ITpunoxeHnue Ne 6

K OCHOBHO# obOpa3oBaTe/ibHOW Mporpamme
OCHOBHOTO 0011ero obpa3oBaHus

MAOQOY COII Nol4 um. B.®. ®dypdauena
(yrBepxpgeHo npukaszoM Ne 91 ot 30.08.2023)

MyHULIMTIATbHOE aBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUPEeXK/JeHHe
cpeaHsisi 001eo0pa3oBare/ibHasi Ko/1a Nel14 um. B.®. dydauea

PABOYAS ITPOTPAMMA YUEBHOTI'O ITPE/IMETA
AJITEBPA
7 - 9 Kjacc

IMOACHUTEJ/IBHASA 3AITNCKA

Anrebpa siIBAsieTCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTrO 0OII[ero oOpa3oBaHHs: OHa
obecrieurBaeT U3yueHHe APYTUX JUCLIUTIIH, KaK eCTeCTBEHHO-HAYYHOT0, TaK U TYMaHHUTapHOTO
I[UKJ/IOB, €€ OCBOEHHE HeOOXOAMMO IS TIPO/IOJDKEHUs] 00pa30BaHMsl U B MIOBCEJHEBHOW >KHU3HMU.



Pa3Butue y 0Oydaroluxcsi HaAy4YHBIX TIPE/ICTABJIEHUM O TIPOUCXOXKIAEHUM U CYL[HOCTH
anrebpandeckux abCTpakiui, crocobe OTpa)keHHsT MaTeMaTHYecKOW HayKoW SIBJeHUNd W
TIPOLIECCOB B TIPHPOJie M OOLecTBe, pPOIM MaTeMaTHUYeCKOrO MOZEIMPOBaHWs B HAyYHOM
MO3HAaHWU U B TPAKTHKe CrocoOCTByeT (hOpMHPOBaHMIO HAyYHOTO MUPOBO33DEHUSI M KauecTB
MBIITIEHUS], HeOOXOAUMBIX /ISl aflanTallid B COBpeMeHHOM HudpoBom obiecTBe. V3yueHue
asreOpbI oOecrieurBaeT pa3BUTHe YMeHUs HabJIr0jaTh, CPABHUBATh, HAXO/UTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIILJIEHUs], CIIOCOOHOCTM apryMeHTHMPOBAaHHO OOOCHOBBIBAaTH CBOU
JIeNCTBUSI U BBIBOJBI, (GOPMY/IMPOBaTh yTBepxKaeHUs. OcBoeHHe Kypca aireOpbl obecrieunBaeT
pa3BUTHE JIOTMUECKOTO MBbIIIJIeHHs] O0ydarouxcs: OHU HWCTOJb3YIOT [IeIyKTUBHBIE U
WH/IYKTUBHBIE PAcCyKAeHHUsi, 0000IIeHne M KOHKpeTH3aluio, abcTparupoBaHue M aHaJIOTHIO.
OOyueHue anrebpe TMpeArnosaraeT 3HAYUTETbHBI OOBEM CAMOCTOSTENHHON [1esTebHOCTH
o0yyarIuxcs, TI03TOMY CaMOCTOSITe/IbHOe pellleHHWe 3a7iau  SIB/ISeTCs  peanu3alyeit
JiesITeTbHOCTHOTO TPHUHIIUTIA 00yJeHusl.

