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IosicHuTe/IbHAA 3aIIHUCKA

PabGouass mporpamma ydeOHOTO Kypca «Aisre6pa» Ha YpPOBEHb OCHOBHOTO OOIIEro
obpazoBanus i oO0ydaromuxcesa 7-9-x knaccoB MbOY «BunoBarosckass COLL» pazpaborana B
COOTBETCTBHUH C TPeOOBaHUSIMU:

o @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunmnpocsemnieHus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu (henepaabHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIIEr0 00pa3oBaHUs;

e nmpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepkneHuu denepanbHOMA
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «OO6 yrBepxkaenuun Ilopsinka
OpraHM3alMl M OCYILECTBICHHUS 00pa3oBaTEeNbHON NEATEeIbHOCTH IO OCHOBHBIM
o011eo0pa3oBaTesIbHBIM POrpaMMaM — 00pa30BaTEeNbHBIM MPOrpaMMaM Ha4yajJbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO OOIET0 00pa3oBaHUMY;

e CII 2.4.3648-20 «CaHUTapHO-3IUAEMHOIOIMYECKHE TPEOOBAaHUS K OpraHU3alMsIM
BOCIHUTAHUS W OOy4YeHUs, OTAbIXa U O3/0POBJCHHS JeTell U MOJOJEKN,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckne HOPMATHUBBI M TPeOOBaHMUS K OOECIICUEHUIO
6e3omacHOCTH W (Win) OE3BPEIHOCTH I 4esloBeKa (DaKTOpOB cCpelbl OOMTaHUS»,
YTBEPKJICHHBIX MOCTAHOBJIIEHUEM IJIaBHOTO caHUTapHOro Bpava ot 28.01.2021 Ne 2;

e KOHIICTIUHU PA3BUTHUSA MaTEMAaTUYECKOr0 00pa30BaHusl, yTBEPKIACHHON pacropsKeHHEM
IIpaButensctBa o1 24.12.2013 No 2506-p;

e (denepanpHOil paboueil mporpaMMbl y4eOHOTO Kypca «Aunrebpay, KOTOPHI BXOIWT B
coctaB yueOHOro npeamera «MareMaTuka.

Pabouass mporpamMma OpHUEHTHpPOBaHA Ha IIEJIEBbIE MPUOPHUTETHI, CHOPMYIHMPOBAHHEIC B
denepanpHON paboueil mporpamMme BOCIUTaHUS W B pabodueld mporpamme Bocmutanus MBOY
«Bunosatosckas COILL».

Anrebpa SBISETCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
obecrieunBaeT U3y4eHNE APYTUX JUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHHTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ul MPOJOHKEHUST 00pa30oBaHUs U B TIOBCEAHEBHOM >KHU3HU.
PazButne y oOydJarommuxcs HAaydHBIX MPEICTaBICHUH O MPOUCXOXKACHUH U  CYIIHOCTH
anreOpandeckux aOCTpakUMi, CMoco0e OTpaXeHHs MaTeMaTUYeCKOH HayKOW SIBICHUH W
IPOLIECCOB B NPHUPOJE W OOMIECTBE, POJIM MAaTEMaTH4YeCKOTO MOJCIHPOBAaHHS B HAyYHOM
MO3HAHWU W B TNPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS M KauecTB
MBIIIJICHUS,, HEOOXOJUMBIX Ul aJanTallid B COBPEMEHHOM IMdpoBoM oOmecTse. M3yueHue
anreOpbl oOecreynBaeT pa3BUTHE YMEHUSI HaOII0AaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUIEHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JeWCTBUSL M BBIBOJIBI, (OPMYIHpOBaTh yTBepkaeHusa. OcBoeHHe Kypca anreOpbl oOecreunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYAIOIIMXCS: OHU HCIONB3YIOT JIeNyKTHBHBIE |
WHAYKTUBHBIE DPACCYXJEHUs, 000OIIEHHE M KOHKPETH3alMi0, a0CTparupoBaHME W aHAJIOTHIO.
OOyueHue anreOpe TMpeArnojaracT 3HAYUTEIBHBIA OOBEM CaAMOCTOSTEIIBHOW JIeATeTbHOCTH
o0yJaromuxcs, IMOITOMY CaMOCTOSTENbHOE peIIeHHWEe 337ad  SIBISETCS  pealu3aluei
AEATeIbHOCTHOTO NPUHIUIA 00ydIEeHUSI.

B cTpykType nmporpammsl yaeGHOTO Kypca «Anredpa» s OCHOBHOTO 00111ero 00pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COAEp)KaTeIbHO-METONNYECKHe JTHHUU: «Yucia W BBIYUCICHUNY,



«AnreOpanueckue BBIpAXKCHUS», «YpaBHEHUS W HepaBeHCTBay, «DyHkumm». Kaxmas u3 3Tux
COJIepKaTEIbHO-METOANYECKUX JIMHUI pa3BUBAETCS HA MPOTSHDKEHUU TpeX JIET M3y4deHHs Kypca,
B3aMIMOJICHCTBYS C OPYTHMMH €ro JMHUSMHU. B Xoje m3yueHus: yueOHOro Kypca O0yJarommmcst
MPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3M C
3TUM B MpOrpamMMmy ydueOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
Mpe/ICTaBJIeHHbIE BO BCEX OCHOBHBIX pa3lellax MaTeMaTH4ecKoro o0pa3oBaHUS U
CIOCOOCTBYIOIIHE OBIIAJICHUIO 00YJAIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMaTHYECKOTO SI3bIKA.
ConepxaTenTbHOH W CTPYKTYPHOW OCOOCHHOCTHIO YYEeOHOTO Kypca «Aredpa» SIBISETCS €ro
MHTETPUPOBAHHBIN XapaKTeP.

Conepxanue TMHUM «HUKCia U BBIYUCICHUS CITY>)KUT OCHOBOM ISl JAIBHEMILIETO U3Y4eHUS
MaTEeMaTHKH, CIOCOOCTBYET pPa3BUTUIO Yy  OOy4YalolmIMXcs  JIOTUYECKOTO  MBIILICHHUS,
(OpMUPOBAHHIO YMEHHsS TOJB30BAThCSA ANTOPUTMAaMHU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JUIsl TMOBCEIHEBHOW JXU3HHU. Pa3BUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PALMOHAIBHBIMH U HUPPALMOHAIBHBIMH YHCIIAMHU,
(dhopMUpOBaHHEM TPEACTABICHUN O JEUCTBUTEIHHOM YHCIIC. 3aBEpIICHHE OCBOCHUSI YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMy o01ieMy 00pa30BaHHIo.

