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IHosscHuTeapbHAA 3aIIMCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa» Ha ypoBEHb OCHOBHOTO 00IIero 00pa3oBaHus s
oOyuaromuxcst 7-9-x kimaccoB MBOY «MI'JI um. /. AromeeBay pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSMU:

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

o mpukaza Munnpocemenus ot 31.05.2021 Ne 287 «O06 yrBepkaeHUH (PenepaTbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIIer0o 00pa3oBaHUs»,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHu# (eneparbHOR
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

e mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opranuzanum u
OCYIIIECTBJICHUSI 00pa30BaTEIHHON IEATETLHOCTH IO OCHOBHBIM 00I111€00pa30BaTeIbHBIM
mporpaMmmaM — 00pazoBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOIIEero u
cpenHero oOIero 0opa3oBaHus»;

e CII 2.4.3648-20 «CannuTapHO-31HIEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSIM BOCTTHTAHHSI
1 00y4eHUs1, OTABIXa M 03JI0POBIICHHS JETEH M MOJIOJIC)KI», YTBEPIKICHHBIX TIOCTAaHOBJICHUEM
rJIaBHOTO caHuTapHOTro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnenndeckue HOPMaTUBHI U TPeOOBAHUS K 0OECIICICHHUTO
0e3omacHOCTH U (M) OE3BPEIHOCTH TS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEPKJICHHBIX TOCTAHOBIICHHEM TJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIIENIIMU PAa3BUTHSI MAaTEMaTHUECKOTO 00pa30BaHus, YTBEPKICHHOHN pacTiopsuKeHHEM
[TpaBurenberBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IUIaHa OCHOBHOTO 00111ero 06pazoBanus, yrBepkaeHHoro npukazoM ['bOY «Cpennss
mkosa Ne 1» ot 31.08.2023 Ne 175 «O06 yTBep»)IeHUU OCHOBHOM 00pa30BaTEIHbHOM
MpOrpaMMbI OCHOBHOTO 00IIIET0 00pa3oBaHUsy,

e (enepanbHO paboyeli MporpaMmMbl Y4eOHOTO Kypca «Anredpay, KOTOPBIA BXOJAUT B COCTAB
y4eOHOTO mpenMeTa «MaTemaTukay.

PaGouas mporpamMmmMa opueHTHpOBaHAa Ha LieJeBble TIPUOPUTETHI, chopMylIrpoBaHHbIE B (hefepatbHON
paboueli mporpaMMe BOCIIUTAHUS B B paboueii mporpamme Bocriutanuss MBOY «MI'JT um. /1.
ArorieeBay.

Anrebpa sBIsS€TCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 0O0IIero 00pa3oBaHusi: OHa 00ecrieYBacT
W3YYEHHE JPYTUX AUCHUIUIMH KaK eCTECTBEHHO-HAYYHOTO, TAaK ¥ TYMaHUTAPHOTO LIUKIIOB, €€ OCBOCHUE
HE0OX0IMMO 171 POIOJDKEHUSI 00pa30BaHMsI U B TOBCEHEBHOM >kxu3HH. Pa3BuTe y oOyyatommxcs
HAyYHBIX MPECTABICHUN O MPOUCXOKICHUH U CYIIIHOCTH alNreOpanyecKux abCTpakiuii, criocode
OTpaKeHHsI MaTEMaTHYECKOW HAyKOM SIBIIEHUH U MPOLIECCOB B MPUPOJIE U OOIIECTBE, pPOJIU
MaTeMaTH4eCKOr0 MOICTUPOBAHUS B HAYYHOM MMO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAU€CTB MBIIUICHHSI, HEOOXOIUMBIX JJISl aalTallii B COBPEMEHHOM
uudpoBoM obiecTBe. M3yduenue anreOpsl oOecreunBaeT pa3BUTUE YMEHUS HAaOII0AaTh, CPaBHUBATH,
HAXOJHUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIJICHHS], CIIOCOOHOCTH apryMEHTUPOBAHHO
000CHOBBIBATh CBOM JICHCTBUS U BBIBOBI, GOPMYIUPOBATH yTBEepxkAeHUA. OCBOCHHUE Kypca aareOpbl
obecrieunBaeT pa3BUTHE JOTMUECKOTO MBIIUICHUS 00yJYaIONINXCs: OHU UCTIOJIb3YIOT IEAYKTUBHbBIC U
WHIYKTUBHBIE PAcCyKJIeHHs, 0000IIeHIe U KOHKpeTH3aIliio, abcTparupoBanue u aHanoruto. O0ydueHue
anredpe mpearnonaraeT 3HaYUTENbHBIN 00beM CaMOCTOSITENBHON IeATEeIHbHOCTH 00yJarOIIMUXCs, TOITOMY
CaMOCTOSITENILHOE PEIICHHE 3a/1a4 SIBJISIETCS peain3alyeil AesiTeIbHOCTHOTO IPUHIIUTIA O0yYeHHS.

B cTpykType mporpammsl yue6HOTo Kypca «Anredpa» uis OCHOBHOTO 0011ero o0pa3oBaHUsl OCHOBHOE
MECTO 3aHUMAIOT COJIEpXKATEIbHO-METOIMUECKUe TUHIH: «HKcaa 1 BEIUUCIIEHUS», «AlreOpandeckue
BBIpXKEHUS», «YPABHEHUS U HEpaBeHCTBa», «DyHkuun». Kaxaas u3 3Tux cojepkarenbHo-
METOUYECKUX JTMHUI pa3BUBAETCs HAa NPOTSKEHUN TPEX JIET U3YUEHUs Kypca, B3aUMOJEHCTBYS €
JIPYTrUMH €ro JUHUAMH. B X071e n3yueHust yaeOHOro Kypca 00ydaronumMces MPUXOIUTCS JTOTHYECKH
paccyJaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBSA3M ¢ 3TUM B nporpammy y4eOHOTO



Kypca «Anredpay» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEICTABICHHBIC BO BCEX OCHOBHBIX pa3/eiiax
MaTeMaTH4YEeCKOTO 00pa30BaHUA U CIIOCOOCTBYIOIINE OBIIAICHUIO 00YJaIOIIMMHCS OCHOB
YHHUBEPCATHPHOTO MaTEMaTHIECKOTO si3bika. CopepKaTelbHON U CTPYKTYPHOH 0COOCHHOCTHIO Y4eOHOTO
Kypca «Anredpay SBIISIETCS €ro UHTETPHUPOBAHHBIN XapaKTep.

Co;[epxcaHHe JIMHUM «Yucna ¥ BEIYUCICHUSY CIIYKUT OCHOBOH JJIA I[aaneﬁmero HU3YUYCHHA MAaTCMATUKH,
CIOCOOCTBYET Pa3BUTHIO Y OOYUYAIONIUXCS IOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMCHHSI
IMOJIb30BATHCA AJITOPUTMAMHU, a TAKIKEC HpI/IO6p€TeHI/IIO MMPAKTUYCCKUX HABBIKOB, H€O6XOI[I/IMBIX JJIA
MTOBCETHEBHOM XKM3HU. Pa3BUTHE MOHATHUS O YUCIIC HA YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs CBS3AHO C
pallOHaJIbHBIMHU U HPppallMOHAaJIbHBIMU YHCJIaMU, q)OpMI/IpOBaHI/ICM HpeI[CTaBJICHI/IfI (0] HeﬁCTBHTGHBHOM
yucIie. 3aBeplieHue OCBOCHUS YHCIIOBOM JIMHUHM OTHECEHO K CPeIHEMY 00I11eMy 00pa30BaHUIo.