B crpykrype rmporpamMMmbl yuebHOTO Kypca «Auirebpa» [jidi  OCHOBHOTO 0OIIero
oOpa3oBaHUsi OCHOBHOE MeCTO 3aHMMAIOT COjlep)KaTesibHO-MeToAuueckue JuHud: «Uucma u
BBIUKMC/IEHHS», «AJrebpanueckrie BLIPAKEHHs», «YPaBHEHHMs M HEPaBeHCTBa», «DYHKIMK».
Kaxzast u3 3TUX Cojiep)KaTe/lbHO-MeTOIUUeCKUX JIMHUM Pa3BUBAETCS HA MPOTSDKEHUM TPEX JIeT
M3yueHUs Kypca, B3aMMO/IeHCTBYSI C I[PYyTUMH ero JMHUSAMU. B Xoze u3yueHus yueOHOTO Kypca
00yUarIUMCS PUXOIUTCS JIOTUUECKH PAaCCYyK/1aTh, UCII0/Ib30BaTh TEOPETUKO-MHOXKEeCTBEHHBIH
S3bIK. B CBSI3M C 3THM B Mporpammy yueOHOro Kypca «Anredpa» BKIHOUEHbI HEKOTOPbIE OCHOBBI
JIOTWKY, TIpeJiCTaB/leHHble BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTHuecKoro o0Opa3oBaHusI U
CTOCOOCTBYIOIIME OBJa/IeHHI0 OOyYarolMMUCS OCHOB YHHBEPCAJbHOTO MaTeMaTH4eCKOro
s3biKa. Cofiep>KaTesTbHOM M CTPYKTYPHON OCOOEHHOCTBHIO Y4eOHOTo Kypca «Anrebpa» sBseTCs
€ro WHTerpupoOBaHHbIN XapakTep.

Comepxanve MHUM «UKWCIa W BBIYMCIEHUSI» CIAY)XKUT OCHOBOW it JA/IbHEMIIIero
M3yueHUs MaTeMaTHKH, CIOCOOCTBYeT pa3BUTHIO Yy OOYYArOL[UXCSl JIOTUYECKOTO MBILITEHUS,
(hOpMHPOBAHHIO YMEHHS TI0/Ib30BaThbCSl AJITOPUTMAMM, a TAKXKe MPUOOPETEHUI0 TIPAKTUUYeCKUX
HaBBIKOB, HEOOXOAWMBIX [Jisi TIOBCeJHEBHOM >XM3HU. Pa3BUTHe TOHSATHS O YKMC/Ie Ha YDPOBHE
OCHOBHOTO 0011iero oOpa3oBaHMsI CBSI3aHO C pALMOHAJLHBIMU W WPPALMOHATBHBIMHU UHCIaMH,
dhopMUpoBaHUEM TIpe/ICTaB/IeHUM O JeHCTBUTE/bHOM uuc/e. 3aBepilieHrhe OCBOeHMS! UKC/I0BOU
JIMHUW OTHECEHO K cpeiHeMy 0011ieMy 06pa30BaHUIo.

CopmepxaHue [JByX anreOpauvueckKux JIMHUKA — «AjreOpanueckue BBIpaXKEHUs» U
«YpaBHeHUsI U  HepaBeHCTBa»  CMOCOOCTBYyeT  (OPMHDOBAHMIO Y  OOyuaromuxcs
MaTeMaTHUeCcKOro armapaTa, HeoOXOJUMOro /sl pellieHus 3a/[ad MaTeMaTHKH, CMeXKHBIX
TIpeIMETOB Y MPAKTHKO-OPHUEeHTHPOBaHHLIX 3ajau. Ha ypoBHe ocHOBHOrO 001riero obpa3oBaHus
yueOHbIM  MaTepWiaql  TPYIMIIMPYeTCs  BOKPYr  pallMOHAMbHBIX  BBIpaKeHWH.  Anrebpa
JIEMOHCTPUPYET 3HAUeHHe MaTeMaTUKU Kak si3bIKa JIjIsl IOCTPOEHUS] MaTeMaTUUeCKUX MO/jIesel,
OTMCaHUs TIPOLIECCOB U SIBJIEHUM peasibHOTO MHpa. B 3azaum oOydeHusi anrebpe BXOZASAT TakKxe
Ja/ibHelIee pa3BUTHE aATOPUTMHUECKOTO MBIIIIIeHUs, HeoOXOAMMOro, B YaCTHOCTH, ISt
OCBOEHUsI Kypca UWH(POPMATHKWA, U OBJaJieHHe HaBbIKAMU [IeAYKTUBHBIX DPaCCyKIeHHUH.
[Tpeo6Gpa3oBaHre CMMBO/BHBIX (DOPM CMOCOOCTBYET Pa3BUTHIO BOOOpaXkeHHUs, CTIOCOOHOCTEH K
MaTeMaTHUeCKOMY TBODUECTBY.