Conmepxanue JBYX anreOpandeckux JIUHUM — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI ¥  HEpPAaBEHCTBa» — CIOCOOCTBYyeT (OPMHUPOBAHHIO y  OOyJarouuxcs
MaTEeMaTHYeCKOTro ammapara, HEOOXOJMMOTO JUIsl PEIICHHUS 33a]a4 MaTEeMaTHKH, CMEXHBIX
MpPEeIMETOB U NMPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHe ocHOBHOTro oO1uiero oOpa3zoBaHUs
y4eOHBI MaTepuall rPyNIUPYETCss BOKPYT PAIlMOHATBHBIX BhIpaXeHHH. AnreOpa JeMOHCTpUPYET
3HaUYEHHUE MAaTeMaTUKH KaK $S3bIKa JUIsi MOCTPOCHMS] MaTeMaTH4YeCKUX MoOJelNel, OnucaHus
MIPOIIECCOB U SIBJICHUI peanbHOro Mupa. B 3amaun o0yueHus anredpe BXOIAT TaKKe JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, JAJISi OCBOEHHS Kypca
nH()OpPMATUKH, W OBJIAJCHUE HaBBIKAMH JCAyKTHBHBIX paccyxkaeHuit. IlpeobpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUsI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTRBY.

Copepxanve  (QyHKIHOHAJIbHO-TpaUYECKOM  JIMHUM  HalleJJeHO Ha  IOJy4YeHHe
00yJaromUMUCs 3HAHUM 0 (PYHKIUAX KaK BaKHEHIIEH MaTeMaTUIECKOW MOJIENN JIJISl OTIMCAHUS U
UCCIIEIOBaHMsST Pa3HOOOpa3HBIX MPOLECCOB U fABJIEHUH B mpupone U obmectse. M3yuenue
MaTtepuaga CrmocOOCTBYET pa3BUTHIO y OOYYArONIMXCS YMEHHS WCIONB30BaTh Pa3UIHBIC
BBIPA3UTENbHBIE CPEJICTBA S3bIKa MaTeMAaTUKH — CIIOBECHBbIE, CHUMBOJHYECKHE, Tpadudeckue,
BHOCHT BKJIaJ B ((OPMUPOBAHKE MPEIACTABICHUIN O POJIM MATEMAaTUKH B Pa3BUTUU [TUBUIH3AINN U
KYJIbTYpBI.

CornacHo yuebHOMY IulaHy, B 7-9-X Kiaccax u3ydaercss y4eOHBIH Kypc «AnreGpay,
KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pasflienbl coaepkaHus: «Uucia v BBIUUCICHUSY,
«AnreOpanueckue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUN.

Ha usyuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7-M kimacce — 102 yaca
(3 gaca B Henenmo), B 8-M kinacce — 102 yaca (3 gaca B Heeno), B 9-m kinacce — 102 gaca (3 yaca
B HEJIETIIO).

Jlis peanmuzanuy TpOrpaMMBbl UCIIONB3YIOTCS YU€OHUKHU, JOMYIIEHHBIC K HCIOJIb30BAHUIO
IpU peaau3aluy HMEIOUIMX TOCYAApCTBEHHYIO aKKpEeIUTAIMI0 00pa30oBaTENbHBIX MPOTrpamMm
HAYabHOTO OOIIEero, OCHOBHOTO OOIMIETr0o, CpeaHero oOIero oOpa3oBaHUS OpraHHU3AIUSMHU,
OCYILIECTBISIONIMMU  00pa30BaTEeNIbHYIO0  JESATENBbHOCTh, MPUKa30M MMHIPOCBEIIEHUsI OT
21.09.2022 Ne 858:

eAnrebpa, 7 xnacc / MakapsrueB F0.H., Munmtok H.I'., Hemkos K.W. u ap.; mox
pen. Tensxockoro C.A. AkmnuonepHoe odrmiectBo «M3marenscto "IIpocsemienney;

eAnredpa, 8 kmacc / MakapsrueB FO.H., Munmtok H.I'., Hemkos K.W. u ap.; mox
pen. Tensxockoro C.A. AkmnuonepHoe odmiectBo «M3marenscto "[Ipocsenienney;



eAnredpa, 9 xnacc / MakaperueB F0.H., Munnatok H.I'., HemkoB K.M. u ap.; mox
pen. TenskoBckoro C.A. AO «M3narensctBo "[IpocBeienne»;

DJNEeKTPOHHBIE 00pa3oBaTeIbHBIE PECYpPChI, JOMYIIEHHBIE K HCIOJb30BAHUIO TIPU
peanu3aniii  MUMEIOMIMX TOCYAapCTBEHHYI0  aKKPETUTAIWI0 00pa30BaTENbHBIX  IPOTrpaMM
HA4YaJlbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHHsS MPUKA30M
Munnpocsenienus ot 02.08.2022 Ne 653:

eAnrebpa, 7 knacc. DI'AOY JI10 «Akanemus MunmnpocsemieHus Poccuny;
eAnredpa, 8 kiracc. PI'AOY IO «Axkanemuss MunnpocsenieHus Poccuny;,
e Aurebpa, 9 xnacc. PI'AOY IO «Axkanemuss Munnpocserienus Poccuny;
e DJIGKTPOHHBIA oOOpa3zoBaTenbHBI pecypc «J/lomamuue 3amanus. OcHOBHOE oO1Iee
obOpazoBanue. Anredpa», 7-9 knaccel. AO «M3natenbctBo "[IpocBemenue'»;

Conep:xxanue yueOHOIro npeaMera

7-11 Kaace

Yucia v BbIYUCTICHUA

Jpo6u 0OBIKHOBEHHBIC U JIECATUYHBIC, IEPEX0.T OT OJTHON (HOPMBI 3aITUCH APOOEH K IPYTOM.
[loHsATHE palMOHAJIBHOTO 4YMCIIA, 3alUCh, CPAaBHEHHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmerndeckue ASHCTBUS ¢ palliOHATBLHBIMH YHCIIaMy. Pelienne 3a1a4 u3 peabHOU MPaKTHKA
Ha YacTH, Ha JJPOOH.

Cremnenp ¢ HaTypaJbHBIM IOKa3aTelieM: OMNpeJelieHrne, MpeoOpa3oBaHuE BBIpAKEHUM Ha
OCHOBE OIpeJeNeH s, 3anich O0MpImUX 4ncen. [IpoleHTsl, 3anich MPOLEHTOB B BUAE IPOOH U
Ipobu B BUJE MPOLIEHTOB. TpH OCHOBHBIE 33Jayd Ha MPOLIEHTHI, PELIEHHE 3a/1ad U3 pealbHON
MPaKTUKHU.

