
TCOMCTpI/ILICCKOI‘;I HpOI‘pCCCHfI, CYMMBI IEPBBIX N-X YJICHOB.

I/1306pa>1<aTL YJICHBI IOCJICA0BATCIIBHOCTH TOYKaMHM Ha KOOleHHB.THOI:I IJIOCKOCTH.



Pemrats 3a7a4u, CBSI3aHHBIE C YACIOBBIMU IOCIEA0BATENBHOCTAMHU, B TOM YUCIIE 3a0a4U U3
peaNbHOM KU3HU (C MCIOIB30BAHUEM KAIIBKYJIATOPA, HU(PPOBBIX TEXHOJOTHNA).

Temarnueckoe mIaHNPOBaHME
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n MPOrpamMmmbl 0 € paﬁOT])I (3 paﬁOTLI
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8-# KJacc
Ne | HammenoBanu | KosmmuecTBo 4acos
JaexkTpoHHbie (I POBbHIE)
n/ |e pa3meyioB n 5
n | rem Beer | Kontpoabnbl | IIpakTnuecku | 00PA30BATEILHBIC PECYPCBI




NPOrpamMmbl 0 e padoTbl e padoTbl
Yucna u bubnuoreka ®TUC «MOS
1 | Bpraucienus. 15 mkoja» — lesson.academy-
KBanparubie content.myschool.edu.ru/02.2/
KOPHHU 08
Yucna u
BBIYKCIICHU. Anrebpa, 8 kiracc. PI'AOY
2 | Crenens ¢ 7 HITO «Axanemust
EeJIBIM Munnpocsemenus: Poccumny
MoKa3aTeieM
ONEeKTPOHHBIN
AnreGpaneckn 00pa3zoBaTeNbHBINA pecypc
«Jlomaninue 3aganus.
€ BBIPKCHHUS.
3 KBanha i 5 1 OcHoBHOe o01Iee
: effneH oOpazoBanue. Anreopa», 7-9
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9 |Ywucnossie 9 <..>
GbyHKITII
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00001IeHNe
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KOJIMYECTBO 102 5 0

YACOB I1O0




[TPOTPAMME

0-11 kJ1acce
Ne | Hammenopaume | KOTHUECTBO Yacos JuekTponnbie (HH(ppPoBLIE)
n/ |pa3aeoB U TeM Beer | Kontpoasn | IpakTuueck o0pa3oBaTejibHbIE
| nporpaMmel 0 bie paoTbl | me padorer | PECYPCBI
Yucna n bubmmorexka PI'UC «Mos
1 |peramcnenus, 9 mkosa» — lesson.academy-
JlelicTBUTEIbHBIC content.myschool.edu.ru/02.
yycia 2/09
YpaBHeHusa u
HEpaBEHCTBA. Anrebpa, 9 kimacc. DIAOY
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DIIEKTPOHHBIN
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4 | HepaBeHCTBA. 16 1 <..>
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5 | Oynkuumn 16 1 <.>
YuciaoBble
6 |mocnemoBarensHOC | 15 1 <.>
TH
IToBTOpEHME,
7 00o01IeHNE, 18 1 < >
CHCTEMATH3aIIH
3HAaHUU
OBILIEE
KOJIMYECTBO
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