Cogepkanvie  (yHKIMOHAIbHO-TpaUUeCcKO  /JMHUM  HAL[eJIeHO Ha  T0JyYeHHue
00yuarolUMHUCsS 3HAaHUM 0 PYHKIUAX KaK BakKHeMIlell MaTeMaThueckKol MOJIeN sl OTIMCAHUS
W UWCCe[OBaHWs pa3HOOOpasHBIX TPOLIECCOB W siBIEHWM B MpHpofe U obiectBe. V3yueHue
MaTepHasia CIIOCOOCTBYeT pa3BUTHIO Yy OOyYarolMXcsi YMeHHWsl MCII0/Ib30BaTh pa3/MuHble
BbIPA3UTe/IbHBIE CPEJICTBA SI3bIKA MaTeMaTWKU — CJIOBEeCHbIE, CHMBOJIMUECKHe, rpaduueckue,
BHOCHUT BKJIaZi B OpMHUPOBaHUe TIpe/CTaB/IeHnid 0 PO/ MaTeMaTUKU B Pa3BUTHM LIUBU/IH3AL[UU
U KYJIbTYDBI.

CorslacHo yue6HOMY TUIaHy B 7—9 K/laccax U3ydaeTcsi yueOHbIN Kypc «Ajrebpa», KOTOPBIA
BK/TFOUAeT (CJieflylOl[ie OCHOBHBbIE pasfenbl cofepkaHusi: «UwWcna W BBIUMC/IEHUS»,
«Anrebpanueckure BbIpaXXEHHUs», « Y PABHEHHUSI U HEPABEHCTBa», « DYHKI[UN».



Ha u3yuenue yuebHoro Kypca «Anrebpa» otBogutcst 306 uacos: B 7 kimacce — 102 vaca (3
yaca B Hejle/to), B 8 kiacce — 102 uaca (3 yaca B Hejlento), B 9 kimacce — 102 vaca (3 yaca B
HeJlesTio).

CBA3b C PABOYEN ITPOI'PAMMOM BOCITUTAHUS IITKOJIBI

Peanu3anyisi BOCITUTATE/NBHOTO TOTEHIMana ypOKOB anreOpel (YPOUHOW [esTe/bHOCTH,
ayJUTOPHBIX 3aHATMM B paMKaXx MaKCUMarbHO [IOMyCTUMOM  yueOHON  Harpysku)
npeJyCMaTpUBaeT:

- MakCHMMasbHOe HCII0/Ib30BaHWe BOCIUTATENbHBIX BO3MOYKHOCTEW COJep)KaHUsi YPOKOB
s (OpMUPOBaHUS Y OOYYaroIMXCST POCCUMCKUX TPAAUI[UOHHBIX YXOBHO-HPAaBCTBEHHBIX U
COLIMOKY/IbTYPHBIX  L|€HHOCTeM, pOCCUMCKOrO HCTOPUYECKOrO0 CO3HaHUSI Ha  OCHOBE
MCTOPUUECKOTO TIPOCBEILeHUs; TI0A00p COOTBETCTBYIOIIEr0 COZep)KaHHsl YPOKOB, 3aJaHUM,
BCIIOMOTaTe/IbHBbIX MaTeprasioB, MPO0/IeMHBIX CUTYaLUH /il 00CYK/eHUIA;

- BK/IFOUEHUE B COJlep)KaHre YPOKOB L|e/IeBbIX OPUEHTUPOB Pe3yJIbTaTOB BOCIIWTaHMS, MX
yueT B onpe/ieJieHH BOCIIMTATe/IbHbIX 3a/lau YPOKOB, 3aHSATHH;