[IpuMeHeHne NpU3HAKOB AEIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi B 0OpaTHast MpOIOPLUUOHATIBHOCTH.

AsiredOpanyeckue BbIpasKeHM sl

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUs C IIEPEMEHHOM. JlomycThMmble 3HaYeHUs
nepeMeHHbIX. [IpeacTaBnenue 3aBUCUMOCTH MEX/1y BETUYMHAMU B BuJe (hopmynbl. Berancnenus
no ¢opmynam. [IpeobpazoBaHre OYKBEHHBIX BBIPKEHHM, TOXJIECTBEHHO pPaBHBIC BBIPAKEHUS,
MpaBWia MpeoOpa3oBaHUs CyMM M TIPOU3BENIEHUH, MpaBUiia PACKPHITHS CKOOOK U IPUBEIECHUS
MOTI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKA3aTEIIEM.

OpnowieHnbl U MHorowieHsl. CteneHb MHorouseHa. Cllo)KeHHE, BBIUMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyJIbl COKPAIIEHHOTO YMHOXXEHMS: KBaJapaT CyMMbl M KBaApaT Pa3HOCTH.
®opmya pa3sHOCTH KBaJIpaToB. Pa3znoxxenue MHOTOWIEHOB
Ha MHOHUTEJH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHHE, KOpEeHb ypaBHEHUS, MpaBuiIa MPeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHIBLHOCTD
YPAaBHEHUM.

JluHeiiHoe ypaBHEHHME C OJHOW MEPEMEHHOH, YHCJIO KOpHEH JMHEWHOrO YypaBHEHUS,
pelleHrne JMHEHHBIX ypaBHeHHMH. CocTaBlieHHME ypaBHEHHMH IO YCJIOBMIO 3anadyd. Pemienue
TEKCTOBBIX 33/1a4 C [IOMOUIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHME C JABYMS NEpeMEHHBIMH M ero rpaduk. Cuctema JBYX JIMHEHHBIX
ypaBHEHUI C AByMs IE€pEMEHHbIMU. PellleHne CUCTeM YpaBHEHHH CIIOCOOOM MOJCTaHOBKHU.
IIpumeps! pemieHns TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM ypaBHEHUM.



DYyHKUUH

Koopaunara toukum Ha mnpsmoil. UucinoBble NpoMexyTku. PaccTosiHue Mexay AByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocd Ox u Oy. AOcuucca W OpaAMHATA TOYKH HaA
KOOpAMHATHON miockocT. Ilpumepsl rpadukoB, 3amaHHbIX (popmynamu. UreHue rpadukoB
peanbHBIX 3aBUcHMOcTel. [lonarue pynkumu. I'padux Gynkmuu. CroiictBa pynkiuit. Jluneiinas
¢bynkuus, ee rpapuk. I'padpuk pynkuuu y = |x|. ['paduueckoe pereHne TMHEHHBIX YpaBHEHUN U
CHUCTEM JIMHEHWHBIX YPaBHEHHUI.

8-i1 ki1ace

Yuciia 1 BbIYMCICHUSA

KBagpatubiii kopeHb u3 uucia. [loHstTne 00 uppanvoHAIBLHOM dwucie. JlecaTHYHBIC
NpUOMHKEHNs UppaloHaibHbIX yucen. CBoiicTBa apudmMeTHyecKux KBaJpaTHBIX KOPHEH U HUX
IpUMEHEHHEe K TpeoOpa30BaHUIO YHWCIOBBIX BBIPAKEHUN M BBIUYMCIEHUSAM. JleWCTBUTENbHBIC
qucha.

Crenens ¢ 1eqbIM [T0Ka3aTeaeM U ee cBoiicTBa. CTaHaapTHas 3alKCh YUCIIA.

AsiredOpanyeckue BbIpasKeHM sl

KBanpaTHblil TpexuiieH, pa3aoKeHUe KBaJpPaTHOIO TPEXUIEHA Ha MHOKUTEIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpamdeckodt npobu. CroxxeHwue,
BbIUUTAHUE, YMHOXXEHHE, JelieHHe anreOpandeckux apoOeil. PanmoHanbHbIe BBIpaXEHHUS U HUX
npeoOpa3oBaHue.

YpaBHeHUS M HEPABEHCTBA

KBangparnoe ypaBHeHue, ¢opmyrna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHMH, CBOIAIIMXCS K JUHEWHBIM U KBaapaTHbIM. I[Ipocreiimme apoOHO-
paloHaIbHbIe YPaBHEHUS.

I'paduueckas MHTEpHpeTanysl ypaBHEHHH C JBYMs MEPEMEHHBIMH U CHCTEM JHMHEHHBIX
YpaBHEHUW C JBYMs NEepeMEHHbIMU. [IpuMepbl penieHus: CUCTEM HEJIVMHEWHBIX YPaBHEHUW C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.

UucnoBble HepaBeHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHUNIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOM TmepeMeHHON. CucTemMbl
JIMHEWHBIX HEPABEHCTB C OJJTHON IIEPEMEHHOM.

DOYyHKIUT

[Tonarue ¢ynkumu. OGnacTh onmpeneneHus ¥ MHOXKECTBO 3HaueHUi (QyHKuuu. CriocoOb!
3a1aHus QYHKITAM.

I'papux ¢Pynxnun. Yrenue cBoiicTB ¢yHKkuumu mo ee rpaduxy. [Ipumepsl rpadukon
GyHKIUH, OTpaXKaloUINX peaabHble MPOLECCHI.

@OyHKIIUYN, ONKMCHIBAIOIIKME NPSAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Pyukimn y = x>, y = x°, y = Vx, y = [x|. [paduueckoe pernenne ypaBHeHHit 1 cHcTeM
YPAaBHEHUM.

9-1 KJace

Yucaa v BbIYUCJIEHUSA

PanmionaneHble umnciIa, UppalMOHATbHBIE YUCIIA, KOHEYHbIE M OECKOHEUHBIC IECATUYHBIC
npobu. MHOXECTBO JCWCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE YHCIAa KaKk OeCKOHEYHbBIE
JeCATUYHBIE ApoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKITY MHOKECTBOM JICHCTBUTEIBHBIX
4yuceNl U KOOPAMHATHOU MPSIMOM.