CopneprxaHue IByX alreOpandecKuX JMHUN — «AJreOpandecKie BRIPAKCHHUS» U «Y PaBHEHUS U
HEPaBEHCTBa» — CMOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOIIUXCS MATEMAaTHIECKOTO arapara,
HCO6XOI[I/IMOFO I pEIICHHUA 3aa4 MAaTEMATUKH, CMCKHBIX MPEAMETOB U NPAKTUKO-OPUCHTUPOBAHHBIX
3a1a4. Ha ypoBHe ocHOBHOrO 00111ero 0Opa3oBaHusl y4eOHbIM MaTeprall IpyNInupyercss BOKpYr
paloHaIbHBIX BhIpAXKEHUN. Aredpa JeMOHCTPUPYET 3HAUEHNE MaTeMaTHKHU KaK si3bIKa JUIsl TOCTPOEHUS
MaTeMaTHYECKUX MOJIEeH, OMMCAaHUs ITPOLIECCOB U SIBJICHUHN peaibHOro Mupa. B 3agaun oOyueHus
anre6pe BXOIOAT TaKXKE I[anLHeﬁmee PAa3BUTHUC AJITOPUTMUUYCCKOI'0 MBIIUJICHUA, H€O6XOI[I/IMOFO, B
YaCTHOCTH, JIs1 OCBOCHUA KypcCa I/IH(i)OpMaTI/IKI/I, " OBJIAACHHUEC HAaBbIKAaMU JCAYKTHBHBIX paccymneHI/Iﬁ.
[IpeobpazoBanme CUMBOIBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHMSI, CIIOCOOHOCTEN K
MaTeMaTH4YEeCKOMY TBOPUYECTBY.

Conepxanne GyHKIIMOHATHHO-TPAPUIECKON JTMHUH HAICJICHO Ha TOJIy4eHUE 00yJaroUMHUCS 3HAHUHA O
GYHKIMAX Kak BaKHEHIIel MaTeMaTHuecKoil MOJIeNn Ui OIMCaHMsI U UCCIIEIOBaHMS pa3HOOOpa3HbIX
MIPOLIECCOB U SIBJIEHUH B IpHUpojie U ob1miecTBe. M3yuenne marepuana cnocoOCTBYeT pa3BUTHIO Y
oOyuaronuxcs yMEHHs UCIOIb30BaTh Pa3InYHbIE BHIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMUECKUE, TpaduuecKre, BHOCUT BKJIa B ((OPMUPOBAHUE MTPEACTABICHU O posn
MAaTE€MAaTHKHU B PA3BUTHU LIUBUIIN3ALNUN U KYIbTYpPHI.

CornacHo yueOHOMY MUIaHy, B 7—9-X KJlaccax U3y4aeTcsl ydeOHbIN Kypc «Anredpay, KOTOPBIA BKIOYAET
CIIeTyIOIIe OCHOBHBIE pa3ienbl cofepkanus: «Hucna U BBIYUCICHU», «AJreOpandeckie BhIpaKeHUs»,
«YpaBHEHMS U HEPABEHCTBAY, « DYHKIIMNY.

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7-Mm kimacce — 102 gaca (3 yaca B
Hezeno), B 8-m kimacce — 102 gaca (3 yaca B Henmeno), B 9-m kiacce — 102 yaca (3 yaca B HeIEI0).

Jis peanu3anuy MporpaMMbl HCIIOIb3YIOTCS YIeOHUKH, JOMYIIEHHBIC K UCIIOIb30BAaHHIO TIPU
peali3aiyyi IMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX TPOrPAMM HAYaJIbHOTO
00111er0, OCHOBHOTO 00IIET0, CPEeHEro 00IIero 00pa3oBaHus OpraHU3aIMsIMHU, OCYIIECCTBISIFOIIUMHA
00pa3oBaTeNbHYIO IeATENbHOCTh, IpukazoM Munnpocsemienus ot 21.09.2022 No 858:

e Aunrebpa, 7 knacc / Mepzmsik A.T'., Homuposckuii JI.A., ITonsikoB B.M., mox penaxiueit
[Tomonbckoro B.E. — O061miecTBo ¢ orpaHMYE€HHON OTBETCTBEHHOCThIO «I31aTenbCKUid LIEHTP
BEHTAHA-T'PA®»; AxunonepHoe obmiectBo «M3aarenscrBo [IpocBenienuey;

e Aunre6pa, 8 kimacc / Mepzmsik A.I'., Homuposckuii JI.A., ITonsikoB B.M., mox penaxiueii
ITononsckoro B.E. — O61iecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTBIO «I3/1aTeNbCKuil IIEHTP
BEHTAHA-TPA®»; Axiimonepnoe o6miectBo «M3natensctBo [IpocBenienney;

e Anrebpa, 9 kiacc Mepansik A.I'., Homuposckuii 1. A., TlossikoB B.M., nox penakiueit
ITononeckoro B.E. — OO611ecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTBIO «I3/1aTeNbCKuil IIEHTP

BEHTAHA-TPA®»; Axinoneproe o6muiectBo «M3natensctBo [IpocBenienney;
o <, >

DNeKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI, JOMYIIEHHBIE K UCTIOIB30BAHUIO MIPH PEATU3AIMN UMEIOIINX
TOCY/IapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTeIbHBIX IPOrPaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO
oOmero, cpeanero obmiero oopazopanus nprukazom Munnpocsenienus ot 02.08.2022 Ne 653:



e Anrebpa, 7 xnacc. DI'AOY AIIO «Axanemust Munnpocsemenus Poccumy,

e Anrebpa, 8 xnacc. DI'AOY IO «Axanemuss Munnpocsemienus Poccumy,

e Anrebpa, 9 xnacc. PDI'AOY AIIO «Axanemuss Munnpocsemienus Poccumy,

e 3JIGKTPOHHBIN 00pa3oBaTeNbHbIN pecypc «Jlomarnue 3ananust. OCHOBHOE o0Iiee 00pa3oBaHue.
Anrebpay, 7-9 xnaccel. AO «M3narensctBo "TIpocBemenue'y,

o <, >

Coaep:xxanue y4eOHOro npeaMera

/-7 KJIACC
I’II/IC.J'Iil U BBIYUCJICHUA

Jlpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OJTHOM GopMbl 3anucu Apodelt k apyroit. [lonarue
palMOHAIBLHOTO YUCIIA, 3allUCh, CPABHEHNUE, YIOPSAJOUYMBAHNE PALIMOHAIBHBIX YKces. ApudMeTndeckue
NeMCTBUS C pallMOHAJIbHBIMU YKclaMu. Penienue 3a1a4y u3 peaqbHOM NMPaKTUKU Ha 4acTH, Ha IpOOH.

Cremnenp ¢ HaTYpaJIbHBIM TOKa3aTeIeM: OTpeIeTICHIE, MpeoOpa3oBaHue BEIPAKCHU HA OCHOBE
oTpeeNIeHus, 3amuch 00X yucen. [IporeHTsl, 3amch MPOIEHTOB B BUIE APOOH U IpOOH B BUIE
MPOIICHTOB. TPy OCHOBHBIE 33/1a4M HA MIPOIICHTHI, PEIIEHNE 3a/1a4 U3 pPeaTbHOU MPAKTHKHU.

