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IHosicHuTebHAA 3alIUCKA

PabGovass mporpamma ydeOHOro Kypca «AnreOpa» Ha YpOBEHb OCHOBHOTO OOIIEro
obOpazoBanust g oOywaromuxcst 7—9-x kimaccoB MAOY CHI Ne 76 paspaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpukaza Munnpocsenierus oT 31.05.2021 Ne 287 «O06 yTBepkaeHuu (enepalbHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOTIO CTaHIapTa OCHOBHOI'O 00IIETr0 00pa30BaHUs»,

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu ¢eaepaibHOn
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs»;

e mpukaza Munmnpocemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenuun llopsiaka
OpraHM3alliil W OCYILECTBJICHHS 00pa3oBaTelNbHONW JAEATEIbHOCTH IO OCHOBHBIM
00meo0pa3oBaTeIbHBIM TpOTpaMMaM — 00pa30BaTeNbHBIM TPOTrpaMMaM  Ha4alIbHOTO
00111ero, OCHOBHOTO OOIIIETO U CPEIHETO O0IIEro 00pa3oBaHUY;

o CII 2.4.3648-20 «CanuTapHO-31IUAECMUOIOTHIECKHNE TPEOOBAHUS K OpraHU3alUsIM
BOCIHUTAHMS U OOYYEHHUS, OTIbIXa U O3JIOPOBJICHUS JETEH U MOJOJCKH», YTBEPKICHHBIX
MMOCTAHOBJICHHEM TIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI U TPEOOBAHUS K OOCCIICYCHHIO
OezomacHocT © (Wik) OE3BPEAHOCTH ISl 4YelOBeKa (aKTOPOB Cpellbl OOUTAHUS,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIABHOTO caHUTapHOTOo Bpaya oT 28.01.2021 Ne 2;

e VYuyebOHOro IUJIaHAa OCHOBHOTO  0Owero  o0pa3oBaHUs,  YTBEPXKIACHHOIO
npukazoMm MAQOY CIII Ne 76 ot 08.08.2024 Ne 01-04-1057,

o [lonoxenus o padbounx nporpammax B MAOY CI Ne76, yTBep K I€HHOTO TPUKA30M
MAOY CIII Ne 76 ot 27.08.2024 Ne 01-04-1079/1;

o ®enepanpHoil paboueii mporpaMmsbl yueOHOIo Kypcea «Anredpay, KOTOpblil BXOAUT B
coctaB yueOHoro npeamera «MaTeMaTHKay.

Pabouas mporpamMmMa opreHTHpOBaHA Ha IIeJIEBbIE IIPUOPHTETHI, CHOPMYITUPOBAHHEIE
B (penmepanpHOI paboueil mporpamme BOCIHUTaHUS U B pabodeil mporpamMme BOCHUTAHUS
MAOQOY CII Ne 76.

Anrebpa sIBISIE€TCS OJJHUM M3 OTOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obOecrieurBaeT HM3yuyeHUE JPYTHX JUCIUIUIMH KaK  €CTECTBEHHO-HAYYHOTO, TakK U
TYMaHHTapHOTO LHUKJIOB, €€ OCBOCHHWE HEOOXOIMMO JUIsl MPOJOJDKEHHS OOpa3oBaHUS U B
MOBCEHEBHON JkKM3HHM. Pa3BuTHe y 0Oydarommxcss Hay4YHBIX TPEACTaBICHUN O
MPOUCXOXKACHUM W CYIIHOCTH anreOpandeckux aOCTpakiuid, Crmocode OTpaxeHus
MaTEeMaTHYeCKONM HayKOil sBIEHUN U TPOIECCOB B TMPUPOAE U OOIIeCTBE, pOIU
MAaT€MaTUiYCCKOTO MOJACIMPOBAHHMA B HAYYHOM IIO3HAHMHW W B IIPAKTUKC CHOCO6CTBy€T
(OpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX JIJIs
ajanTaluu B COBpeMeHHOM mudpoBoM obmecTBe. M3ydyenue anreOpbl obOecrieunBacT
pa3BUTHE YMEHHS HaONIOaaTh, CpaBHUBATh, HAXOAWTH 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTHU MBIIUJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBATH CBOU HeﬁCTBHﬂ u
BBIBOJIBI, (hOpMYIHpOBaTh yTBepKAeHHs. OCBOEHHE Kypca anreOpbl 00ecrednBaeT pa3BUTHe
JIOTUYCCKOI'0O MBIIIJICHU S 06yqa}om1/1xcx: OHHU HCIOJB3YIOT ACAYKTHUBHBIC WU HHIAYKTHBHBIC
paccyxaenus, o000IIeHNe U KOHKPETHU3alMio, adcTparupoBaHue U aHanoruto. OOydeHue
anreOpe  TpeAroyiaraeT  3HAYUTENBHBIH  OOBEM  CaAMOCTOSTENBHOW  JESTEIbHOCTH
oOydaromuxcs, MO3TOMY CaMOCTOSITENIbHOE peIIeHHe 3a]ad sBISETCS peaiu3anueit
JeSITeIbHOCTHOTO TPUHLIUIIA O0yUeHUSI.



B cTpykType mporpammsl yaeOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero oopazoBaHus
OCHOBHOE MECTO 3aHUMAIOT COZAEPKATEIbHO-METOAMUECKUE JIMHUU. «Hncna U BBIYUCICHUS,
«AnreOpanuecKye BbIpaXEHUs», «Y paBHEHUs U HepaBeHCTBay, «Dynkuuny». Kaxnas u3 atux
COJIEpPKATEIbHO-METOJUUECKUX JIMHUM pa3BUBAeTCSd Ha MPOTSHKEHUU TpeX JIeT U3y4eHHUs
Kypca, B3aMMOJCHCTBYS C APYTUMH €ro JIUHHSIMH. B Xone wu3ydeHus y4eOHOro Kypca
o0yyaroIuMcsl  IPUXOAMUTCS  JIOTMYECKM  pacCyXJaTh, HUCIOJb30BaTh  TEOPETUKO-
MHOYKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTro Kypca «Aaredpay BKIIOYECHBI
HEKOTOPbIE OCHOBBI JIOTHKH, IPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTHYeCKOro
0o0pa3oBaHUsl U CHOCOOCTBYIOILIME OBJAJECHUIO OOYUYaAIOIMIMMHUCS OCHOB YHHBEPCAJIBLHOTO
MaTeMaTH4ecKoro si3bika. CoaepikaTesIbHOM U CTPYKTYPHOM O0COOEHHOCTBIO Y4eOHOIro Kypca
«Anre0Opa» ABISETCS €T0 UHTETPUPOBAHHBIN XapakTep.

Coz[epxcaHHe muHnn «Yuciia U BEIMUCICHUS)Y CIIYKUT OCHOBOH JJISL I[aJIBHeI\/JIH_IeFO N3YUYCHUA
MaTeMaTHKH, CIOCOOCTBYET pa3BHTHIO Yy OOYYaIOMIMXCS JIOTMYECKOTO  MBIIUICHUS,
(bopMHPOBAHKIO YMEHHS TIOJIB30BATHCS AJITOPUTMAMH, A TAKXKE TPUOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOIUMBIX JUIS TTOBCEIHEBHOM >KU3HU. Pa3BUTHE TOHATHS O YUCIIC HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl CBA3aHO C PAIMOHATBLHBIMU U UPPAIIMOHATHLHBIMU YHCIIAMH,
(hopMUpOBaHHEM MPEACTABICHUN O ACHCTBUTEIHLHOM UKCIIE. 3aBEpIlIEHNE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeHeMY o01eMy 00pa30BaHHUIO.