- BBIOOP METOZIOB, METO/IMK, TEXHOJIOTHM, OKa3bIBAIOIIMX BOCIIUTATe/TbHOE BO3/[€HCTBYE Ha
JIMYHOCTb B COOTBETCTBUM C BOCIMTaTe/bHBIM HJeasioM, Lie/bl0 W 3aJjayaMu BOCIIUTaHUS,
1|e/leBbIMHA OpUEeHTHpaMH pe3y/bTaTOB BOCIIMTaHMS; peasu3aljiio MpPHUOpPUTETa BOCIUTAHUS B
yueOHOM ZiesTe/IbHOCTH;

- TIpMBJIeUeHre BHUMAaHUSI 00y4JaroluXxcs K 1[eHHOCTHOMY acCIeKTy U3yuaeMbIX Ha YPOKax
TpeIMETOB, SIBJIEHUM W COOBITHH, WHHUI[MUPOBaHHE OOCYXAeHUM, BBICKA3bIBAHUM CBOErO
MHeHUsI, BBIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIIEHUSI K WU3y4aeMbIM COOBITHSIM, SIBJIEHUSIM,
nvLam;

- TpUMeHeHWe WHTepaKTUBHBIX (opM yuebOHON paboTbl — WHTe/IeKTyalbHbIX,
CTUMYJ/IMPYIOIIMX T[103HABaTe/bHYI0 MOTHBALIUIO, WIPOBBIX METOJWK, [AWCKYCCHM, [aroIIyux
BO3MOKHOCThH TIPUOOpEeCTH ONBIT BejleHUs] KOHCTPYKTHBHOTO JMajiora; TpYIIOBON paboThl,
KOTOpasi YYWAT CTPOUTHb OTHOLIEHWS U JeHCTBOBaTh B KOMaHZE, CIIOCOOCTBYeT PpasBUTHIO
KPUTHUECKOTO MBILLIIEHUS;

- moOyxzeHre oOyuarouuxcsi CcoO/IIOAATh HOPMBI TIOBeJleHUs, TIpaBWIa OOIIeHHs] CO
CBepCTHUKAMU U TeJaroruyeCcKuMu pabOTHUKaMH, COOTBETCTBYIOIWE VK/aly IIKOJIbI,
yCTaHOBJIEHUE U TIOJIePKKY 100poskenaTeTbHOM aTMOC]epshI;

- OpraHu3al[ii0 HaCTAaBHUYECTBA MOTUBUPOBAHHBIX U 3PY/IUPOBAHHBIX 00YYAIOLIUXCS HaJ
HEeyCIeBalIlMMU  OJIHOK/JIaCCHUKaMHM, B TOM u4Hcjle C 0cobbiMu 0Opa3oBaTe/bHbIMU
NOoTPeOHOCTSIMM, ZIAO[Er0 OOYYaroIMMCS COI[MA/IbHO 3HAUMMBIA OMBIT COTPYZAHUYECTBA M
B3aMMHOM MOMOIIY;

- UWHUIMMPOBaHWE U TIOAJEP)KKY HCCIe[OBaTe/IbCKON esiTe/IbHOCTU  00yuaroIuxcs,
MJIaHUPOBaHWe U BBINOJHEHWe WHAWBU/Ya/lbHBIX W TPYIIIOBBIX MPOEKTOB BOCIUTAaTeTbHOU
HaripaB/IeHHOCTH.

- peanu3ali0 MepoIpUATHUH KajleHJapHOro TulaHa Paboueli MporpamMmbl BOCIHMTaHUS
MAOY COII Nel4 um. B.®. ®ydauesa.



Pe3y/bTaThl peany3alvii eIMHCTBA YUeOHOW U BOCITUTATEIbHOMN JIeATe/TbHOCTH OTPayKEeHbI
B pa3sjenie paboueill mporpamMMmbl «JIMUHOCTHbIE pe3y/bTaTbl W3yueHHs yueOHOro TmpeamMera
anreOpbl HA YPOBHE OCHOBHOTO 0011[er0 00pa30oBaHusI».