HpI/IMeHeHI/Ie IIPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOKUTCIIN HATYPAJIbHBIX YU CCII.
PeanbHble 3aBUCUMOCTH, B TOM 4YHKcJIe MpsiMasi U 0OpaTHasi IPONOPIHOHATBLHOCTH.
Asredpanyeckue BbIpaKeHHsI

[lepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C epeMeHHOM. JlomycTUMble 3HaUE€HUS TEPEMEHHBIX.
[IpencraBienue 3aBUCUMOCTH MEX/1y BeIMYMHAMHU B BUe (opMyibl. Beruucienus mno gpopmynam.
[IpeoOpa3oBanrie OyKBEHHBIX BBIPRXKEHUI, TOXKISCTBEHHO PABHbBIC BBIPAKEHMUSI, ITPaBHIIa
peoOpa3oBaHus CyMM U NMPOU3BEACHUMN, TPABUIIA PACKPBITHS CKOOOK U MPUBEACHUS MMOA0OHBIX
CllaraeMbIX.

CBolicTBa CTEIICHU C HaTypaJbHBIM ITOKA3aTCJICM.

O,Z[HOLIJ'ICHH 1 MHOTOWIEHBI. CTeleHh MHOTOYJICHA. CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOKCHUC MHOT'OYJICHOB.
CDOpMyJ'IH COKpAaIlllCHHOTO YMHOXECHU. KBaJIpaT CYMMBbI U KBaJpaT pa3HOCTH. CDOpMy.TIa Pa3sHOCTH
KBaJpaToB. PasznoxxeHue MHOTO4JICHOB

Ha MHOXXHTCIIN.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, IpaBuiia peoOpa3oBaHMsl ypaBHEHMs, PABHOCUIIbHOCTh YPaBHEHHI.
JInnenHOE ypaBHEHHE C OJHOU IIEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YPaBHEHUS, PEILICHUE JIMHEUHBIX
ypaBHeHui. CocTaBlieHHE ypaBHEHUH 10 YCIOBHIO 3a7aui. Pelienre TeKCTOBBIX 3a4a4 C IIOMOIIBIO
YpaBHEHUM.

JIuHeitHOE ypaBHEHUE C IBYMS IEpEMEHHBIMH U ero rpaduk. Cuctema AByX JIMHEHHBIX YpaBHEHUH €

ABYMA ICPECMCHHBIMU. Pemenue cucrem ypaBHeHI/Iﬁ CIIocoooM NOoACTaHOBKHM. HpI/IMepBI peaicHuA
TCKCTOBBIX 3aJa4 C IIOMOIIIBIO CUCTCEM ypaBHeHPIﬁ.



DyHKUUH

Koopaunara Touku Ha npssMoit. Yucnossle IPOMEKYTKH. PaccTosiHue Mexny I1ByMst TOUKaMHU
KOOPAMHATHOU IIPSIMOM.

[TpsmoyronpHas cucrema koopauHat, ocu OX u Oy. AGciucca u opaArHATa TOYKU Ha KOOPIUHATHOU
mwiockoctu. [Ipumepsl rpadukoB, 3aqanabX Gopmynamu. UteHne rpaduKkoB pealbHbIX 3aBUCHMOCTEH.

[Monsitne dpynkuu. ['paduk dpynkiun. CroiictBa pynkuuii. Jlnnelinas Gynkmous, ee rpaduk. ['padpux
¢byukiuu Y = |X|. ['paduueckoe pelieHre TMHSHHBIX YPABHECHHUIH U CUCTEM JIMHCHHBIX YpaBHEHUIA.

8- KJ1ace

Yucisia v BBIYUCTCHHUS

KBanparuslit kopeHb u3 uucna. [lonstue o0 nppauuoHanbHOM yucie. JlecaTuyHble MpUOIMKEHUs
MppalroHaibHbIX yncen. CBoiicTBa apupMETHUECKUX KBAJPAaTHBIX KOPHEW U UX IPUMEHEHHE K
peoOpa30BaHMIO YUCIIOBBIX BBIPAKEHUI U BHIYMCICHUSAM. J{efCTBUTENbHbIE YUCIIA.

Crenens ¢ 11e7IbIM ITOKa3aTesaeM U ee cBoiicTBa. CTaHaapTHas 3alKch YUCIA.

AJiredpanyeckue BbIpasKeHUs!

KBa,HpaTHI)II\/’I TPEXYIICH, PA3JIOKCHUEC KBAJPATHOI'O TPEXUWICHA HA MHOKHUTECIIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOWCTBO anredpandeckoit apoou. CinoxeHne, BEIYUTaHuE,
YMHO’KEHUE, JIeJIeHHe anredpandeckux apoodeil. PaninoHanbHble BhIpaKeHUS U MX TPeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBagparHoe ypaBHeHHE, hopMyiia KOpHEH KBaapaTHOTo ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOISAIITUXCS K JIMHEHHBIM M KBapaTHBIM. [IpocTeiiimme npoOHO-paliMoHaIbHbIC YPaBHEHHUS.

I'padmyeckas uHTEpHIpeTallis ypaBHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI iepeMeHHbIMU. [IprMepsl pelieHns CUCTeM HEeJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 allreOpandecKuM CIIOCOOOM.

UYucnoBble HEpaBEeHCTBA M MX CBOMcTBa. HepaBeHCTBO ¢ 04HOM niepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEelHHbIe HepaBEeHCTBA C OJIHOM nepeMeHHOM. CUCTEeMbl TMHEUHBIX HEPABEHCTB C OJIHOM
TIEPEMEHHOM.

DyHKUUH

[Tonsitue pynkuu. O6nacTb onpeAeaeHNs U MHOKECTBO 3HaueHul GyHKIH. CriocoObl 3a1aHus
(b yHKIIHIA.

I'padux Gpynkuu. Urenue cBoiict pyHnkuuu no ee rpaduky. [Ipumeps! rpagukoB GpyHKIMH,
OTpaKaIOIINX peallbHbIEe MPOLIECCHI.

DyHKIMH, ONMCHIBAIOIIUE MPSMYIO U 0OpaTHYIO MPONOPLUUOHATIbHbBIE 3aBUCUMOCTH, UX I'PaUKU.
Oynkpun Y = X, Yy =X, Yy = VX, y = |X|. I'padmueckoe pemeHne ypaBHEHUH ¥ CUCTEM YpaBHEHHIH.

O-11 KJ1acce



Yucjia 1 BBIYHCTICHUSA

PanmonanbHbIe YnCIa, UPPAIMOHATILHBIC YHCIIA, KOHEUHBIC U OECKOHEUHBIC JIECSITHYHBIC IPOOH.
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIl, JCHUCTBUTEIBHBIC YHCIIA KAK OCCKOHEUHBIC JIECSITHYHBIC IPOOH.
B3anmMHO 04HO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JICUCTBUTEIBHBIX YUCET U KOOPAUHATHOM
IIPSIMOM.

CpaBHeHUE ICHCTBUTEIBHBIX YUCEIT, apH(PMETHUECKUE ICHCTBUS C JCHCTBUTEILHBIMU YUCIIAMH.

PazMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, [UTUTEIFHOCTH MPOILIECCOB B OKPYXKAIOIIEM MUDE.