Conepkanue qByX anreOpanvecKux JUHUA — «AnreOpandeckue BRIPAKCHU» U «Y paBHEHUS
U HEpPaBEHCTBa» — CIOCOOCTBYEeT (OPMHUPOBAHHIO Yy OOYYAIOIIUXCS MaTEMaTHUECKOTO
ammapaTa, HEOOXOAMMOTO JJIsi pElIeHUs 3aJad MaTeMaTUKH, CMEXHBIX IPEIMETOB U
MPAaKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHEe OCHOBHOTO 00mIero oOpa3oBaHusl y4eOHBIH
MaTepuas TPYNIHPYETCs BOKPYr PalMOHAIBHBIX BBIpAXEHHHA. Anredpa JeMOHCTPUPYET
S3HAYCHUEC MATCMATHKH KaK A3bIKa IJId IMOCTPOCHUA MATCMATHUYCCKUX MOIIGJIGI;'I, OIIMCaHUuA
IPOLIECCOB M SIBICHMH peasbHOro Mupa. B 3amaum oOydeHus anreOpe BXOISIT TaKkKe
I[aJII:HeI;'IIHGG Pa3sBUTHUC AJITOPUTMUYCCKOI'O MBIIIJICHHA, HCO6XOILI/IMOFO, B YaCTHOCTH, IJIA
OCBOGHMSA Kypca HH(POPMATUKH, U OBJAJEHUE HAaBBIKAMU JEAYKTHBHBIX pPAaCCYyXIECHUM.
[IpeoOpa3oBanre cUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUsI, CIIOCOOHOCTEN
K MaTeMaTH4ECKOMY TBOPUYECTBY.

Copepxanrie GyHKIIMOHATHHO-TpadUUECKON JIMHUY HALIETICHO Ha MOJTY4YeHHE 00 yJaroIuMUCs
3HaHUN O QYHKOUSIX KaK BaKHEHIIEW MaTeMaTH4ecKOM MOJENH JUisl ONMUCAaHUS |
WCCIIEIOBaHMs Pa3HOOOpA3HBIX TMPOIIECCOB U SIBICHHUI B mpupojae U odimiecTBe. M3yuenue
Marepuaiga CHoCOOCTBYET Pa3BUTHIO Yy OOYYalOIIMXCS YMEHHUS HCIOJb30BaTh pPa3IudyHbIC
BBIPA3UTENbHBIE CPEJICTBA S3bIKA MATEMATHKU — CIIOBECHBIC, CUMBOIIMYECKHUE, rpaduueckue,
BHOCUT BKJaJ] B (OPMHUpPOBAHUE TPEICTABICHUNA O PpOJIM MaTEeMaTUKH B Pa3BUTUU
LMBWIA3ALUU U KYJIbTYPHI.

CornacHo yueObHOMY TUIaHy, B 7—9-X Kiaccax u3ydaercs yuaeOHBIH Kype «Anredpay, KOTOPBIHA
BKJIIOYAET CIIEAYIOUIME OCHOBHBIE pasliesibl cojaepkaHus. «Yucna U BBIYMCICHHS,
«AnrebpanuecKue BRIPAKCHUS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha usydenue yueOHoOro Kypca «Anredpa» orBoautcs 306 gacos: B 7-M kiacce — 102 gaca (3
yaca B HeJlelto), B 8-M kiacce — 102 vaca (3 yaca B Henento), B 9-m kiacce — 102 yaca (3 waca
B Hegeno). M3 Hux B 7 kimacce 14, B 8 kimacce 0,54 — BeieTcst ¢ pUMEHEHUEM JTUCTaHITHOHHBIX
TE€XHOJIOTHM.



Jlnsg  peanu3alMd  MPOTPAMMbl  UCTIONB3YIOTCS — yYCOHHKH,  JOMYIICHHBIE K
UCIIOJIb30BAHUIO  MPH  peaIn3allid  HMCIONIMX  TOCYJIapCTBEHHYI  aKKPEAUTAIIUIO
00pa30BaTeNbHBIX MPOTPAMM HAYAITBHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHEero OOIIero
00pa3oBaHUsl OPraHU3AlUSIMU, OCYIIECTBIISIONIMMU  00pa30BaTE/IbHYIO  JESATEIbHOCTD,
npukazoM Munmnpocsemenus ot 21.09.2022 Ne 858:

o Maremaruka. Anre0pa: 7-i kinacc: 0a30Bblil ypoBeHb: yueOHuk / Makaperues H0.H.,
Munmtok H.I'., HemkoB K.W. u np.; mox pen. TemsikoBckoro C.A. AKITMOHEPHOE 00IIECTBO
«M3narensctBo "Ilpocsenienue’»,

e Maremaruka. Anrebpa: 8-if kimacc: 6a30BbIii ypoBeHb: yucOnuk / Makapsrues 10.H.,
Munmiok H.I'., Hemko K.W. u ap.; nox pexn. TenskoBckoro C.A. AKIHOHEPHOE 0OIIECTBO
«M3natenbctBo "IlpocBemnieHue"»,

o Maremaruka. Anreopa: 9-i kiacc: 0a30Bblil ypoBeHb: yueOHuk / Makaperues H0.H.,
Mungrok H.I'., HemkoB K.M. u np.; mon pen. TemskoBckoro C.A. AO «3marenscTBO
"[Ipocsemienue"»,

e Aurebpa.9 xknacc. YueOnuk. A.I.MopakoBud u ap.

DNEeKTpPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIICHHBIE K WCIOJIB30BAHUIO IPU
peaiM3alii HMMEIIIUX TOCYJAapCTBEHHYIO aKKpEeIUTAIlio 00pa30oBaTeNbHBIX MPOTpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOMIEro, cpeaHero oOmero oOpa3oBaHUS IMPUKA3Z0M
Munnpocsemienus ot 18.07.2024 Ne499

Conep:xkanue y4eOHOIro npeamMera
7-1 KJace
Yuciia 1 BLIYUCICHASA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]T OT OAHON (POPMBI 3aIIUCH APOOEH K IPYTrou.
ITonsATHE PalMOHAIIBHOTO YKMCIIA, 3aIIMCh, CPABHEHUE, YIIOPSI0YNBAHUE PALIMOHAIIBHBIX YUCEIL.
Apudmernueckue NEHCTBUS C palMOHAIBHBIMU 4uciIaMH. PelieHue 3anad u3 peanbHOU
MPAKTUKM Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIlpefesieHHe, NpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE ONPEJENIECHHUS, 3aUCh 00IbIINX yucel. [IpoleHThl, 3aUCh MPOLIEHTOB B BUJE IpOOH
1 IpoOu B BUJIE MPOLIEHTOB. TpH OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, PELIEHNE 3a]1a4 U3 PeabHOM
MIPaKTUKH.