CO/JEPKAHUE OBYUYEHUSA
7 KJIACC

Yucia ¥ BBIYUC/IEHUSA

Ipobu 0OBIKHOBEHHbIE W JeCSATUUHBbIE, TE€pPexo/, OT OJHOM ¢opMbl 3amucu Apobeii K
Apyroil. IToHsiTHe palMoHaNbHOTO YMC/a, 3alMCh, CpaBHEHMe, YIIOPsiloUuMBaHUe palMOHaIbHbIX
ynces. AprudmMeTryeckue eMCTBUSI C PaLMOHA/TIbHBIMUM urciaMy. PellieHune 3a1au U3 peasbHOU
MPaKTHKH Ha YacTH, Ha APOOH.

CrernieHb C HaTypajbHBIM TIOKa3aTesjeM: Orpefie/ieHHe, mpeoOpa3oBaHUe BbIpaKeHWH Ha
OCHOBe Orpe/ie/ieHs], 3arch OObIIMX uKcen. [IpoLeHTkl, 3aMMch MPOLIEHTOB B BUJe ApoOU U
Jnpobu B BUje TpOLIeHTOB. TPy OCHOBHBIE 3aJlaud Ha TPOLIEHTHI, pellleHre 3aZiau U3 peasbHOMN
TIPAKTUKHU.

[TpuMeHeHNe TIPU3HAKOB /1e/TMMOCTH, pa3/io’KeHre Ha MHOXKUTEe/TM HaTypa/ibHbIX UKCerl.

PeastbHbIe 3aBUCMOCTH, B TOM YKCJIe TIpsiMasi M 0OpaTHast POTOPIIMOHATbHOCTH.

Anredpanuyeckue BbIpaKeHHA

[TepeMeHHbIe, UMCIOBOE 3HaueHWe BbIPAKEHUSI C TepeMeHHOH. JlomycTuMble 3HauyeHus
nepeMeHHbIX. [lpeAcTaBieHMe 3aBUCMMOCTU MeX]y BelMUMHaMU B BuUZAe (OPMYJIBI.
Beruricnenus o ¢opmynam. IIpeobpa3oBaHre OyKBeHHBIX BbIDaXKEHHH, TOXKECTBEHHO PaBHbIE
BBbIpa)KeHUs, TIpaBuJia rpeobpa3oBaHusi CyMM U MPOW3Be/|eHUi, TTpaBUia PacKpbITUS CKOOOK U
TIpUBe/IeHNsI TIOZ0OHBIX CTaraeMbiX.

CBolicTBa CTereHy C HaTypa/bHbIM [10Ka3aTeseM.

OpHouneHbl U MHOrouseHbl. CTerneHb MHorouseHa. Crio)keHue, BbIUMTaHUE, YMHOXKEHHUe
MHOTroujieHoB. DOopMy/ibl COKpAIllEHHOTO YMHOKEHMS: KBaZipaT CyMMbl U KBaJpaT pa3HOCTH.
dopmyiia pa3HOCTU KBa/IpaToB. Pasznoxxenue MHOTI'04/IeHOB
Ha MHO)KUTEJIH.

YpaBHeHus ¥ HepaBeHCTBA

YpaBHeHWe, KOpeHb ypaBHeHUsl, MpaBuia Mpeobpa3oBaHusl YpaBHEHUS, PABHOCU/ILHOCTh
YPaBHEHHUH.

JlvHeliHOe ypaBHeHMe C O/IHOM TlepeMeHHOM, UYMC/I0 KOPHeM JIMHeMHOro YypaBHEHUS,
pellieHWe JIMHeWHbIX ypaBHeHWW. CocCTaB/ieHHWe ypaBHEHUM IO YC/IOBMIO 3ajauu. PerneHue
TEKCTOBBIX 3a/jau C IOMOILIbIO YPaBHEHUM.