CpaBHEHHE [IEHCTBHUTEIBHBIX YHCE, apu()METHUYECKHE JEUCTBHUS C JEHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mMepsl 00bEKTOB OKPYKAIOIIETO0 MHUPA, JJIUTEILHOCTh ITPOIIECCOB B OKPYKAIOIIIEM MHUPE.



[TpubnuxeHHOe 3HAYEHHWE BEJIWYHMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue YHCell.
[Ipukuka u orieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHUS M HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penenue ypaBHEHUM, CBOJAIIMXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHMe. PerieHne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBajgpatHoe
ypaBHeHue. [Ipumepnl penieHus ypaBHEHHMI TPEThE M YETBEPTOMl CTENEHEH pa3ioKeHUEM Ha
MHOXUTENH.

Pemenue apoOGHO-parimoHaNbHBIX YpaBHEHUN. Perenne TeKCTOBBIX 3a7a4 aareOpandecKuM
METOJIOM.

VYpaBHeHHE C JIByMSl MEPEMEHHBIMH U ero rpaduk. Pemienue cucreM ABYX JHMHEHHBIX
YpPaBHEHUN C JAByMs IEPEMEHHBIMU. PelleHue cucrteM JBYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOe, a JAPyroe — BTOPOU cTeneHH. [ 'padudeckas WHTEPIpPETAIUS CHUCTEMbl YpaBHEHUU C
JBYMSI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue NMHEHHBIX HEPABEHCTB C OJHOM MEpPEeMEHHOW. PellleHHe CHCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanpatHble HepaBeHCTBa. ['paduueckas HMHTEpIIpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKUUH

Ksagparnunas ¢ynkmus, ee rpaduk u cBoiictBa. [lapaGoma, KoOpAWHATBI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn Gyskmmii y =kx, y=kx + b, y=k/x, y =x°, y = Vx, y = x| 1 ux cBoiicTBa.

YuciaoBblie NOCTIEA0BATEIHLHOCTH U NPOTrPecCHH

[ToHsiTHE YKCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IMOCIEIOBATEIIbHOCTH PEKYPPEHTHOM
dbopmyoit u hopMysoi n-ro uieHa.

Apudmerndeckas ¥ reomeTpuueckas nmporpeccur. GopMyIbl N-ro WwieHa apuhMeTHISCKOM
U TEOMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N-X YJICHOB.

N3o0pakenne uineHOB apu(METHUECKOM W TEOMETPUYECKOM MPOTpPEecCHMi TOYKaMH Ha
KOOpJAMHATHOMU TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. CI0KHBIE TPOLEHTHI.

Ilnanupyembie pe3yJabTaThl 0CBOEHHS MPOTrPaMMBbI

JIMYHOCTHBIE pPe3yJibTaThI

JInyHOCTHBIE  pe3yJabTaThl  OCBOGHHMS  MpOrpaMMbl  y4eOHOro  Kypca  «AnrebGpa»
XapaKTepU3yIOTCSL:

1) narpuoTuyeckoe BOCIMTAHUE:

e TMpPOSBJICHUEM WHTEpPECa K MPONUIOMY M HACTOAIIEMY POCCHIICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSM POCCHMCKMX MATEMAaTUKOB M POCCHMCKOU
MAaTeMaTU4YECKOM MIKOJIbI, K MCIOJB30BAHUIO ITHUX JOCTHKEHUH B JIPYIMX HayKax H
NPUKIAJHBIX cepax;



2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

e TOTOBHOCTBHIO K BBIMIOJHEHUIO OOS3aHHOCTEW TIpa)iIaHMHA M PEAlM3aldd €ro Mpas,
IpEJICTaBJICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYD, SIBJICHUH, IPOLEAYP TPasKJaHCKOTO O0IIeCTBa (HalpuMep, BHIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO O3THYECKHUX TMpOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUI HAayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-3TUYECKUX
MPUHIIUIIOB B AESITEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHHE:

e YCTAaHOBKOM Ha aKTUBHOE Y4acTHE€ B PEIIEHUHU MPAKTHUUECKUX 337a4 MaTeMaTUYECKOU
HalpaBIEHHOCTH, OCO3HAHUEM BaXHOCTM MaTeMaTHYecKoro oOpa3oBaHUS Ha
OPOTSDKEHUH BCEH JKM3HM Ui YCIHEIIHOW MpOo(eCcCHOHAIBHOW JesTeIbHOCTH U
pa3sBUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM M  HOCTPOCHHEM
UH/IMBUIYAIILHOM TPACKTOPHH OOpa30BaHMs U KM3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) acTeTHYECKOE BOCIIUTAHME:

e CMOCOOHOCTBHIO K IMOILMOHAIBLHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MATEeMATHYECKUX
00BEKTOB, 3ajay, peHIeHUH, pacCyX JeHUH, yMEHHEM BHUIETh MaTeMaTHYeCKue
3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI 0 MO3HAHHUS:

e OpHEHTalMEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM
MaTeMaTU4eCKOl Haykd Kak cdepbl YelIOBEUECKOM JeATeIbHOCTH, 3TAllOB €€ Pa3BUTUSA
U 3HAYMMOCTH JJIsi Pa3BUTHS [MBWIW3ALMU, OBJIAJCHUEM S3BIKOM MAaTEMaTHUKU H
MaTeMaTU4ecKOll KyJIbTypoll Kak CpEACTBOM IIO3HAHHSA MHpa, OBJAJECHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (PopMHpPOBAHME KYJbLTYPbI 3A0POBbS M 3MOIHOHAJIBHOIO
0J1aronoJIyyus:

e TOTOBHOCTBHIO TPUMEHSATh MaTeMaTHYECKHWE 3HAHHS B HMHTEpEcax CBOETO 3JI0OPOBbS,
BEJICHUS 3J0POBOTO 0o0pa3a >KU3HH (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEXKUM
3aHATUH W OTHbIXa, peryispHas (U3UYecKas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe MpaBa APYyroro
YeII0BEKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:
. OpI/IeHTaHI/Ieﬁ Ha MPUMCHCHNUEC MAaTCMATUYCCKUX 3HAHUHU AJIg pCUICHUA 3a1a4 B O6J13_CTI/I
COXPaHHOCTH OKpYKAaIOIIeW cpenbl, IUIAHUPOBAHUS TIIOCTYIIKOB M OICHKH WX
BO3MOXXHBIX TIOCTIEACTBHI JMJII OKPYXKAIOIIEH Cpenbl, OCO3HAHWEM TJI00aJTBHOTO