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUEC HA MHOXUTCIIN HATYypPaJIbHBIX YHUCCII.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas IpONOPLUOHATIBHOCTH.
AuaredpanyecKne BbIPaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUEHUE BBIPAXKEHMS C IEpeMeHHOW. JlomycTumble 3HaueHUs
IMEPEMCHHBIX. Hpe)ICTaBJ'IeHI/Ie 3aBUCUMOCTH MCXKIY BCJIMYHMHAMU B BHUIAC (bOpMYJ'H)I.
Boruucnenuss no ¢opmynam. IIpeoOpazoBanne OyKBEHHBIX BBIPKEHHH, TOXIECTBEHHO

paBHBIE BBIpaXKEHMsI, IpaBUiia MpeoOpa3oBaHusl CyMM U MPOU3BEIEHUI, IPaBUia PaCKPBITUS
CKOOOK M MPUBEJCHUS MOJOOHBIX CIaraeMblX.



CBolicTBa CTENIEHU C HATYPAJIbHBIM I1OKA3aTEIEM.

Onnounensl 1 MHoOrowieHbl. Crernenb MHorouseHa. ClioKeHHE, BbIUUTAHUE, YMHOXXECHHE
MHOTO4JIeHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXKEHUSI: KBapaT CyMMbI M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBa/IpaToB. Paznoxenue MHOT'OUYJICHOB
Ha MHOKHUTEJIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHEHHE, KOpEHb YypaBHEHHS, IpaBWIa NpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHUILHOCTH
YpaBHEHUU.

JIuHeitHOE ypaBHEHHUE C OJIHOM MEPEMEHHOM, YUCI0 KOPHEH JTMHEWMHOTO YpaBHEHHUS, PEIICHUE
JTUHENHBIX ypaBHeHUM. CocTaBieHHE YpaBHEHUI IO YCIOBHUIO 3a/auyd. PelieHue TeKCTOBBIX
3a/1a4 C IOMOLIBIO YPaBHEHUM.

JIluneiiHOe ypaBHEHHME C JBYMS IEpEeMEHHbIMM U ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHMH ¢ IByMs IepeMeHHbIMU. PelieHue cucreM ypaBHEHHH CIOCOOOM MOJCTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPaBHEHUM.

DOYyHKIUH

Koopaunara Touku Ha npssMoi. UuciaoBble IPOMEXKYTKH. PaccTossHue MexXLy AByMS TOUKaMHU
KOOpJAMHATHOM NPAMOM.

[IpsimoyronpHas cuctema koopauHar, ocu OX m Oy. AbGcumcca W opAMHATa TOYKH Ha
KOOpAMHATHOH miiockocTH. IIpumepsl rpadukos, 3agaHHbix GopmynaMu. YteHue rpapukos
peanbHbIX 3aBUcHUMOCTed. [lomarme ¢ynkumu. I'papuk dyaxmum. CsolicTBa (yHKIHH.
Jluneiinas Gpynkuus, ee rpaduk. ['paduk dynkuuu y = |X|. ['padudeckoe pelieHne TMHEHHBIX
YPaBHEHUW U CUCTEM JIMHEUHBIX YPaBHCHUM.

8-il KJ1acc

Yucna v BoIYMCICHUA

KBagparueiii kopeHb u3 uucia. [lonstue o0 wuppanuoHaabHOM uucie. JlecsaTuanbie
MpUOIIHKEHNS UPpallMOHATBHBIX dnced. CBOMCTBAa apu(pMETHUECKUX KBAJIPAaTHBIX KOpPHEH U
WX TOpUMEHEHHE K TMpeoOpa3soBaHMIO YHCIOBBIX BBIPAKEHUH U BBIYUCIICHUSIM.
JlercTBUTENbHBIE YHCIIA.

Crenens ¢ 1enbIM IIOKa3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3allUCh YUCIIA.
AJiredpanyeckue BbIpaKeHUs

KBanpaTHblil TpexuiieH, pa3ioKeHue KBaJpaTHOTO TpeXuIeHa Ha MHOKUTEIH.
Anrebpanyeckass Japo6b. OcHOBHOe cBOMcTBO anreOpanueckoit apoou. CroxeHue,

BbIUUTAHNE, YMHOXKEHUE, JiefieHre anreOpanyeckux aApodeil. PannonanbHble BoIpaXKeHUs U UX
npeoOpa3oBaHue.



YpaBHeHHs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOTO YypaBHeHUs. Teopema Buera.
Pemenne ypaBHEHM, CBOIAIIMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipocrteitmme apoOHO-
paloHaIbHbIE YPABHEHUS.

I'padmueckas uHTEepHperanusi YpaBHEHHH C JBYyMsI MEPEMEHHBIMH WU CHCTEM JIMHEWHBIX
YPaBHEHUH € ABYMs IIEpEMEHHBIMU. [IpuMepsl peleHnss CUCTEM HEIMHENHBIX YPABHEHUU C
JBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3324 anredpanyeckKuM CrocoooM.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 01HON nepeMeHHOM. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEpaBEeHCTBA € OJIHOM nepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB
C OJIHOM MIEPEMEHHOM.

DOYyHKIUH

[Monsatne ¢ynxnuu. Ob6acTe ompeneneHus: 1 MHOXKECTBO 3HaueHWH (yHkimu. CrocoOsl
3amanus QyHKIUH.

I'paduk ynkuuu. Yrenue coiictB pyHkuuu no ee rpaduky. [Ipumeps! rpadukoB QpyHKINIA,
OTPaKAMOIIUX PeaTbHBIC TPOIECCHI.

@OyHKIMY, ONMUCHIBAIOIIUE MPSIMYIO U OOpaTHYIO NPOMOPIMOHAIBHBIE 3aBHCUMOCTH, HX
rpauku. PyHKIIK Y = X2, Y = X3, ¥ = VX, Y = |X|. ['paudeckoe peureHne ypaBHEH it i CHCTEM
YpaBHEHUH.

9-i kaace

Yuciia 1 BbIYHCICHUSA

PanmonanpHple 4YnClla, WppalMOHANBHBIE YWCIA, KOHEYHBIE W OECKOHEYHBIC JECSTUYHBIC
apoou. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JICHCTBUTEIbHBIC YHMCIa KaK OECKOHEYHBIC
AecATHYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOMXKECTBOM

JEUCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHuCeN, apu(MeTU4YecKHe JeHCTBUS C JIeHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXkAIOIIET0 MUPA, JUIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MUPE.

HpI/I6HI/I)KeHHOe 3HAYCHHUC BCIWYHUHBI, TOYHOCTbH HpI/I6J'II/I)KeHI/I${. OprrJ'IeHI/Ie YHUCCII.
HpI/IKI/II[Ka 1 OLICHKA pE3yJIbTaTOB BBIUMCIICHUH.

YpaBHeHHs U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEeHUH, CBOIAIIMXCS K TUHEUHBIM.



KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHUl, CBOASILUXCS K KBaApaTHbIM. bukBanpaTHOe
ypaBHeHue. [Ipumepsl penieHns: ypaBHEHUM TPEThEl U YETBEPTOM CTENEHEH pa3I0oKeHUEM Ha
MHOKUTEH.