[TpubnmxeHHoe 3HaYCHNE BEIMYMHBI, TOUHOCTH npuOmmkenust. Okpyrienue uncen. [Ipuknaka u orieHka
pEe3yJIbTaTOB BHIUYUCIICHU.

YpaBHeHUs] M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINXCS K JTUHEWHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHEHM, CBOAAIINUXCS K KBaAPATHBIM. bUKBaipaTHOE ypaBHEHHE.
[IpuMeps! penienust ypaBHEHUN TPETHEN U UETBEPTOM CTENIEHEHN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue npoGHO-palliOHaIbHBIX YpaBHEHUH. Pelllenre TeKCTOBBIX 33/1a4 allreOpanyeckuM METOO0M.
VYpaBHeHHe ¢ IByMs NIEPEMEHHBIMU U €ro rpaduk. Pemienre cuctem IByX JIMHEWHBIX YPaBHEHUH € ABYMS
nepeMeHHbIMU. Penienre cuctemM IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOM
crenenu. ['padudeckas nHTEpIpETANS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 alreOpandecKuM CIIOCOOOM.

UucnoBble HEpABEHCTBA U MX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJIHOM NMEpeMEHHOM. PellieHne cuctem JIMHEHHBIX HEPAaBEHCTB ¢ OJHOM
nepemenHoi. KBajpaTHbeie HepaBeHCTBA. | paduueckas HHTEpIpeTaIyis HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, ee rpaguk u csoiictsa. [lapabomna, KoopaAnHATHI BEPIIUHBI TapaboJIbl, OCh
CUMMETpPUHU NapaloJIbI.

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

[TonsiTHE YNCIOBOM MOCIEIOBATENILHOCTH. 3a/IaHue TIOCIEeI0BATEIbHOCTH PEKYPPEHTHON hopMyIoit u
dbopmyIoii N-ro 4neHa.

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

I/I306pa)KCHI/Ie YJIICHOB apH(I)MeTquCKOﬁ 151 FeOMeTqueCKOﬁ nporpeccnﬁ TOYKaMHu Ha KOOpI[I/IHaTHOI\/’I
IUTIOCKOCTH. JIMHEMHBIN M SKCIIOHECHIINATIbHBIN POCT. CrnoxxHble IMPOLCHTHI.



IlnanupyemMble pe3yJabTaThl 0CBOEHHUS
IPOrPpaMMbI

JIMYHOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE Pe3yabTaThl OCBOECHUS IPOTPaMMBbl yUeOHOTr0 Kypca «AJiredpa» XapaKTepu3yIOTCs:
1) naTpuoTHYECKOE BOCIIUTAHUE:

e IIPOSIBJICHUEM MHTEpECa K IPOLJIOMY U HACTOSIIEMY POCCUICKON MAaTEMAaTHUKH, [ICHHOCTHBIM
OTHOILIEHHUEM K JIOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOW MAaTEMaTHYECKOU
LIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYIHX HayKaxX U MPHUKIATHBIX cepax;

2) Ipa:;KIaHCKOE U 1YXOBHO-HPABCTBCHHOC BOCIIUTAHME!:

e TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN rpa’kAaHUHA U peau3alliy ero mpas,
MIpe/ICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEYP TPaXKIAHCKOTO 00IecTBa (Harmpumep, BEIOOPHI, OMPOCH), TOTOBHOCTBIO K
00CY)KJICHUIO ITUYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM J0CTH)KEHUN
HayKH{, 0CO3HaHNEM Ba)KHOCTH MOPAJIBHO-ITUYECKUX IPUHIIMIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTaHOBKOH Ha aKTMBHOE y4acTH€ B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTH4eCKO
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMaTHYECKOT0 00pa30BaHUs HA MPOTHKEHUH BCE
KU3HU IS YCIIEITHOM MpodeccnoHalbHOM 1eSTeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M MTOCTPOCHHEM WHAMBUAYAIbHOMN TpaeKToOpunu oOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YUE€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

e CIIOCOOHOCTBIO K OMOIHOHAJIBHOMY U 3CTETUYCCKOMY BOCIIPUATHUIO MAaTEMATUYCCKNUX O6’E>CKTOB,
3aJa4, pemeHHﬁ, paccymz[eHHﬁ, YMCHHUEM BUJACTH MAaTEMATUYCCKHUE 3aKOHOMEPHOCTHU B
HCKYCCTBC,

5) HeHHOCTH HAYYHOI'O MO3HAHUSI:

. OpHeHTaHHCﬁ B JCATCIIBHOCTH Ha COBPECMCHHYIO CUCTEMY HAaYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BHUTHA YCJIOBCKA, IIPHUPOIbI U 06H_ICCTB3., IIOHUMAaHUEM
MaTeMaTHUYEeCKOM HAYyKH KakK C(i)epbl YeJIOBEUSCKOM JACATCIIbHOCTH, ITAIIOB €€ PA3BUTHUA U
S3HAYUMOCTH JIA PAa3BUTUS IUBUIIU3AWH, OBJIAJICHUCM A3bIKOM MATCMATHKHU U
MaTeMaTHUYECKOM KyanypOfI KaK CpCACTBOM IIO3HAHUA MHPA, OBJIAACHUCM HpOCTGﬁH.IHMH
HaBBIKAMM HCCJIE€I0OBATEIbCKOMN NEATEILHOCTH,

6) pusnueckoe BocnuTanue, GopMupoOBaHNeE KYJIbTYPHI 310POBbSI U SMOIMOHAILHOTO
Os1aronoJiyqus:

e TOTOBHOCTBHIO IPUMEHITh MAaTEMATUYECKHE 3HAHUS B MHTEPECAX CBOETO 3JJ0POBbsI, BEICHUS
3I0pOBOTO 00pa3a ku3HU (3A0POBOEC MUTAHUE, COATAHCUPOBAHHBINA PEKHUM 3aHATUI U OTIBIXA,
perynsipHas pu3ndeckas akTHBHOCTH), C(OOPMHUPOBAHHOCTBIO HAaBbIKa PEQIICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MPaBa JIPYroro 4enoBeKa,;

7) IKOJIOrHYecKOe BOCIIUTAHHE:



e OpHUCHTAIKEH HA MPUMEHEHUE MAaTEeMaTHYECKUX 3HAHUH JUTS PELICHUs 3a1a4 B 001acTh
COXPaHHOCTH OKPYXKAOIICH Cpeibl, IUTAHMPOBAHKS MOCTYIIKOB U OIICHKU X BO3MOYHBIX
HOCJICICTBUH JUISl OKPYKAIOIIEeH Cpe/Ibl, 0CO3HAHHEM INI0OATBHOTO XapaKTepa AKOJIOTHYECKUX
npoOsieM U MyTel UX pelieHus;

8) aJjanrtanusi K UISMCHAKOIUMCH YCJTI0BUAM COMAIbHON 1 HpHpOlIHOﬁ Cpeabl.