XapakTepa dKOJOTUYECKUX MPOOJIeM U yTel UX pelIeHus;

8) ajanTanmns K U3MEHAKIMMCS YCJIOBUAM CONUAIBHON U IPUPOIHOI Cpeabl:



e TOTOBHOCTBHO K HeﬁCTBHHM B YCJIOBHUAX HCOIMNPCACICHHOCTH, IMOBBIINICHUEM YPOBHA
CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTHUYECKYI0 NeSATeTbHOCTh, B TOM YHCIIE yMEHUS
YYUTBCS y JIPYTUX JIOJIeH, TpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHMS,
HaBBIKH U KOMITETCHIIUU U3 OIBITA IPYTHX;

e HEOOXOIMMOCTHIO B (JOPMHUPOBAHMH HOBBIX 3HAHUHU, B TOM 4KCiIe (HOPMYTUPOBATh UJICH,
MOHATHS, THUMOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0OCO3HaBaTh I[e(bI/ILII/ITBI COGCTBCHHBIX 3HAHUU U KOMHGTGHHHﬁ, IJIaHUPOBATL CBOC
pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMiO, BOCHPUHUMATH CTPECCOBYIO
CHUTyallMI0 KaK BBI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTHPOBATH NPUHHMAEMbIC
pemieHust U JAEUCTBUs, (OPMYIHpOBaTh U OILCHUBATH PUCKA M TOCIEICTBUS,
(GhopMHUPOBATH OIIBIT.

MeTtanpeamMeTHbie pe3yJibTaThI
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble Jjornueckue aeiicTBu:

e BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHUYEeCKHX OOBEKTOB,
NOHATHI, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIHPOBATH ONPEACTICHHUS MOHATHM,
yCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KJIACCU(PHUKALMU, OCHOBAHUS Uil 000O0IICHUS
U CpaBHEHUSA, KPUTEPUHU IIPOBOAUMOIO aHAIN3a,

e BOCHpPUHUMATBH, (OPMYIHPOBATH U TMPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC W
OTpHULATENIbHbIE, €MHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

e BBIBJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTUBOPCHUUS B q)aKTaX,
JNaHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX, MpeAsiaraTb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e JleNaTh BBIBOJII C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M WHIAYKTUBHBIX
YMO3aKJIFOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

e pa30upaTh JAOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHM (MpsSMbIe U OT MPOTUBHOIO),
MMPOBOAUTL CAMOCTOSATCIILHO HCCJIOKHBIC OOKA3aTCJIBCTBA MATCMATUUCCKHUX q)aKTOB,
BBICTpauBaTh ApryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BHIOMpATH CMOCOO pelmieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB
pelIcHu, BLI6I/IpaTB HaI/I6OJIee HO[[XOI[SIIJ_[I/If/’I C YUCTOM CaMOCTOSTCIBHO BBIJICJICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarejaLCcKue AelicTBUA:

e HCIIONB30BaTh  BOMPOCHI KAk  HMCCIENOBATEIbCKHMH  WHCTPYMEHT  TO3HAHWUS,
dbopMyIHUpOBaTh BOMPOCH], PUKCUPYIOIINE TPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh MCKOMOE W JIaHHOE, (pOpMUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE,

e TMPOBOJUTH IO CAMOCTOSTENBHO COCTaBJICHHOMY IUIaHY HECIOXHBIA OSKCIIEPHMEHT,
HEOOJBIIOE HCCICIOBAHUE 110 YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;



e caMoOCTOATENbHO  (QopMynaHpoBaTh O00OOMIEHUS W  BBIBOJABI IO  pe3yiabTaTaMm
NIPOBEIGHHOTO HAOIIOJCHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJIYYSHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIJABHTATh MPEITOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

e BBIBIATH HEJJOCTATOYHOCTh U U30BITOYHOCTH HH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJIS
pelIeHns 3a/1a4H;

e BBIOMpATh, AHAIU3UPOBATh, CUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH HH(OPMAILIHIO
Pa3ITUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

e BBIOMpaTh QopMy MpeacTaBieHUs UHGOPMALMU U WLTIOCTPUPOBAThH pelIaeMble 3a1auu
CXeMaMH, IuarpaMMaMu, HHOU rpadukol U X KOMOMHAIIMSIMH;

e OLIEHMBATh HAJECKHOCTh MH(YOPMAIMH MO KPUTEPHUSM, NPEITOKEHHBIM yUUTEIEM HIIU
c(OpMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHukaTHBHBIC yHHBepcaibHblIe yueOHbIe 1eHCTBUSA:

e BOCHpPUHUMATH U (OPMYIHPOBATH CY)KJICHHUS B COOTBETCTBHU C YCIOBUSIMHU U LIEISIMH
oOmIeHus, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUS] B YCTHBIX U
NUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOMYy PELICHHs 3a]laud, KOMMEHTHPOBATh
[IOJIYYCHHBIH pe3yibTarT;

e B X0ji¢ OOCYXXJIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYK/IaeMOW TE€MbI, TPOOJIEMBI,
pelmaemMoi 3aauu, BEICKa3bIBaTh UEH, HAllEICHHbBIE HA MIOMCK PELIeHUs, COTIOCTABIATh
CBOM CYXKICHHS C CY)KJICHUSMHU JIPYIrUX YYaCTHUKOB JHAliora, 0OHApYy>KUBATh paziuyue
U CXOJCTBO TMO3UIHMH, B KOppeKkTHOW (opme (opMyaHpoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

e TMPEJCTABIIATh PE3YNbTAThl PELICHUS 3a/lauM, HKCIEPUMEHTa, MCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHMSI C Y4YETOM 3a/ay MNpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;

e TIOHHMMATh U HUCIIOJIB30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBUAYAIbHON pabOTHI MPH
peleHn: yueOHbIX MaTeMaTHUECKUX 3a/1a4;

e TPUHUMATH 1LI€JTb COBMECTHOU AEATEIbHOCTH, IJIAHHUPOBATh OPTraHU3aLMI0 COBMECTHOM
paboThI, pacnpeeNaTh BUABI paboT, JOrOBapUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

e yHYaCTBOBATh B IPYNNOBBIX (hopMax paboThl (00CYXIeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI ¥ JIp.), BBIIOJHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOU JACHCTBHUS C
JPYTUMH YiICHaMU KOMaH/Ibl, OLIEHMUBATh KAY€CTBO CBOETO BKJa/ia B OOIIMKA MPOAYKT O
KpUTEpUIM, CHOPMYINPOBAHHBIM YYACTHUKAMHU B3aUMO/ICUCTBHUS.