Pemenne apoOHO-palMOHATBHBIX YpaBHEHUN. PellleHne TeKCTOBBIX 3313y aareOpandecKuM
METO/IOM.

VYpaBHeHHEe C JByMs NEpEeMEHHbBIMH U ero rpaduk. Pemienue cucteMm ABYX JIMHEHHBIX
YPaBHEHHMH C JBYMs II€PEMEHHBIMH. PenieHue CUCTeM ABYX YpPAaBHEHMH, OJHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpo# creneHu. [ padudeckas HHTEpIpeTanns CUCTEMbl ypaBHEHUN C
IBYMs IEPEMECHHBIMHU.

Pemienue TekcToBBIX 3a1a4 alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucrem JMHEHMHBIX
HEpaBEHCTB ¢ 0JIHOW nepemeHHoM. KBasparHbele HepaBeHcTBa. ['paduueckas MHTEpIIpeTaLys
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBagparuunas ¢ynkuus, ee rpaduk u cBoiictBa. [lapabona, KoOpAMHATHI BEPIIMHBI
napaboJibl, OCh CHMMETPHUU HapadOIIbL.

Ipadukn dyskmumii y = kx, y =kx + b, y = k/X, y = X3, y = VX, y = |X| & ux cBoiicTBa.
YucioBbIe MOCT€I0BATETLHOCTH H IPOTPecCcH

[ToHsiTHE YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHHe IOCIEeI0BATeIbHOCTH PEKypPpPEHTHON
dhopmyroit u popMyIoi N-TO YIeHA.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyibl N-ro wieHa apupMeTHIecKon u
F€OMETPUYECKON ITPOrpECCUil, CyMMBI IIEPBBIX N-X YJICHOB.

N300pakeHne uieHOB apu(METHYECKOW U TE€OMETPHUYECKOW MpOorpeccuil TOYKaMu Ha
KOOPJIMHATHOM TUIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIMAIBHBIH pocT. CI0KHBIE TPOLIEHTHI.

Ilnanupyembie pe3yjibTaTbl OCBOCHUSI IPOrPAMMBbI

JINYHOCTHBIE pe3y/IbTaThI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMA IporpamMmbl y4deOHOro Kkypca «Anredpa»
XapaKTepU3yIOTC:

1) naTpuoTHYECKOE BOCIUTAHNE!



e TMPOSIBJICHUEM HMHTEpPECa K IPOLUIOMY M HACTOSIIIEMY POCCHUHMCKOM MAaTEMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUUCKMX MaTeMaTUKOB H
POCCUICKOM MAaTEMAaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX JOCTHKECHUU B
IpYTUX HayKax U MPUKIAAHBIX cepax;

2) rpasKIaHCKoe U TYXOBHO-HPaBCTBEHHOE BOCIIMTAHME !

e TOTOBHOCTBIO K BBIIIOJHEHHIO O0S3aHHOCTEH Ipa)KAaHWHA U peaju3aluyu €ro IMpas,
MPEJICTaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHUS Pa3TUUYHBIX
CTPYKTYp, SBJICHHW, MPOLEAYp TpaKJAaHCKOro ooOuiecTBa (Hampumep, BBIOODHI,
OIPOCHI), TOTOBHOCTHIO K OOCYXJCHHIO JTHYECKUX MPOOJEM, CBA3aHHBIX C
IPAKTUYECKUM TIPUMEHEHUEM JIOCTH)KEHUM HayKHM, OCO3HAaHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B AESTEIBHOCTU YYEHOIO;

3) Tpy/10BO€ BOCIIUTAHHE:

e YCTaHOBKOMW Ha aKTHBHOE€ Y4aCTHE B PELICHUU TPAKTUUECKHUX 3a]1a4 MaTeMaTUYECKON
HAIpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTH4eCKOro oOpa3oBaHUS Ha
IOPOTSDKEHUM BCEW KHU3HM JUIsl YCHEUIHOM HPOQEecCHOHAIbHOM AEATENbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M TIIOCTPOECHUEM
UH/IMBUYaJIbHOM TPaeKTOpUM 0Opa3oBaHUS M IKU3HEHHBIX IUIAHOB C Y4YETOM
JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

e CMOCOOHOCTHIO K YMOLIMOHAILHOMY U 3CTETUYECKOMY BOCIPHUSITHIO MATEMATHUECKUX
00BEKTOB, 3a7ay, PEIICHUH, PACCYXKIACHHH, YMEHHEM BHUICTh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

e OpHEHTALMEN B IEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBEKa, NPHUPOAbI M OOIIeCTBa,
NOHMMAHUEM MaTeMaTUYeCKOM HayKu Kak cgepbl 4eIOBEYECKOH NeATeNbHOCTH,
JTAlOB €€ PAa3sBUTHUS M 3HAYUMOCTH [UIsl Pa3BUTUSA LUBUIM3ALUU, OBJIAJEHUEM
A3BIKOM MAaTE€MAaTHKH M MaTeMaTU4eCKOM KYJIbTYpOM KakK CpPEICTBOM IIO3HAHUS
MUpa, OBJIAJICHUEM IIPOCTEUILIMMH HABBIKAMU UCCIIEA0BATEIBCKON NE€ATEIbHOCTH,;

6) ¢pusuueckoe BocnuTanue, (OPMHPOBAHME KYJIBTYPHI 30POBbSI H IMOIHOHAIBLHOTO
0J1aronosyqus:

e TOTOBHOCTBIO NPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 3/I0POBB,
BEJICHHS 3J0POBOT0 00pa3a )H3HHU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEIKUM
3aHSATHHA M OTIbIXa, PETYNsApHas (U3MUecKas aKTHBHOCTB), COPMUPOBAHHOCTHIO
HaBbIKa pedrexcuy, TpU3HAHHEM CBOEro MpaBa Ha OMIMOKY M TAaKoro ke IpaBa
JPYroro 4ejoBeKa,;

7) 3x010rn4YecKoe BOCIIMTAHME:!



e OpHEHTalUMEH Ha TMPUMEHEHHWE MaTeMaTHUYECKUX 3HAHMU Ui pelIeHHs 3a1ad B
00J1acTl COXPAaHHOCTU OKPYKAIOIIEeH Cpenbl, MIIAHUPOBAHUS MOCTYIKOB U OLICHKH
UX BO3MOXHBIX TOCJIEIACTBUN JIUIsl OKPYKAIOIIEH Cpe/ibl, 0CO3HAHHEM TIII00aIbHOTO
XapakTepa dKOJOTHYECKUX MPOOJIeM U MyTel UX pellieHus;

8) amanTanus K H3MEHAIOUMMCS YCJIOBHSIM COIUAJILHOI M MPUPOIHON Cpeabl:

e TOTOBHOCTBIO K JACHUCTBHUSIM B YCIIOBHSIX HEOIPEACICHHOCTH, MOBBIIICHUEM YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JIeSTeIbHOCTh, B TOM YUCIIC YMEHHS
YUYUTBCS y APYTUX JIOJEH, MpHoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC
3HAHMWS, HABBIKA M KOMIIETCHIIUH U3 OIBITA JPYTHX;

e HEOOXOAMMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIUPOBATH
U/e, MOHATHS, TUNOTEe3bl 00 OOBEKTaX M SBICHHUSIX, B TOM YHCIE paHee
HEHM3BECTHBIX, OCO3HaBaTh JE(PHUIMTHI COOCTBEHHBIX 3HAHWNA M KOMIIETCHIIMH,
IUTAHUPOBATh CBOE Pa3BUTHE,;

e CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPeOYyIOUIMH KOHTPMEpP, KOPPEKTUPOBATH NPUHHMAacMbIe
pemeHust M JACUCTBHs, (QOPMYIMPOBaTh M OLEHUBATh PUCKH W TOCIEICTBHS,
(GopMHUPOBATH OMBIT.