e TOTOBHOCTBIO K JICVCTBUSIM B YCIIOBUSIX HEOIIPEICIICHHOCTH, ITOBBIILIEHUEM YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIbHOCT, B TOM YHUCIIE YMEHUS YUUTHCA Y APYTHX
JrozIeH, MpruoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHHSI, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTHX;

e HEOOXOIMMOCTHIO B (POPMUPOBAHHH HOBBIX 3HAHUM, B TOM 4HCiIe (GOPMYITHPOBATH HEH,
MOHSATHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIE PaHEE HEM3BECTHBIX, 0CO3HABAThH
neuuuTH COOCTBEHHBIX 3HAHUN M KOMITETCHIINH, TUTAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U ICHCTBUS,
(¢hopMynupoBaTh U OLIECHUBATh PUCKU U TIOCIEACTBUSA, (GOPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJabTAThl

IMo3naBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE /1€ CTBUS
Ba3oBble Jorndyeckue JeiicTBUA:

e BBISBIIATHh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHIECKUX OOBEKTOB, MMOHSATHH,
OTHOIICHUI MEXIY MOHATUSAMHU, GOPMYIUPOBATH ONpEeTCHUS IOHATUH, YCTAaHABIUBATD
CYIIECTBEHHBIN MPHU3HAK KJIACCU(PHUKAIIUN, OCHOBaHUS JUIsl 0000IIEHNS U CPABHEHUS, KpUTEPUU
MIPOBOJMMOTO aHAJIM3a,

e BOCHpPUHUMATH, POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OTpULaTeNIbHbIE, €AMHUYHbIE, YACTHBIE U 001I1E, YCIOBHEIE,

e BBISBJISITH MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs B (pakTax,
JAHHBIX, HAOJIIOJIEHUSX U YTBEPKACHUSX, IPeIaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

e JIeJaTh BBIBOJIbI C UCTIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHyKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPIKACHHH (MPSIMbBIC U OT MIPOTUBHOIO),
MIPOBOJUTH CAMOCTOSATEIHHO HECIIOKHbBIE I0Ka3aTeIbCTBA MaTEMAaTHYECKNX (DaKTOB,
BBICTPAMBATh apryMEHTAIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATh
cOOCTBEHHBIE PacCyXICHUS,

e BBIOMpATH CHOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOAXOAIINN C YYETOM CAMOCTOSITEIBHO BBIJICICHHBIX KPUTEPUER).

Ba3oBrble nccienoBareibcKye AeiiCTBHA:

e HCIIOJIb30BaTh BOIIPOCHI KaK MCCICIOBATEILCKII HHCTPYMEHT MO3HAHUS, (DOPMYIHUPOBATH
BOMPOCHI, GUKCHUPYIOIIHE TPOTHBOPEUYHE, TPOOIEMY, CAMOCTOSITEIIFHO YCTaHABIMBATH HCKOMOE
U JlaHHOe, (JOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MMO3UIIHIO, MHCHHE,

e TPOBOJHUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY TIJIaHY HECJIOKHBIH SKCIIEPUMEHT, HEOOIIBIIIOE
WCCIIEZIOBAHUE 10 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKTy COOOH;

e  CaMOCTOSITETIHLHO (OPMYIUPOBATH OOOOIIECHHS U BBIBOBI IO PE3yabTaTaM MPOBEICHHOTO
HAOJIIO/ICHUS, HCCIICIOBAHMUS, OIIEHUBATh JOCTOBEPHOCTD MOJIYUYCHHBIX PE3YJIbTaTOB, BHIBOJIOB H
0000I11IeHMI;

e IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH TPEAMOJIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabora ¢ undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTD U M30BITOYHOCTH HH(OPMAIINH, TAHHBIX, HEOOXOIUMBIX JUIS
peleHus 3a/1a4H;

BBIOMPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMALIUIO PA3IUIHBIX
BUJIOB U (OPM IIPEICTABICHHUS;

BBIOMpATh (hOpMy IpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH peIIacMble 3a/1a41
CXeMaMH, JrarpaMMaMy, HHOU TpauKoi 1 NX KOMOWHAIMSIMH;

OIICHUBATh HAJCKHOCTh HH(DOPMAIIH IO KPUTEPHSIM, IPETIOKEHHBIM YUIUTEIIEM HITN
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJbHBIC yqeﬁnble JeHCTBUA

BOCIIPpUHUMATH 1 (bOpMy.HI/IpOBaTI) CY)XXACHHA B COOTBCTCTBHHU C YCIIOBUAMU U LECIIAMU O6HICHI/I$I,
SICHO, TOYHO, 'PaMOTHO BbIpaXXaTh CBOIO TOUKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 110 XO4Y PCIICHUA 3a/la4i, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI pe3}’J'II)TaT;

e B XOJ€ 00CYXJICHUS 33JaBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMO# TeMBI, IPOOIIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh UACHU, HALICJICHHLIC HA IMMONUCK PCIICHHS, COITOCTABIATE CBOU
CYXJCHHUS C CY)KICHUSIMH JIPYrUX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh Pa3InuMe U CXOJCTBO
MO3UINH, B KOPPEKTHOU hopme (popMyIMpoBaTh pa3HOTIIACHUS, CBOH BO3PAKCHHUS;

e TIPCACTABIIATH PE3YIbTAThI PCIICHUA 3a1a4u, SKCIICPUMECHTA, UCCIICIOBAHU, ITPOCKTA,
CaMOCTOATEIBHO BI)I6I/IpaTB Q)OpMaT BBICTYIUICHUA C YUCTOM 3a1a4 NPE3CHTALNN U
0COOEHHOCTEH ayIuTOpUH;

e TIOHHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYaIbHON pabOTHI pU
pEeIICHNN yqe6HBIX MaTEMaTHUUYCCKUX 3aJa4,

e TIPUHUMATH 11€TTb COBMECTHOM AESITEIILHOCTH, TUTAHUPOBATH OPTaHU3AIUI0 COBMECTHON PaOOTHI,
pacrnpenensaTb BUABI padoT, JOTOBAPUBATHCSA, 00CYKAATh MPOIIECC U PE3YJbTAT PabOTHI,
000011aTh MHEHUS HECKOIBKUX JIFOIEH

e yYaCTBOBAThH B IPYMIOBBIX (hopMax paboThl (0OCYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE

IITYPMBI U JIP.), BBITIOJIHATH CBOIO YacTh PabOThI M KOOPIMHUPOBATH CBOU JCUCTBHS C IPYTUMHU

YJIeHAMH KOMaH]Ibl, OIICHMBATh KA4€CTBO CBOETO BKJIJAa B OOUIHIA IPOAYKT 11O KPUTEPHUSIM,

c(OpPMYIIMPOBAHHBIM YJaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA
Camoopranuszanmsi:

e CaMOCTOSITEJIBHO COCTABIIATH IUIAH, AJITOPUTM PELICHUs 3a1a4H (WK €ro 4acTh), BEIOKMpATh
CHOC00 pelIeHus ¢ y4eTOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUN C yUeTOM HOBOM MH(POPMAIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTE/IEKT:

e BJIAJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3ybTaTa peLIeHus
MaTeMaTU4ecKoil 3a/1auu;

e MpeIBUJETh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPH PELLICHUU 33a4d, BHOCUTh
KOPPEKTHUBHI B IEATEIILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, HAalICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH,;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEILHOCTH IIOCTABICHHOM LIETIU U YCIOBUSIM,
OOBSICHATh IPUYHMHBI JOCTHKEHUS UM HEAOCTHKEHHS LIeJIH, HAXOJUTh OLIUOKY, /1aBaTh
OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yJabTAThI

7-i kjaace



K koH11y 00y4eHus: B 7-M kJiacce oOy4Jaromuiicsl OIy4UT CIEAYIOIIUE PEAMETHBIC PEe3yabTaThI.
Yuciia ¥ BEIYUCTCHUSA

BbINoOnHATE, coveTast yCTHbIE U MTUCHbMEHHBIC IPUEMBI, apU(PMETHIECKUE ACUCTBUS C PALIMOHATIBHBIMH
YUCJIAMM.