JIuHeliHOe ypaBHeHHe C JBYMsl IepeMeHHbIMU U ero rpaduk. Cucrema [ByX JIMHEMHBIX
ypaBHEHWI C AByMsi TepeMeHHbIMH. PellleHre cucTeM ypaBHeHHI CrIOocoO0M TO/[CTAHOBKHU.
[TprMmeps! pellieHUs TEKCTOBBIX 3a/lau C MOMOILbI0 CUCTEM YPaBHEHHH.

DyHKIMU

KoopzavHaTta Touku Ha mnpsiMoil. Uunc/ioBble MpoMexXyTKu. PaccTosiHne Mexzay [AByMst
TOYKaMU KOOP/AMHATHOM TIPSIMOIA.

[TpsimoyronbHasi cucrteMa KoopauHat, ocu Ox u Oy. Abcuucca W OpiMHAaTa TOYKM Ha
KOOD/IMHAaTHOM TJIOCKOCTH. [Ipumepsl rpaduvkoB, 3ajaHHbBIX (GopMynamu. UreHue rpadrKoB
peanbHbIX 3aBucuMocTeil. [loHsitTme ¢yHkumMu. I'paduk ¢yHkumu. CBoiicTBa  (QYHKLMIA.
JluneliHas ¢yHKUus, eé rpaduk. I'paduk dyHkumu y = |x|. ['paduueckoe peliieHre JTMHENWHbIX
YPaBHEeHHUH U CUCTeM JIMHEWHBIX ypaBHEHUH.

8 KVIACC

Yucia ¥ BBIYUC/IEHUSA

KeazipaTHbIli KOpeHb W3 uucia. [loHsitThe 06 wuppalMoHa/bHOM uHciie. [lecITUUHBbIE
TpUO/IMKeHNs1 UppariMOHaNbHBIX ynces. CBoiCTBa apudMeTUyeCKUX KBaZIpaTHBIX KOPHeH U UX
npuMeHeHWe K TIpeoOpa30BaHUIO UMCIOBBIX BBIDAKEHWM W BBIUMC/IEHUSM. [leliCTBUTeNbHbIE
yucsa.

CreneHb C Lie/IbIM ITOKa3aTtesieM U eé cBolicTBa. CTaHAapTHast 3alMCh UKCIIA.

Anredpanyeckue BbIpaKeHUs

KBazipaTHbIli TpéxusieH, pa3fo)KeHue KBaZpaTHOro TPEXusieHa Ha MHOXKUTEJTH.



Anrebpanueckasi Apobb. OCHOBHOe CBOWCTBO anrebpanueckoi apobu. CrioxkeHue,
BbIUMTAHWE, YMHO)KeHHe, JlefieHre anrebpanueckux Apobeil. PalivoHanbHble BbIDa)KEHUSI U UX
npeoOpa3oBaHue.

YpaBHeHMs 1 HepaBeHCTBa

KBagparHoe ypaBHeHMe, (hopMysia KOpHeil KBaJpaTHOro ypaBHeHMs. Teopema Buera.
PerieHrie ypaBHEHWM, CBOJSINMXCS K JIMHEMHBIM M KBaJpaTHbIM. IIpocTeiiiiivie ApoOHO-
paLMoHa/bHbIe YpaBHEHUSI.

I'padmueckasi uHTepripeTalysi ypaBHEHU C [ByMsl TlepPeMEHHbIMU U CHUCTeM JIMHEeWHbIX
ypaBHEHUI C AByMsl repeMeHHbIMU. [IprMepbl pellleHHsi CUCTeM HeJMHEeNHbIX YpaBHEHUWM C
JIByMsI [lepeMeHHbIMHU.