MertanpeamMeTHbie pe3yJbTaTbl
Ilo3naBaTeJbHBIE YHUBEpPCAJBHBIC yqeﬁﬂme HeﬁCTBHH
Ba3oBble JJornueckue neiicTBUA .

e BBIABJIATH U XapaKTEPU30BATh CYLLIECTBEHHbIEC PU3HAKU MaTEMATUYECKUX O0OBEKTOB,
MNOHSTHUH, OTHOIIIEHUN MEXAY NOHATUSIMH, (POPMYIHPOBATH ONPEAEICHUS OHATUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH TMpH3HAK KiIacCU(UKAIMK, OCHOBaHUS s
0000111eH!S M CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHAJIN3a,

e BOCHPUHUMATH, POPMYITUPOBATH U IPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIABIITH MAaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpPEYMs B
(dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPKICHUSX, Ipeajaratb KpUTEpUU JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN W IPOTUBOPEUNH;

e JI€JaTh BBIBOJBI C UCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIFOUEHUH 110 aHAJIOTHUH;

e pa30bupaTh JI0KA3aTeNIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (IpsMble W  OT
IPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITENIFHO  HECIOXKHBIE  JIOKa3aTelbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpaMBaTh apryMEHTAlLlMIO, MPUBOIAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

e BBIOMpaTh CMOCOO peleHus: yueOHOoW 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh Haubojee TMOAXOIAIIMH C YYETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPUER).

Ba3oBble ncciiegoBaTe/IbCKHue AelicCTBUA .

e HCNOJNB30BaThb BOMNPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT II03HaHU,
dbopMynupoBaTh  BONpPOCH,  (UKCHpYyIOIIME  MPOTUBOpeuYne,  mpodiemy,



CaMOCTOATCIIBHO YCTAHABJIMBATHL HCKOMOC U [JAaHHOC, q)OpMHpOBaTB THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3MIINI0, MHCHUE;

e TMPOBOJAUTH MO CAMOCTOSATEIBHO COCTABICHHOMY ILIAHY HECIOXHBIH HKCIEPUMEHT,
HEeOOJIBIIOE HCCICIOBAaHME IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

e CAMOCTOATENILHO (opMyNIHUpOBaTh OOOOIICHUS ¥ BBIBOJABI IO pe3ysibTaram
NPOBEJCHHOIO  HAONIOJEHHS,  HMCCIACIOBAHUS,  OICHHBATh  JIOCTOBEPHOCTH
HOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB M 000O0IICHHIA;

e IPOTHO3UPOBaTH BO3MOXKHOE pPa3BUTHE TMpOIECca, a TakXKe BBIIBUIATh
HPEJINOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pa6ora c nndopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTD U M30BITOYHOCTH MH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUISl peLeHus 3a/1a4u;

BBIOMPATH, AaHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh (opMy mpencTaBiIeHHS HHPOPMAUN W WIUTIOCTPUPOBATH peElIacMble
3aa4M CXeMaMH, JuarpaMmMaMu, HHOU rpaduKoil U uX KOMOUHAIMSIMH,

OLICHMBATh HAJIEKHOCTh HMH(OpPMALUU 1O KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIIEM
Wi chopMyIHpPOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBHSA:

e BOCIPUHHUMATL U (bOPMy.III/IpOBaTI) CYKACHUA B COOTBETCTBUU C YCJIOBUAMU U LCIIAMU

OOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOK) TOYKY 3pPEHHSI B YCTHBIX U
IINCBbMCHHBIX TEKCTax, JaBaThb IIOACHCHUSA 1o X004y pCUICHHA 3a1a4i,
KOMMEHTHUPOBATh MOJIyYCHHBIH PE3yIbTaT;

B XO0Je OOCYXIEHHs 3a/JaBaTh BOMPOCH IO CYIIECTBY OOCYXKIAeMOW TEMBHI,

po0JieMBl, pelraeMoi 3a/1a4uu, BBICKa3bIBaTh HI€U, HAlIEJICHHbBIE HA TTIOUCK PEIeHUS,

COIIOCTABJIAAITb CBOW CYXKIACHUA C CYXICHHAMU APYTrUX YYaCTHUKOB AWajora,

oOHapyXHuBaTh pa3lIW4Yle U CXOJCTBO TMO3ULUH, B KOPPEKTHOU (opme

(dbopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS,

e TPEACTABIATH PE3yNbTaThl pEIICHUS 3a/Jayd, SKCIEPUMEHTa, HCCIeI0BaHus,
IPOEKTa, CAMOCTOATEIbHO BHIOMpATh (QoOpMaT BBICTYIUIEHHMS C Yy4eTOM 3ajad
Mpe3eHTAIMU U 0OCOOCHHOCTEH ayIuTOpUH;

e TIOHHMMATh U HUCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAWBUIYaJIbHON pabOThI
IIPU PEIIeHUH y4YeOHBIX MaTeMaTHUECKHX 3a/1a4;

e I[IPUHUMATDH Ieiib COBMECTHOU JCATCIIBHOCTH, IJIaHUPOBATh OopraHu3anunro
COBMECTHOH paboThl, pachpeneisTh BHIbI paboT, JOroBapuBaThCSA, OOCYXKIATh
MIPOIIeCC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJIEH;

e yYacTBOBAaTh B TPYMNOBBIX (opmax paboTel (0OCYKaeHHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JIp.), BBIIOIHSATH CBOIO YaCTh paOOThI K KOOPIMHUPOBATH CBOU
JNENCTBUS C IPYTMMH YiI€HAMH KOMaHIbl, OIICHHBATh KAueCTBO CBOETO BKJajga B
o0l  MmpOAyKT MO  KpuUTepusiM,  CcHOPMYJIHPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICHCTBHSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranusanms:



e CaMOCTOSTENILHO COCTABIATH IUIAH, aJTOPUTM pEIICHHs 3aJadd (WM ero 4acTh),
BBIOUpATh CIOCOO pEIIeHUS C yYEeTOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C yUETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

e BIQJETh CIOCO0AMH CaMOINPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3ysbTara
pelIeHusT MaTEMaTUYECKOH 3a1a4u,

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PEILICHNUHN 3314, BHOCUTH
KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANIECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATb COOTBETCTBHE peE3yJIbTaTa JAEATEIbHOCTU IIOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATH IPUYMUHBI JOCTUKEHUS WM HEIOCTHKEHUS 11€JI1, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie pe3y.]II>TaTI>I
- KJaacce

K xonmy oOydenuss B 7-M KJjacce OOy4aroUIMiicss MONYYUT CJEAYIOUIUME MpeIMeTHbIC
pe3yIbTaThI.