Haxoautb 3Hau€HHs YUCIIOBBIX BBIPOKEHUM, IPUMEHATh pa3HOO0pa3Hble CLIOCOObI U IPUEMBI
BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COJEpKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH.

[epexoauth 0T 0HO (HOPMBI 3arUcH Yncel K Ipyroii (mpeoOpa3oBbIBaTh IECATHUHYIO P00 B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATUYHYIO JPOOB).

CpaBHUBATh U YIOPSAI0UMBATH PallMOHAIbHbBIE YHCIA.
OxpyriaTh yucna.

BBINOIHATE NPUKHIIKY U OLICHKY PE3yJIbTaTa BBIYUCICHHM, OLIEHKY 3HAYEHHUI YHCIIOBBIX BBIPAKECHUI.
BBINOIHATE IENCTBUSA CO CTENEHSAMH C HaTypaJIbHBIMU NIOKA3aTEISIMH.

HpI/IMeHﬂTB IIPpHU3HAKU JCIIMMOCTH, PA3JIOKECHUC HA MHOXKUTCIIN HATYPAJIbHBIX YU CCII.

Pemars IMPAKTUKO-OPUECHTUPOBAHHBIC 3aJa4, CBA3AHHBIC C OTHOICHUEM BCIIMYUH,
MMPONMOPHUOHAIBHOCTBIO BEJIMYUH, ITPOLUCHTAMHA, HHTCPIIPETUPOBATE PE3YIbTAThl PECIICHHA 3aaa4 C
YUE€TOM OFpaHI/I'-IeHI/II\/’I, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpuBacCMbIX 00BEKTOB.

Anredpanyeckue BbIpaKeHUsI

Hcnonp3oBath anredpandeckyo TEPMUHOJIOTHIO U CHMBOJIMKY, IPAMEHSTH €€ B TIPOIIECCE OCBOCHUS
y4eOHOTro MaTepHana.

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

BrinosiHsATe mpeoOpazoBaHus LENOTr0 BhIPaKEHHsS] B MHOTOWICH MTPUBEACHUEM MOJIOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK.

BrmoausaTe YMHOXXECHHUE OJHOYJICHA HA MHOTI'OYWICH U MHOI'O4JICHAa Ha MHOI'OYJICH, IIPUMCHATH (bOpMy.]'II)I
KBaJlpaTa CyYMMBbI U KBaJIpaTa pa3HOCTH.

OCYH.[GCTBJ'IHTB Pa3JI0KCHUEC MHOI'OYICHOB Ha MHOXXHUTCIIN C IOMOIIbIO BLIHCCCHUA 3a CKOOKH O6I_I_ICFO
MHOKHUTCIIA, T'PYIITUPOBKU CJIAaraCMbIX, IIPUMCHCHUSA (1)OpMy'J'I COKPAIICHHOI'0O YMHOKCHUA.

[TpumensaTh mpeoOpa3zoBaHusl MHOTOWICHOB JJIs PELICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHBIX
MPEeIMETOB, U3 PeaJIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENIEHEN ¢ HaTYpaJIbHBIMU MOKA3aTENIAMU JAJIs IPE0Opa30BaHUs BEIPAXKECHUI.
YpaBHeHHUS M HEPABEHCTBA

Pemats inHEHBIE ypaBHEHUS C OJTHOM NIEPEMEHHOM, IPUMEHSS ITPABUIIA NIEPEX0A OT UCXOJHOTO
yYpaBHEHHUS K paBHOCWIIBHOMY eMy. [IpoBepsTh, sSBIISETCS JIU YNUCIIO KOPHEM YpaBHEHUS.

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

HO,Z[6I/IpaTB MPUMCEPHI ITap YHUCCII, ABJIAIOMINXCA PCIICHUEM JIMHENHOTO YpaBHCHUA C ABYMs
NEpCMCHHBIMU.



CTpouTh B KOOPAWHATHOM IJIOCKOCTH T'padyK JIMHEHHOTO YpaBHEHUS C IBYMS IIEPEMEHHBIMH, NOJIb3YsCh
rpaduKoM, MIPUBOAUTE PUMEPHI PELICHHUS YPaBHEHHUS.

Pemare cucteMbl ABYX JTMHEHHBIX YPAaBHEHHH C ABYMSI IEPEMEHHBIMHU, B TOM YHUCIIE Tpa(UUIECKH.

CocTaBisTh U pelaTh JIMHEHHOE YPAaBHEHNE WM CUCTEMY JIMHEWHBIX YPABHEHUH 110 YCIOBUIO 33]1a4H,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJIyYEHHBIN PE3yJIbTar.

DyHKUUHA

N300paxaTh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 33JaAHHBIM KOOPJMHATAM, JIY4H,
OTPE3KH, UHTEPBAJIbl, 3aIIMUChIBATh YUCIIOBbIE IPOMEKYTKH Ha ajreOpanyecKkoM S3bIKe.

OtMedaTh B KOOPIUHATHOM IUIOCKOCTH TOYKH TI0 3aIaHHBIM KOOPJIMHATAM, CTPOUTH I'paUKU JIMHEHHBIX
bynkimid. Ctpouth rpaduk GyHKIUM Y = [x|.

OrnuceIBaTh € MOMOIIBIO (DYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEX/Ty BEJTMYMHAMU. CKOPOCTh, BPEMS,
paccTosiHue, 1ieHa, KOJIMYEeCTBO, CTOMMOCTb, POU3BOIUTEIHHOCTD, BpeMsl, 00beM paOOTHI.

Haxouts 3HaueHne QyHKIMY 10 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crocod npeacTaBieHus U aHaau3a nHpopMaluu, U3BJIEKaTh U
WHTEPIPETUPOBATh HHPOPMAILIUIO U3 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8-1 kiacce
K xonIty 00yueHus B 8-M Kjacce 00yJarOIMiCs MOJIYUUT CASAYIOMNE MPEIMETHBIE PEe3yIbTaThI.
Yucaa 1 BLIYUCTCHUA

Hcnonb30BaTh HayalbHbIE IPEACTABICHUS O MHOKECTBE JCMCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHUS,
OKPYIJICHHS ¥ BBIYMCIICHUH, N300pakaTh ACUCTBUTEIIBHBIC YHCIIa TOYKAMH Ha KOOPAMHATHOU MPSMOM.

[TpumeHsTh MOHATHE apu(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH, UCIIOJIB3YS
IIPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIIOJIHATH TPe0Opa30BaHus BEIPAKEHUH, CoIepKallluX KBaipaTHbIE
KOPHH, UCIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OOMBIIMX M MAJIBIX YUCEN C MOMOIIBIO JECATHUHBIX Apobei u creneneit yucina 10.

AsredOpanyeckue BbIpasKeHUsI

HpI/IMeHHTB IIOHATHUC CTCIICHHU C LICJIBIM II0OKAa3aTCJICM, BBIIIOJIHATDH Hp606p830BaHI/I$I Bpra)KeHHﬁ,
COACPIKAIMNUX CTCIICHU C LCJIbIM IIOKA3aTCIICM.