PeryasiTuBHbIe YHUBeEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranuszaums:
e CAMOCTOSATENTBHO COCTABIIATH IUIAH, AJITOPUTM peHIeHHUs 3aaadul (WIH €ro 4YacTh),
BBIOMPATh CHOCOO pEHICHHS C YYETOM HMEIONIUXCS PECYpCOB U COOCTBEHHBIX

BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAapUAHTBI PELICHUH C Y4ETOM
HOBOI MH(pOPMAITHH.



CaMOKOHTpOJIB, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

e BIAJIETh CHOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ylbTaTa pelieHHs
MaTeMaTH4YeCKOM 3a1auu;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIPU PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa JNEATEIbHOCTH TOCTABJICHHOW IEIH U YCIOBHUSM,
O6’b$ICH$ITB HpI/I‘-II/IHbI JOCTHIKCHUSA UJIM HCAOCTUKCHUA 1ICIIM, HAXOAUTD OH_II/I6Ky, daBaTb
OIICHKY IPHOOPETECHHOMY OTIBITY.

IIpeanmeTHBIE pe3yabTAThI
7-i1 kJi1ace

K xonmy oOyuenus B 7-M KJjacce OOYYaIOIMIUNUCS TMOTYyYUT CIEAYIONIAE TPEAMETHBIC
pe3yabTaThl.

Yuciia 1 BbIYMCICHUSA

BbimonHATe, coyeras yCTHbIE W IHCBMEHHBIE IPHEMBI, apuU(PMETHUYEeCKUe IeHCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, MPUMEHATH pPa3sHOOOpa3HbIE CHOCOOBI U
MpUEeMbl BBIYUCIICHHUS 3HAUE€HUN JApPOOHBIX BBIPAKEHMM, COJEp)KalluX OOBIKHOBEHHBbIE U
JeCATUYHBIE Ipo0u.

[TepexoauTh OT OfHOW (OPMBI 3aMUCH YUCET K Apyroi (mpeoOpa3oBHIBATH JNECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB ).

CpaBHMBATH M YIOPSIOYMBATH pallMOHAIBHBIC YHCIIA.

OKpyrasTh Yncia.

BEBIIONHATE MPUKUAKY W OLIEHKY pe3yJbTaTa BBIUMCICHHHA, OIEHKY 3HAYCHHH YHCIOBBIX
BbIpaKEHUI. BBIMOIHATE AEMCTBHS CO CTETIEHAMHU C HATYpaJbHBIMH ITOKa3aTeNsIMU.

[TpuMeHATH MPU3HAKH IETMMOCTH, Pa3I0KEHHUE Ha MHOKUTEIN HATYPaIbHbBIX YHCEIL.

Pemarh mnpakTUKO-OPHEHTUPOBAHHBIE 3a/1aYd, CBA3aHHbIE C OTHOIICHHEM BEJIMYUH,
MPONOPIMOHATBHOCTHIO BEJIMYHMH, MPOIIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTAaThl PEIIeHUs 3a71a4
C YYETOM OTpaHUYEHHI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb3oBarh anreOpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B Mpoliecce
OCBOCHHUSA y4eOHOT0 MaTepuaia.

HaxoauTh 3HaueHns OYKBEHHBIX BBIPQXKEHUN MIPU 3a/IaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHus 1EJIOr0 BHIPAKEHUS] B MHOTOWIEH NPUBEICHHUEM MOA0OHBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BbIMONHATE YMHOXKEHHE OJHOYJICHa Ha MHOTOWIEH W MHOTOWIEHa Ha MHOTOYJICH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyImecTBIATh Pa3IOKEHHE MHOTOYJICHOB HAa MHOXKHUTENIM C TOMOILNBIO BBIHECEHHS 3a
CKOOKHM OOIIEero MHOXXHUTEJS, TPYNIUPOBKH CllaraeMbIX, MPUMEHEHUs (HOPMYINl COKpAIleHHOTO
YMHOXKEHUSI.

[IpumensTp mnpeoOpa3oBaHUsT MHOTOWIEHOB JUIS pELICHUS pa3iMuYHBIX 33434 U3
MaTEeMaTHKH, CMEXHBIX IPEJAMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMH TOKA3aTENsIMH IS TIPeoOpa3oBaHUs
BBIPAKCHUM.



YpaBHeHHUsS M HEPABEHCTBA

Pemiate nuHelHBIE ypaBHEHHUSI C OJIHOW TNMEPEMEHHOW, MPUMEHSS MpaBuja IMepexoja OT
HCXOJIHOTO YypPaBHEHHS K paBHOCUIbHOMY eMy. [lpoBepsiTh, SBISETCS JIM YHCIO KOpPHEM
YpaBHEHUS.

[TpumensITh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupath mpuMepsl Map YKce, SIBISIOMINUXCS pPEelIeHUeM JTMHEHHOTO YpaBHEHHS C ABYMsI
MepEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IIIOCKOCTH TpaduK JHMHEHHOTO ypaBHEHHS C JABYMS
MIEPEMEHHBIMH, MOJIB3YSCh TPa(QUKOM, TPUBOTUTH PUMEPHI PEIICHHS YPABHEHHSI.

Pemate cucreMbl IByX JMHEHHBIX YpaBHEHUH C JIByMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecKu.

CoctaBisiTh W peliaTh JUHEWHOE YpPAaBHEHHWE WIIM CUCTEMY JIMHEWMHBIX YpPaBHEHUW 10
YCJIOBHUIO 3aJlayd, HHTEPIPETUPOBaTH B COOTBETCTBHMM C KOHTEKCTOM 3a/Jaud MOJYYCHHBIH
pe3yibTar.

DOyHKUUH

N3o0pakaTh Ha  KOOPJAWHATHOMW TIPSAMON  TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KHU, HWHTEPBAJbl, 3alUChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanvecKoM S3bIKE.

OTMeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM, CTPOUTH
rpadukn TuHeHHbIX QyHKIUHA. CTpouTh rpaduk QyHKIIUA Y = [X].

OnuceBaTh ¢ MOMOIIBIO (YHKITUH U3BECTHBIC 3aBUCIMOCTH MEX]y BEIIMYMHAMH: CKOPOCTbD,
BpEMSI, paCCTOSIHUE, 1IeHa, KOJHMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune QyHKIMM MO0 3HAYECHUIO €€ apryMeHTa.