Yucaa v BBIYUCIEHUS

BeImonHATh, coderass YCTHBIE W NHUCHMEHHBIC TPUEMBI, apHU(PMETHYECKHE ACUCTBHUS C
palOHAIBHBIMU YHACIIAMU.

HaxoauTh 3Hau€HHs YUCIIOBBIX BBIPAXKEHUH, IPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI U MTPUEMBI
BBIUMCIICHUS] 3HAYEHUI JAPOOHBIX BBIPAKEHUH, COJAEpKAIIUX OOBIKHOBEHHBIE U JECSTUYHBIE

Ipoou.

[TepexoauTh OT OJJHOM (POPMBI 3AMUCH YUCEN K Ipyroi (MpeoOpa3oBhIBATh IECATUUHYIO TPO0Oh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO
poOB).

CpaBHUBaTh U YNOPSA0YNBATH PALIMOHAIBHBIE YNCIIA.
OxpyryTh uncna.

BreimonHaTh MNPUKUIAKY M OLCHKY pE3yjibTaTa BLI‘{PICJICHI/Iﬁ, OLICHKY 3HAYEHUH YHCIIOBBIX
BBIpa)KeHHfI. BrImmomaaTs )ICI\/'ICTBI/ISI CO CTCIICHAMM C HAaTypPaJIbHBIMH ITOKa3aTCIIIMU.

HpI/IMCHHTB MPpU3HAKH ACIIMMOCTHU, PA3JIOKCHUC HAa MHOXKUTCIIN HATYPAaJIbHbIX YUCCII.
Pemiate MMPAKTUKO-OPUCHTUPOBAHHBIC 3a/la4d, CBA3AHHBIC C OTHOIICHWEM BCJIMYUH,

MIPONOPIMOHAIBHOCTBIO BEIWYMH, MPOLEHTAMH, WHTEPIPETHUPOBATH PE3YyIbTaThl pPELICHUS
3aJ]a4 C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PAcCMaTPUBAEMbIX O0OBEKTOB.



Auredpanyeckune BbIpasKeHHUs

Hcmonn3o0BaTh anre6pa1/1qec1<y10 TCPMHUHOJIOTUIO U CHUMBOJIMKY, NPUMCHATL €€ B IMPOLIECCE
OCBOCHUA yqe6H0ro Marcpuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs LENOTO BHIPAKEHUS B MHOTOWIEH NPHUBEACHHEM HMOJOO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINonHATE yMHOXKEHHE OJJHOWIEHA HA MHOT'OYWIEH M MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSTh
(dhopMyIIBI KBaZpaTa CyMMEBI M KBaJpaTa pasHOCTH.

Ocy1ecTBIATh Pa3/I0KEHHNE MHOTOWIEHOB Ha MHOKHUTENHN € IIOMOLIbIO BBIHECEHUS 32 CKOOKHU
OOIIEro MHOXXWTEJNS, TPYNIHPOBKH CJAraeMblX, HPUMEHEHUs (OPMYyNl COKpAIIEHHOTO

YMHOXCHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I${ MHOI'OYWICHOB JIA PpCIICHUS PA3JIMYHBIX 3ad4 U3 MATCMATUKU,
CMCKHBIX IIPECIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW € HATypaJlbHBIMU IOKa3aTEJIMM U1 IpeoOpazoBaHUs
BBIPAYKECHHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHMS C OJHOM NEPEMEHHOW, IPUMEHSAS IpaBWiIA Ilepexofa OT
UCXOJHOTO YPAaBHEHHs K DPAaBHOCWIBHOMY eMy. IIpoBepsTh, SABISETCS JIM 4YUCIO KOPHEM
YPaBHEHUSI.

[TpumensTh rpaduyeckre METOIbI IPH PeIICHUH TUHEWHBIX YPaBHEHUH U UX CHCTEM.

HO,Z[6I/IpaTI> MPUMCEPHI Iap YUCCII, ABJIAIOMNIUXCA PCHICHUCM JINHEMHOT O YpaBHCHUA C ABYMHA
NEPEMECHHBIMHU.

CtpouTh B KOOPAMHATHON MJIOCKOCTH IpapUK JTMHEHHOTO ypaBHEHUS C JBYMsI IEPEMEHHBIMH,
MOJIB3YsICh TpaMKOM, IPUBOAUTH PUMEPHI PELICHUS YPaBHEHHUS.

Pemrate cucteMbl IBYX JMHEWHBIX YpaBHEHHWH C JABYMS NEPEMEHHBIMH, B TOM YHCIIE
rpapuyecKu.

CocTaBnaTh U peuarb JIMHENHOE YpaBHCHUC UJIK CUCTEMY JIMHENHBIX ypaBHeHPIfI 110 YCJIOBUTIO
3aaa4u, UHTCPIIPETUPOBATE B COOTBETCTBHUH C KOHTCKCTOM 3aJa4n HOJ'IyLIeHHblf/'I pE3yiabTAaT.

DOyHKIUH

I/I306pa)KaTB Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC 3aJaHHBIM KOOpAWHATaM,
JIy4H, OTPE3KH, HHTCPBAJIbI, 3alIMChIBATh YHUCJIOBBIC IMTIPOMECIKKYTKHU Ha aﬂre6panquK0M SA3BIKEC.

OTmeyath B KOOPAWHATHOHN TUIOCKOCTH TOYKH IO 33JaHHBIM KOOPMHATAM, CTPOUTH rpaduKu
nuHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIuHn Yy = [X|.



OnwuchIBaTh C MOMOIIBIO (YHKIIUN U3BECTHBIC 3aBUCUMOCTH MEXK/y BEIMYMHAMU: CKOPOCTh,
BpEeMsl, PacCTOSHHUE, IICHA, KOJIUYECTBO, CTOMMOCTH, IPOH3BOIUTEILHOCT, BpeMs, 00beM
paboThL.

HaxoauTs 3HaueHune QyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumars Tpaduyeckuii cnocod mNpeicTaBleHUs M aHalu3a HHQOpPMAIMH, H3BJIEKaTh U
MHTEPIPETUPOBATHh HHPOPMALIUIO U3 TPAPHUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 ki1acce

K xonmy oOydenuss B 8-M KkJjacce OOydarOUIMiiCs TOJIYYUT CIEAYIONIME IPEIMETHbIC
PE3yNbTaThI.

Yuciia 1 BbIYUCICHUA
Hcnons30Bare HadalbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBHUTENBHBIX YHMCEN IS
CpaBHEHMsI, OKPYIJICHUSI M BBIYMCIECHUH, W300pakaTh EHCTBUTENbHbIE YMCIa TOYKAMHU Ha
KOOPIMHATHOMU IIPSIMOM.
[TpumMeHsATh MOHATHE apUPMETHIECKOTO KBAJAPATHOTO KOPHSI, HAXOIUTHh KBaJIpaTHBIC KOPHH,
UCMOJb3ys NPU HEOOXOIMMOCTH KAJIBKYNATOP, BBINOJHATH NMPEOOpa30OBaHUs BbIPAXKEHUH,

COZIEpIKAIMX KBA/IPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcronp30Bath 3amucu OOIBIINX U MAJIBIX YUCEI C IIOMOIIBIO JECATUYHBIX APOOEi U CTEIeHEH
yucia 10.