BrInoNHATE TOXIECTBEHHbBIC Hp606p330BaHI/IH pauruOHaJIbHBIX BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JiecTBUM
HaJ MHOTI'O4JICHaAMH U aJ'Il"e6paI/I‘IeCKI/IMI/I )Ip06${MI/I.

PacknanpiBath KBaﬂpaTHLIfI TPEXYJICH Ha MHOKUTCIIN.

HpI/IMeHHTB npeo6pa3OBaHI/m BLIpa}I(eHI/Iﬁ AT pCHICHU PA3JIMYHBIX 3aa4 U3 MAaTEMATUKH, CMCKHbBIX
npeaAMETOB, U3 peanLHoﬁ ITPAKTHUKHU.

YpaBHeHHUS M HEPABEHCTBA

Pemate nuHeiiHbIe, KBapaTHBIE YPABHEHUS U pallMOHAIbHbIC YPaBHEHUS, CBOAAIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHHI C IBYMS IEPEMEHHBIMHU.



IIpoBOAUTH MPOCTEUIINE UCCIICIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHCIIE C IIPUMEHEHUEM
rpaguyYecKuX NpeICTaBlIeHNH (yCTaHABIMBATE, UMEET JIM YPAaBHCHUE WM CHCTEMA YPaBHCHUHN pPEIlCHHUS,
€CJIH KUMEET, TO CKOJIBKO, H TIp.).

[TepexouTh OT CIOBECHOH (OPMYITHPOBKH 33a4H K €€ alredpandeckoil MOJICH ¢ TIOMOIIHIO
COCTaBJICHUS YPAaBHEHMs WIM CUCTEMBI YPAaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJYYECHHBIN pe3yibTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPAaBHEHMsI, OLICHKH, pEIIaTh JIMHEHHbIE HEPABEHCTBA C
OJTHOY TIEPEMEHHOM U MX CHCTEMBI, 1aBaTh rpa(puyecKylo WILTIOCTPAIIMIO MHOKECTBA PEeIIeHHH
HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DyHKUUHA

[ToHUMATh M UCTIONB30BATh (PYHKIMOHAIBHBIC TIOHATHUS | A3bIK (TEPMHUHBI, CHMBOJIMYCCKUE
0003HaYeHMsI), OTPENeIIATh 3HaYCHUE (DYHKIMH 10 3HAUCHHUIO apryMEHTa, ONPECIIsITh CBONCTBA
(GyHKIMY 110 ee TpaduKy.

Ctpouts rpaduKn dmeMeHTapHbIX GyHKIHit Brga: Y = K/X, Y = X2, y =X, y = |X|, y = VX. OnucsiBath
CBOICTBA YMCIIOBOI (YHKLNHU IO €€ rpaduKy.

9-ii KJIace

K koHIry o0y4deHust B 9-M Kj1acce 00ydJaronIuiics OMYIHT CISAYIONINE MPEAMETHBIE PE3YIIbTATHI.
Yuca v BLIYHCIEHUA

CpaBHUBATh U YIOPSAOYMBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YUCIIA.

BremoaasTe apI/I(bMeTI/ILIeCKI/Ie I[eﬁCTBPIH C palilMOHaJIbHBIMHU YHCJIaMHU, COUYC€TasA YCTHBIC U IMCbMCHHBIC
IIPHUEMBI, BBITIOJIHATH BHIYHUCICHUA C UppallMOHAIbHBIMU YHCJIaMU.

Haxonuth 3HaueHus creneHeil ¢ nenbIMu NoKa3aTeNs MU U KOpHEH, BBIYUCIIATD 3HAUEHUS YHCIOBBIX
BBIPAKCHUM.

OKpyriaTh NeHCTBUTENIbHBIE YMCIIA, BHIIOIHATH MIPUKUIKY PE3YJIbTaTa BEIYUCICHHH, OI[EHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarte nuHelHbIC U KBaJApaTHbBIC YPABHCHUS, YPABHCHU, CBOAAIIUCCA K HUM, HpOCTGﬁIHHG I[pO6H0'
palluOHAJIbHBIC YPABHCHU.

Pemarts cucteMnl ABYX JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IIEPEMEHHBIMHA U CUCTEMBbI IBYX ypaBHeHI/Iﬁ, B
KOTOPBIX OJHO YPABHCHUC HC ABJISICTCA JIMHEWHBIM,

Pemate TekcTOBEIE 3a0a4Un anre6pa1/1qec1<I/IM CII0COOOM C MMOMOIIBIO COCTABJICHUSA YPABHCHUA UJIA
CHUCTCMEI JIBYX ypaBHeHPII’I C ABYyM4 IIEPECMCHHBIMU.

IIpoBOIUTE MPOCTENUIINE UCCIIENOBAHUS YPABHEHHUM U CUCTEM YPABHEHMM, B TOM YHCIIE C IPUMEHEHUEM
rpaduueckux npeacraBieHuil (ycTaHaBIMBATh, HMEET JIM yPaBHEHUE WITH CUCTEMa YPaBHEHUH pelieHus,
€CJIM UMEET, TO CKOJIBKO, H Tp.).

Pemiate nuHeliHbIe HCEPAaBCHCTBA, KBAJAPATHLIC HCPABCHCTBA, I/1306pa)i(aTB pCUICHUC HCPABCHCTB Ha
YHCI0BOM HpHMOfI, 3aIMUCbIBATh PCIICHUEC C IIOMOIIIBIO CUMBOJIOB.



PemaTh cucteMbl IMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKITFOUAIOIIUE KBAPATHOE HEPABEHCTBO,
n300paXkaTh peIICHUE CUCTEMbl HEPABCHCTB Ha YMCIOBOW NPSMOM, 3aITUCHIBATH PEIICHHE C TOMOIIBIO
CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PELICHUY Pa3JIMYHBIX 33/1a4.

DyHKUUH

Pacrio3HaBath GyHKIMHU M3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKU PACIIONIOKEHHE HA
KOOPIMHATHOH IIocKoCTH rpadukoB GyHkuuii Buma: Y = kx, y = kx+ b, y =k/x,y =ax’* + bx + ¢, y = x,

y= VX, y = |X|. B 3aBucuMoOcCTH OT 3HaYeHUIT KO3()HUIIMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTth 1 n300pakaTh CXeMaTHYECKH rpaduKu KBaIpaTUIHBIX (PYHKIUI, ONMCHIBATh CBOMCTBA
KBaJIPaTHYHBIX QYHKIUH 10 MX rpadukam.

Pacnio3naBath KBapaTUUHy0 PYHKIHIO 1O (popmMylie, TPUBOIUTH MPUMEPHI KBapaTUUHBIX QYHKIMHN U3
peasIbHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YucsoBblie MOC/I€A0BATEILHOCTH U MPOTrPeccuu
Pacmo3naBate apuMeTHUeCKy0 U TeOMETPHIECKYIO IPOTPECCHU TIPH PAa3HBIX CIIOCO0aX 3adaHMs.

BbInoJIHATE BBIUKCICHUS ¢ UCIIONIB30BaHuEM GopMyll N-TO YieHa apupMeTUIECKO U FeOMEeTPHUIECKOM
IIPOTPECCUM, CyMMBI IEPBBIX N-X YIECHOB.