[Tonnmate rpaduveckuii croco0d MpenCcTaBICHUS W aHajdu3a WH(OpPMAIMU, W3BICKATh H
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAUKOB PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8-i1 ki1ace

K xonmy oOyuenuss B 8-M KkJjacce OOyYaroIIUiiCs MOMYYUT CIEAYIOUINE MpPEIMETHBIC
pe3yabTaThI.

Yucaa v BbIYUCTICHUA

Hcnonbs30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHUCEN JJIA
CpPaBHEHUS, OKPYIJICHHWsS W BBIYHCICHUN, W300pa)xkarh ACHCTBUTENbHBIC YWCIA TOYKAMU HaA
KOOPJMHATHOM MPSIMOM.

[TpumensITh MOHATHE apU(PMETUIECKOTO KBAPATHOTO KOPHS, HAXOIUTh KBapaTHBIC KOPHH,
UCIIONIb3YSl TPU HEOOXOIMMOCTH KaJbKyNATOp, BBINOJHATH MpeoOpa3oBaHUsl BBIPAKEHUH,
coJiepKallMX KBaAPAaTHbIC KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX M MaJIbIX YHCEN C MOMOUIBIO JIECATUYHBIX ApoOei u
creneHeit yucna 10.

AsiredOpanyeckue BbIpasKeHM sl

[IpuMeHsSITh TOHSATHE CTENEHU C IMEeJIbIM II0Ka3aTelieM, BBIMOJHATH MPeoOpa3OBaHUS
BBIPAXKEHM, COAEPIKAIUX CTENEHU C LIEJIBIM ITOKA3aTeJIEM.

BEBIIONHATE TOXAECTBEHHBIE MPEoOpa3oBaHMs pPAIlMOHATBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOWIEHAMHU U alireOpandeckKuMH JpoOsiMHu.

PacknanbiBaTh KBagpaTHBINA TPEXUJIEH HA MHOKUTEIIH.

[TpumeHsTH TpeoOpa30BaHUs BbIPAXKEHHUH ISl pellICHUs] pa3InyHbIX 3a/1a4 U3 MaTEMaTHKH,
CMEXHBIX MIPEAMETOB, U3 PEATLHON IPAKTUKH.

YpaBHeHMsI 1 HEPABEHCTBA

Pemate nuHelHbIe, KBaJApaTHbIE YPABHEHHUS M pallMOHAJIbHBIE YPABHEHUS, CBOISIIMECS K
HUM, CHUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.



IIpoBoauTh IpoOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIE C
MpUMEHEHHEM IrpapuuecKux MpeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHHUE WM CHCTEMaA
YpaBHEHMH PEIIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

[TepexomuTe OT cioBecHOW (HOPMYIUPOBKHM 3alauyu K e€¢ anreOpandeckod MoJenu ¢
IIOMOLIBI0 COCTABJICHUS YpPAaBHEHUS WM CHUCTEMbl ypaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥ MOJTyYeHHBIN pe3ysbTar.

IIpyuMeHsTh CBOICTBA YHMCIOBBIX HEPABEHCTB Ul CPABHEHHUS, OLIEHKH, pEIIaTh JIMHEHWHBIE
HEpaBeHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMbl, JaBaTh IpaUUECKyr0 HIUTIOCTPAIUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUT

IToHnMaTh ¥ UCTIONB30BATh (PYHKIIMOHATIBHBIE TIOHATHS U S3BIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYeHHUsI), OTPEACIATh 3HaUYeHUE (PYHKIMH 110 3HAYCHHUIO apryMeHTa, ONpeAeNsiTh CBOICTBa
¢byHKIMHU 1O ee rpaduKy.

Ctpouts rpaduKkn dMeMeHTapHbIX GyHKIHi Buga: y = k/ix, y = x% y=x°, y = [x|, y = Vx.
OnuceiBaTh CBOMCTBA YUCIOBOH (QYHKIHH T10 €€ rpaduky.

9-i1 kJy1ace

K xonmy oOyueHuss B 9-M KkJjacce OOYyYarOIIUIiCS MOMYYUT CIEAYIOUINE MpeIMETHBIE
pE3yNIbTaTHI.

Yucia v BbIYUCTICHUA

CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAIBHBIE U UPPALIMOHAJIbHBIE YHUCIIA.

Beimonuate apudmMeTnueckue NEHCTBHS C PallMOHAJIBHBIMH YUCIIAMH, COYETas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BHIYHUCIICHUS C HPPALMOHATBHBIMH YHCIIaMHU.

HaxomuThs 3HaueHus CTENEHEN C LENbIMHU M0Ka3aTelsIMU U KOPHEH, BBIYMCIATH 3HAUCHHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrasTh JAEHCTBUTENbHBIE YHWCIA, BBIMOJHATh HPUKUIKY pe3ysbTaTa BBIYHMCICHUH,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHUS M HEPABEHCTBA

Pemath nuHeliHbIe U KBaJIpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJSIINECS K HUM, IPOCTEUIIIHE
IpoOHO-pallnOHATIBHBIE YPABHEHHUSL.

Pemarp cuctembl ABYX JMHEHHBIX YpaBHEHHH C JABYMs NEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemarp TekcToBble 3amauM anreOpayeckuM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUSI UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoauTH MpoOCTENIIE UCCIETOBAHNUS YPABHEHUW U CUCTEM YpPaBHEHHI, B TOM YHCIE C
pUMEHEHHEM rpaduuecKux NnpecTaBieHuit (yCTaHaBIUBaTh, UMEET JI ypaBHEHHE MU CUCTEMA
YpaBHEHUI peIlIeHus, €CII UMEET, TO CKOJIbKO, U Tp.).

Pemate nuHeliHBIE HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xarh peLICHHUE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOIA, 3aMMChIBATh PEIICHHUE C TTOMOIIbIO CHMBOJIOB.

Pematp cuctemsl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAJPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIeHHWE CHCTEMbl HEPABEHCTB Ha YHMCIOBOW MPSIMOM, 3alMCHIBATh
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a/1au.

DyHKUUH

PacrioznaBath (yHKIIMU M3y4eHHBIX BUAOB. [loKa3pIBaTh cXxeMaTHUECKH PACMOJIOKEHUE Ha
KOOPJIMHATHOH IIOCKOCTH TpadukoB GyHKImi Buna: y = kx, y=kx + b, y=k/x, y=ax’ +bx +c,
y =%, y =X, y = [x|. B 3aBuCHMOCTH OT 3HaueHHil KO>((HIMEHTOB, ONKMCHBATE CBOICTBA
GbyHKIMHA.