Auaredpanyeckne BbIpaKeHHUs

[IpuMeHsITh TOHSATHE CTEMEeHM C IeTbIM I0Ka3aTelieM, BBINMONHATH MpeoOpa3oBaHuUs
BBIPKECHHH, COJEPIKAIINX CTEIIEHHU C IEJIBIM MTOKa3aTEJIeM.

BemmonssaTh TOXACCTBCHHBIC npeo6pa3013aH1/I51 panroOHaJIbHBIX Bblpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
ﬂeﬁCTBHﬁ Haa MHOTOYJICHAMHU U aJ'IFe6paI/I‘leCKI/IMI/I ,Z[pO6$IMI/I.

PacknanwiBaTh KBa,I[paTHLIfI TPEXWICH Ha MHOKHUTCIIN.

[IpumensTh peoOpazoBaHusl BHIPAKEHUHN JUIsl pELICHUs PA3IMYHBIX 3a/lad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHs M HEPABEHCTBA

Pemarn HHHeﬁHBIe, KBAaAPATHLIC YPABHCHUSA U PAIITUOHAJIBHBIC YPABHCHUA, CBOAAIIUCCA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMEHHBIMHU.

IIpoBoauTh MpOCTEHIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUM, B TOM YHCIE C
npuMeHeHHeM Tpadudeckux mnpezactaBieHuid (yCTaHABIMBATh, MMEET JIM YpPaBHEHHE WM
CHCTeMa YpaBHEHHI PEIICHHs, €CIIH UMEET, TO CKOJIBKO, H TIp.).



[lepexoauTh OT cI0BECHON (OPMYIMPOBKU 33J]aUH K €€ alNreOpandeckoil MoJIeNu ¢ MOMOIIBIO
COCTaBJICHUS YPAaBHEHUs WM CHUCTEMBl YPABHEHMI, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33aJ]a4M I10JIyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHUs, OLIEHKH, PEIIATh JIMHEWHbIC
HEpaBEHCTBA C OJHOM NEpPEeMEHHON M MX CUCTEMBbI, JaBaTh IpaUUYECKyl0 HLIIOCTPALUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOYyHKIUA

[TonuMarte ¥ HCHONIB30BaTh (HYHKIIMOHAIBHBIC MOHITUS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaueHHS), ONpPEACIATh 3HAYCHUE (YHKIMU IO 3HAYCHUIO apryMEHTa, OIPEACNIATh

CBOMCTBa (DYHKIIMH 110 €€ rpaduKy.

Ctpouts TpaduKy >1eMeHTapHEIX (GyHKImHA Buaa:y = K/X, y = X2, y = X3, ¥y = |x|, y = Vx.
OnwuceIBaTh CBOMCTBA YMCIOBOW (DYHKIIUHU TIO €€ rpaduKy.

9-i1 ki1ace

K xonmy oOydyenus B 9-M Kjacce 0oO0y4arouiuiicss MONYYUT CJEAYIOUIUE MpeIMETHbIC
pe3yIbTaThI.

Yucaa v BBIYUCIEHUS
CpaBHI/IBaTB " ynopsAaA04UuBaTh palluOHAJIbHBIC U UPPALTUOHAJIBHBIC YU CJIA.

BreimonHsaTe apI/I(l)MeTI/ILIeCKI/IC HeﬁCTBHH C pallMOHAJIbBHBIMU YHUCJIAMH, COYCTAsA YCTHBIC U
IMUCbMCHHBIC IPHUEMBI, BBIIIOJIHATH BBIYUCICHUA C HPppAallMOHAJIbHBIMU YK CJIaMU.

HaxoauTh 3Ha4Ye€HHS CTENEHEH C IIENBIMH IMOKa3aTeIsIMH U KOpHeﬁ, BBIYUCIIATH 3HAYUCHUA
YHCJIOBBIX Bblpa)KeHHﬁ.

OprrJ'ISITI: I[GI\/JICTBI/ITGHI)HBIG YHKCJia, BBIMIOJHATE IMIPUKUAKY PE3yabTaTa BI)I‘-II/ICJ'ICHI/II\/'I, OLICHKY
YHCJIOBBIX BBIan(eHHﬁ.

YpaBHeHHs M HEPABEHCTBA

Pemrate nuHEHBIE U KBaJpaTHBIE YPABHEHUs, YPABHEHUS, CBOIAIINECS K HAM, IIPOCTEHUIINE
IpoOHO-pallMOHAIbHbBIE YPABHEHHUS.

Pemars cucreMnl ABYX JIMHEWHBIX ypaBHeHPIfI C ABYMd NCPEMCHHBIMU U CUCTEMbI ABYX
ypaBHeHHﬁ, B KOTOPBIX OJJHO YPAaBHCHUC HEC ABJIACTCA JIMHECUHBIM.

Pemrate TekcToBBIC 3aMaUK aﬂl"e6paI/I‘ICCKI/IM CIoco0oM ¢ IMOMOIIIBIO COCTABJICHUA YPaBHCHUSA
HJIN CUCTEMBI IBYX ypaBHCHI/Iﬁ C ABYMs INICPCMCHHBIMU.

[IpoBouTh mpoOCTEHIIME MCCIIETOBAHNS YPAaBHEHHM M CUCTEM YpPAaBHEHHMI, B TOM YHCIE C
npuMeHeHHeM Tpaduyeckux mnpeacraBieHuld (yCTaHaBIMBAaTh, MMEET JH YpaBHEHHE WIIH
CHCTeMa YPaBHEHHH PEIICHHsI, €CIIH UMEET, TO CKOJIBKO, U TIp.).



Pemate nuHeiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, HW300pakaTh peIlICHHE
HEpaBEHCTB Ha YMCJIOBOH MPSIMOIi, 3aIIMCBIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemath cucTeMbl JTMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAJAPATHOE
HEePaBEHCTBO, H300pakaTh PEIICHUE CHCTEMbl HEPABCHCTB HA YMCIOBOM MPSIMOM, 3aIMCHIBATh
pEILICHUE C TIOMOIIBIO CHMBOJIOB.

Hcrosnp30BaTh HEPABEHCTBA MIPH PEIICHUH PA3INYHBIX 33/1a4.

DOyHKUNH

Pacrio3naBath (YHKIMH W3y4EeHHBIX BUIOB. [I0Ka3pIBATh CXEMATHYCCKU PACIIOIIOKCHUE Ha
KOOPAMHATHOM 11ockocTH rpadukoB GpyHkiui Buga: Y = kX, y = kx + b, y = k/X, y = ax? + bx
+C,y=x4y= VX, y = |X|. B 3aBucHMOCTH OT 3Ha4eHU KO PHUIIMEHTOB, ONIMCHIBATH CBOMNCTBA

byHKIHA.

Ctpouth M u300pa)kaTb CXEMAaTWYECKH TpapuKH KBaJApaTHUHBIX (YHKIHHA, OMHCHIBATH
CBOMCTBA KBaJIpaTUYHbIX (PYHKIMHA 1O UX IpaduKam.