I/I306pa)KaTI) YJICHBKI ITOCJIEA0BATCIIBPHOCTH TOYKaMH Ha KOOpJII/IHaTHOﬁ IIJIOCKOCTH.

Pematsb 3a1auu, cBsi3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTIMH, B TOM YHCIIE 337a4U U3 PeaJIbHOU
KH3HHU (C UCIIOIB30BAHMEM KABKYJIATOPA, IUPPOBBIX TEXHOJIOTHIA).

Temarnueckoe MIIAHNPOBAHME

/-1 KJ1ace
Haumenopanmne |KOTHYECTBO 4acoB
Ne pasIeNoB 1 Tem DekTpoHHbie (uppoBbIe)
n/n Beero Konrpoabnrie | [IpakTHieckue | pgpazopareibHbie pecypebl
porpamMmel padoThI padoThI
Yucna u
R — bubnuorexa ®I'IC «Mos mkoma» —
1 Pa I/IOHaJ'IbHI;Ie 25 1 lesson.academy-
Imgﬂa content.myschool.edu.ru/02.2/07
AITe6nanecKe Anrebpa, 7 kinacc. DTAOY JI10
2 LI a>1£3HI/I;I 27 1 «Axanemus MUHIPOCBELIEHUS
p Poccum»
DNEeKTPOHHBIA 00pa30BaTEIbHBIN
VpaBHCHIS 1 pecypc «JloManrHue 3a1aHus.
3 Hf ABCHCTEA 20 1 OcHoBHoOe 00111ee 00pa3oBaHue.
p Anrebpay, 7-9 knaccsl. AO
«M3narensctBO "IIpocBemienue’»
4 | KoopauHaTsl 1 24 1 <.>




rpaduKu.

OyHKIMU
IToBTOpEHUE N
5 6 1 <.>
00o0menune
OBILEE
KOJIMYECTBO
102 ) 0
YACOB I10
I[TPOTPAMME
AnreOpandeckast mmapraka.
AHanmu3 MHOXKECTBA 3HAUCHHUH (YHKITUH.
VYuebHo- y
Pemenue pallMOHAJIBHBIX YPaBHCHHUU
HcCIe0BaTeNbCKas U
IIPOEKTHAA DyHKIUS.
ACATCIBHOCT. JlpoOHo-parroHanbHast (yHKITHUS.
[Ipumenenue cBOWCTB PYHKIIMH TPH PEIICHUH HEPABEHCTB.
8-i1 KJ1acc
Ne HaumenoBanu | KosinuecTBo yacoB
11/_ € pa3aesioB H DJekTpoHHbIE (U} pPOBbIE)
TeM Beer | KoutpoarHbl | IIpakTHYECKH | oGpazoBaTeibHbIE pecypebl
" | nporpammer |0 e paboThl € padoThI
Yucna n
bubmuorexa ®I'NC «MOS mkonay» —
BBIYHCIICHUSI.
1 KBaIhaTHLe 15 lesson.academy-
AP content.myschool.edu.ru/02.2/08
KOPHHU
Yucna u
BBIYHCIICHUSI.
Anrebpa, 8 kimacc. DI'AOY AI1O
2 | Crenens ¢ 7
«Axanemusa Munnpocsenienus Poccun»
LEeIbIM
roKasaresem
Anrebpandecku DNEeKTPOHHBIN 00pa3oBaTeIbHBIN pecype
€ BBIPAKCHHUS. «Jomamnue 3aganus. OcHOBHOE o011iee
3 . 5 1
KBanpartuslii obpazoBanue. Anredpay, /-9 kmaccol. AO
TpeX4uiIeH «M3narenscTBo "lIpocBemenue''y
AnreOpandecku
€ BBIPAKECHHUS.
4 15 1 <..>
AnreOpanyecka
s IpoOb
YpaBHeHUs U
HEPaBEHCTBA.
5 |T°P 15 1 <.>
KBagpartusie
ypaBHEHUS
YpaBHeHUA U
6 [P 13 <.>
HEPaBEHCTBA.




Cucrembl
YpaBHEHUI
YpaBHeHud u
7 | HepaBeHCTBA. 12 1 <..>
HepasencrBa
https://resh.edu.ru/subject/lesson/1995/ma
Dymeamm. tparnaoh gy
8 | OcHOBHBIC 5 o YHE
HOTHITIA https://resh.edu.ru/subject/lesson/3182/ma
in/ (POILL: dynknus y = X»)
OyYHKIWY.
9 | Ywucnossle 9 <..>
byHKIIUN
10 [ToBTOpEHUE N 5 1 < >
000011eHIE
OBILIEE
KOJIMYECTBO
YACOB I10 102 > 0
I[MPOI'PAMME
Y4ebHo- JlommomHUTENBHBIE CBENCHUSI O TTapabosie, He BOMICAIINE B IIIKOILHYIO TPOrPaMMYy.
HCcIeaJ0BaTeIIbCKasa U o
1poCKTHas JpobHo-nuneliHas GpyHKIMs U ee rpaduk.
JEATENBHOCTbD. Kycouno-nuHeliHbIe QyHKITHH.
[IpakTHdeckoe MpUMeHEeHHE TUO(PAHTOBBIX YPaBHEHHUH.
I'eomerpudeckunii crmoco0 pereHns KBaIpaTHBIX YPaBHEHUN.
9-i1 kJIace
HanMeHoBaHMe Kosn4yecTBo 4acos
Ne DuekTpoHHbie (1uppoBbIe)
pa3aeJioB U TeM Konrtpoabhnsie | [IpakTnyeckue
n/m Beero p p o0pa3oBaTejibHbIE pecypchl
nporpamMmel padoThI padoThI
Hucna bubmuorexa ®I'C «Most
BBIYUCIICHUS.
1 T — 9 mkoja» — lesson.academy-
content.myschool.edu.ru/02.2/09
qucia
YpaBHEHHA 1 Anrebpa, 9 kmace. PI'AOY AI1O
HEPaBEHCTBA.
2 8 14 1 «Axanemus MUHIPOCBELIEHUS
VYpaBHeHUs ¢ OJTHOM
. Poccum»
MepEMEHHOMN
DNEeKTPOHHBIA 00pa30BaTEIbHBIN
YpaBHeHus u pecypc «JloManrHue 3a1aHus.
3 | HepaBeHCTBA. 14 1 OcHoBHoOe o011ee 00pa3oBaHue.
Cucremsl ypaBHEHUN Anrebpay, 7-9 knaccsl. AO
«M3narensctBO "TIpocBemienue’»
4 | YpaBHeHUA U 16 1 <>




HEpPaBEHCTBA.
HepasencrBa
5 | ®yHKUMH 16 1 <..>
g | imciossic 15 1 <.>
II0CJIE0BATEIBLHOCTH
[ToBTOpEHwue,
7 |o0cOmenne, 18 1 <.>
CUCTEMaTHU3AIUS
3HAHUM
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
I[MTPOTPAMME
) =[x
VYuebHo- yukust Y=

ncciaca0BaTCIIbCKasa U
IMPOCKTHAA ACATCIIBHOCTD.

Perenrie ofHOTO ypaBHEHHS YETBEPTON CTENEHN HECKOIBKUMHU CITOCOOaMHU.

JecsaTh IpaBuIl pacnioyiOKEHUsT KOPHEN KBAaIPaTHOIO TPEXWIEHA.
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