Crpouth M u300pa’kaTh CXeMaTHYECKH Tpaduku KBaApaTUUYHBIX (YHKIUN, OMUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (DYHKIMNA MO UX TpaduKam.



Pacnio3HaBath KBaapaTHUHyIO GYHKIHIO 11O (hopMyJie, IPUBOJUTH MPUMEPHI KBaIPaTUIHBIX
GyHKIMA U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHH.

Yuci0BbIe MOCIA€10BATEIbHOCTH U NPOrpeccHu

PacrioznaBaTh apupMETHUECKYI0 U T€OMETPUYECKYI0 MPOTPECCHH MPU Pa3HBIX crocolax
3aJJaHUA.

BBINONMHATE BBIYUCIIEHUS C HCIONb30BaHHEM (OpPMYI N-ro ujieHa apuPpMETHUECKON H
F€OMETPUYECKOMN ITPOrPECCUil, CyMMBI IIEPBBIX N-X YJICHOB.

N306paxaTh 4aeHbl IOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON MIOCKOCTH.

Pemrate 3aaun, cBSA3aHHbBIE C YUCIOBBIMU TOCJIEAOBATENILHOCTMH, B TOM YHCIIE 334a4H U3
peanbHOM XU3HU (C UCTIOIB30BAHUEM KaJTbKYIIATOPA, ITM(DPOBBIX TEXHOJIOTHA).

TemaTnyeckoe IIAHUPOBAHUE

7-1 KJ1acc
KoumnuecTBo yacos
N HanmeHnoBanme 3
° O — Konrtpon |Tpakru | /1€KTPOHHbIE (undposbie)
n/n S — Beero | aBIE yeckue |00Pa3’oBaTebHBIE PECYPCHI
padoTsl | padoThI
Ypc1a i BErHCICHIS bubnnoreka ®I'NC «Mos
1 PALIOHANLHLLE tmcna' 25 1 mkona» — lesson.academy-
H content.myschool.edu.ru/02.2/07
Anrebpa, 7 kirace. PI'AOY II1O
2 ;:Irzgi a:;ecxne 27 1 «Axanemus MUHIIPOCBEILICHUS
p Poccun»
DNEeKTPOHHBIA 00pa30BaTEIbHBIN
pecypc «/lomaiiHue 3agaHus.
3 zep aj}f;?i; 20 1 OcHoBHOe o011ee 00pazoBaHUeE.
p Anrebpay, 7-9 kmaccel. AO
«M3natenscTBO "[IpocBemienue»
4 Koopaunats! u 24 1 < >
rpaduku. OyHKIIUHA
5 [ToBTOpEHME U 6 1 < >
00o00mIeHme
OBILIEE KOJIMYECTBO 100 |5 0
YACOB I10 ITPOTPAMME




8-i1 ki1ace

KoanuectBo yacos
Ne Haumenopanmue DJIeKTPOHHbIE (uudposBbie)
/' pa3/ieJioB U TeM Konrpoa | IlpakTuy 5 P pp
n/n HPOrPAMME! Beero | bHBIE eCKHUe o0pa3oBaTejibHbIE pecypchl
padoTsl | padoThI
bubnmoreka ®I'UC «MOS mikomay —
Yucna v BBIYUCIICHHUS.
1 KBaIDaTHbIe KODHI 15 lesson.academy-
P P content.myschool.edu.ru/02.2/08
Yucna v BBIYUCIICHHUS. Anrebpa, 8 xkmacc. ®I'AOY JIIO
2 CreneHs ¢ 1eIbIM 7 «AxaneMus MuHnpocBeneHus
ITOKa3aTeIemM Poccun»
DJIEKTPOHHBIN 00pazoBaTeNbHBIN
Anrebpanueckue pecypc «/lomaniaue 3a/1aHMUs.
3 | BBIpaKEHHUS. 5 1 OcHoBHOE  o0miee  oOpa3oBaHHUE.
KBanpaTHblil TpexuiieH Anrebpa», 7-9  xmaccel.  AO
«M3narenscTBoO "[IpocBemenue»
AnreOpandeckue
4 | BBIpaXKeHMUS. 15 1 <.>
Anrebpandeckas 1po0b
YpaBHeHus 1
5 | HepaBeHCTBa. 15 1 <..>
KBanpaTHble ypaBHEHUs
YpaBHeHus 1
6 |HepaBeHcTBa. Cuctemsl |13 <..>
YpaBHEHU
YpaBHeHus 1
7 | HepaBeHCTBa. 12 1 <..>
HepasencrBa
] Oyukiuu. OCHOBHBIE 5 < >
TTOHSTHS
9 OyHkuu. Yucnossie 9 <. >
byHKIIH
[ToBTOpEHME U
10 6 1 <.>
00001eHue
OBIIEE KOJIMYECTBO
. 102 |5 0

YACOB I10 [TPOTPAMME




9-1i KJacce

KoanuecTBo yacos
Ne Haumenopanmue DJIeKTPOHHbIE (uudposBbie)
.| pa3aenoB u TeM Konrpoa | Mpakruy P opp
n/n IpOTpaMMBL Beero | bHbIE ecKme o0pa3oBaTe/ibHbIE PeCypChl
padoTsl | paboThI
Hucna v BBIYUCIICHHUS. bubmmoreka ®I'MC «Mosi mikonay» —
1 | HeficTBuTenbHbIC 9 lesson.academy-
qrcna content.myschool.edu.ru/02.2/09
YpaBHeHus u
p Anrebpa, 9 xmacc. ®LAOY IO
HEPaBEHCTBA.
2 . 14 1 «AxaneMus MuHnpocBeeHus
YpaBHeHUsI C OJTHOU
. Poccun»
nepeMeHHON
ONEeKTPOHHBIN o0pa3zoBaTenbHBIN
YpaBHeHus u pecypc «/lomariaune 3aJaHus.
3 | HepaBeHCTBa. 14 1 OcHoBHOe  obOmee  oOpa3oBaHUE.
CucreMbl ypaBHEHHI Anrebpay, 7-9 KJIaCCBI. AO
«M3narensctBo "[IpocBemienue»
YpaBHeHus 1
4 | HepaBeHCTBA. 16 1 <..>
HepasencrBa
5 OyHKIUU 16 1 <.>
Yucnossie
6 15 1 <..>
MOCJIe1I0BATENbHOCTH
[ToBTOpEHME,
o0oO0mIeHue
7 THEHHe, 18 |1 <.>
cucTeMaTu3anus
3HaHUI
OBILIEE KOJIMYECTBO
YACOBIIO 102 |6 0

I[TPOTPAMME
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