Pacnio3HaBaTh KBajpaTHuHYIO (QyHKIUIO 1O (hopMyse, MPUBOAUTE IPUMEPbl KBAJAPATUYHBIX
(GyHKIWH U3 pealbHOM XKHU3HH, (PU3UKH, TEOMETPHUH.

YuciaoBble NOCIAEI0BATEIbLHOCTH | nmporpeccun

Pacnio3naBath apI/I(bMeTI/ILICCKYIO U TCOMCTPUUYCCKYIO IHNPOIpeCCUU IPpHU PA3HBIX crocobax
3aJaHusl.

BbINONMHATE BBIYMCIEHUS C MCHOJIb30BaHUEM (OpMyNn N-ro ujaeHa apu@MeTHUYecKoll u
TE€OMETPUUYECKOM MPOTPECCUM, CyMMBI IIEPBBIX N-X YICHOB.

I/I306pa)KaTb YJICHBI MMOCJIICA0BATCIIPHOCTH TOYKaMH Ha KOOp}II/IHaTHOI\/JI IIJIOCKOCTH.
Pemrats 3aa4u, CBA3aHHBIC C YMCJIOBBIMH IMOCICA0OBATCIBHOCTAMMU, B TOM UYHCIIC 3aJa4n U3

peasibHO#t KU3HH (C UCIIONB30BAHUEM KaJIbKYISTOPA, IIM(POBBIX TEXHOIOTHA).

TeMaTuueckoe INIAHUPOBAHUC

7-H KJ1ace
HanMeHOBAHHE KounyecTBO 4yacoB
Ne A3ACITOB H TeM JjexkTpoHHbie (HMppoBbIE)
n/m P Beero Kontpoannsie odpa3oBaTebHbIE PeCYpPChI
NPOrpamMMbl padoThI

bu6anorexa ®I'UC «Mos
Yuciia ¥ BLIYKCIIEHUS.

1 25 1 LIKOJIa)
PanmonansHble yncna




https://myschool.edu.ru/
https://www.yaklass.ru/
bub6auorexa ®I'UC «Mos
LIKOJIa)
5 AnreGpanyeckue 97 1 https://myschool.edu.ru/
BBIPOKCHHS
https://www.yaklass.ru/
buommorexa PITUC «Mos
LIKOJIa)
3 YpaBHeHus U 20 1
HEPaBCHCTBA https://myschool.edu.ru/
https://www.yaklass.ru/
bu6anorexa ®I'UC «Mos
4 Koopaunats! u 24 1 [IKOJIAa»
rpaduku. OyHKIUU
https://myschool.edu.ru/
https://www.yaklass.ru/
bu6anorexa ®I'UC «Mos
[ToBTOpEHUE M IIKOJIa»
5 6 1
00001IeHNE
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 102 5
YACOB I10 [TPOT'PAMME
8-i1 KJ1acc

KoaunuecTBo yacoB
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HaunmenoBanue

Ne KoutpoabHbie DuekTponnbie (udpoBbIe)
pa3/1esioB U TeM Bcero
n/n padoThI o0pa3oBaTejibHbIE PeCypChl
NporpamMmbl
Bbubmnorexa ®I'UC «Mos
IIKOJIa»
1 Yucia ¥ BBIYHACIEHUS. 15 https://myschool.edu.ru/
KBagparusie KopHU
https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
IIKOJIa»
q )
2 C?gﬁ:; T’EZI;I;HM 7 https://myschool.edu.ru/
flokasatesiem https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
[IKOJIA»
3 ﬁi}:giﬂ?{y;ecme 5 1 https://myschool.edu.ru/
K Ny
BANpATHRIH TPeXTUICH https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
LIKOJIa»
A
4 Bbf;gii?;zewm 15 1 https://myschool.edu.ru/
A
Arebpaneckas poor https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
LIKOJIa»
YpaBHeHuA U
g |HepaBeHcTBa. 15 1 https://myschool.edu.ru/
KBagparusie
yYpaBHEHHUSI https://www.yaklass.ru/
YpaBHEeHMS U bubmorexa PTUC «Mos
6 |HepaBenctBa. Cucremsl | 13 LIKOJIa»

YpaBHEHUI
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https://myschool.edu.ru/

https://www.yaklass.ru/

YpaBHeHuUs U
7 HEpPaBEHCTBA. 12 1
HepasencrBa

Bbubmnorexa ®I'UC «Mos
LIKOJIa»

https://myschool.edu.ru/

https://www.yaklass.ru/

Oynkiuu. OCHOBHBIE

Bbubmnorexa ®I'UC «Mos
LIKOJIAY

https://myschool.edu.ru/

8 5
MOHATHUSL
https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
[IKOJIa»
9 ®Oynkuuu. Yucnosbie 9 https://myschool.edu.ru/
byHKIIUN
https://www.yaklass.ru/
Bbubmnorexa ®I'UC «Mos
LIKOJIa»
[ToBTOpeHue u https://myschool.edu.ru/
10 6 1
00001enne
https://www.yaklass.ru/
OBILIEE KOJIMYECTBO 102 5
YACOB I10 TTPOTPAMME
9-ii KJ1acc

KoaunuecTBo uacoB
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HauMenoBanue

DJIEeKTPOHHbIE

Ne KonTpoabHbIe (uugpoBrbie)
n/p | PASACTOB HTEM Beero padoThI oOpa3oBaTe/ibHbIE
NMPOrpamMMbl
pecypcbl
Bbubmmorexa ®T'UC
«Most mIKoJiay
Yucna u
BBIYUCIICHHUS. https://myschool.edu.ru/
1 9
JleicTBUTEIbHBIC
yucia https://www.yaklass.ru/
Bbubmmorexa ®IT'UC
«Mo4 mxoia»
YpaBHeHus u
HEPAaBCHCTBA. https://myschool.edu.ru/
2 . 14 1
YpaBHEHUS C OJTHOU
NepeMEHHOMN https://www.yaklass.ru/
bu6anorexa ®I'UC
«Mo4 mKoia»
YpaBHeHus u ]
3 | Hepaencrsa. 14 1 https://myschool.edu.ru/
Cueremst ypasHeril https://www.yaklass.ru/
bub6anorexa ®I'UC
«Mo4 mxona»
YpaBHeHuA U )
4 | nepasencrsa. 16 1 https://myschool.edu.ru/
Hepanercrsa https://www.yaklass.ru/
bub6anorexa ®I'UC
«Mo4 mKkona»
5 | dynxwm 16 1 https://myschool.edu.ru/

https://www.yaklass.ru/
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bu6auorexa ®I'UC
«Mos mkoia»
6 Yuciossle 15 https://myschool.edu.ru/
OCJIEN0BATEILHOCTH
https://www.yaklass.ru/
bu6auorexa ®I'UC
«Most mIKoJia»
[ToBTOpEHME,
v 000011EHHE, 18 https://myschool.edu.ru/
cUCTEMaTH3al1s
3HAHUHN https://www.yaklass.ru/
OBILIEE KOJIMYECTBO
YACOB IIO 102

[TPOTPAMME
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