PernieHye TeKCTOBBIX 3a/jau ajireOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBAa M UWX CBOMCTBA. HepaBeHCTBO C OJJHOM TlepeMeHHOM.
PaBHOCHIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBAa C OJHON mepeMeHHOH. CHCTeMbl
JIMHeWHBbIX HepaBeHCTB C OZJHOU repeMeHHOM.

DOyHKIMHU

[MousTHe dyHkuyu. Ob6acTh ompeseneHyss U MHOXKECTBO 3HaueHU (QyHKIMU. CriocoObl
3ajaHusl QyHKLIMH.

I'padpuk dyskiuu. YrteHue cBolicTB (PyHKIUU 10 eé rpaduky. [Ipumepnl rpacdukos
(byHKLMH, OTpa)karoLuX peasbHble MPOLeCChI.

@OyHKI[UM, OMUCHIBAIOIIME TIPSIMYI0 W 0OpaTHYHO TPOTOPLIMOHABHBIE 3aBUCUMOCTH, UX
rpaduku. @yHkimK y = X2, y = X3, y = VX, y=|x|. ['paduueckoe peiieHre ypaBHeHUI U CUCTEM
ypaBHEHUH.

9 K/IACC

Yuc/na ¥ BBIYUCTICHUA

ParvioHanbHbIe YKC/Ia, UPPALMOHA/IbHbIE UKC/Ia, KOHEUHble U OeCKOHeUHbIe [IeCSTHUHbIE
Jpobu. MHOXeCTBO [JeMCTBUTE/IbHBIX 4YHCes, JeHCTBUTeNbHbIe 4YKCIa KakK OeCKOHeuHble
JecsiTUuHble  7pobu. B3aMMHO  OfHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOXKECTBOM
J1eliCTBUTE/IbHBIX UKCeT U KOOPAUHATHOM MPsSIMOM.

CpaBHeHUe [elCTBUTE/bHBIX 4Yuces, apupMeTHUecKhe [eHCTBUS C [elCTBUTE/TbHbIMU
YyKC/IaMu.

Pa3mepr! 00bEKTOB OKPYKAIOIIero MUPA, [TUTETbHOCTD TIPOLIECCOB B OKPY KaKOL[eM MHUpe.

[Tpubn>xkéHHOEe 3HaueHHWe BeJIMUMHBI, TOYHOCTb TpubmkeHus. OKpyTr/eHHe uucell.
[TpuKKJKa U OLleHKa pe3y/IbTaTOB BbIUMC/IEHU.

YpaBHeHMs 1 HepaBeHCTBa

JInHeliHOe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASALUXCS K JIMHEUHBIM.

KBazipatHoe  ypaBHeHue. PellleHWe ypaBHeHWH, CBOJALIMXCS K  KBaJpaTHBIM.
bukBazpaTHOe ypaBHeHMe. [Ipumepnl pellleHMs ypaBHEHMM TpeTbel W YeTBEPTOW CTereHeun
pasnoXkKeHreM Ha MHOKUTEJIH.

PemeHne  gpoOHO-palMOHANbHBIX ~ ypaBHeHW.  PellleHMe  TEeKCTOBBIX  3ajau
anrebpanyecKMM MeTO/IOM.

YpaBHeHUe C /ByMsi NepeMeHHbIMU W ero rpaduk. PelieHue cucremM ABYX JMHEHHBIX
ypaBHeHUW C JBYMs MepeMeHHbIMHU. PellleHHe cuUCTeM [BYX YpaBHEHWM, OJHO M3 KOTOPBIX
JIMHEeMHOe, a Jpyroe — BTOPOMl cTerneHu. I'padrueckass UHTepripeTaLusi CUCTeMbl YPaBHEHUI C
JIByMsI [lepeMeHHbIMHU.

PernieHue TeKCTOBBIX 3a/jau ajireOpanyecKuM CriocoOoM.

UucioBble HEPaBeHCTBA M MX CBOMCTBA.

PellleHre nMHENHBIX HEpaBeHCTB C OJHOM IMepeMeHHOW. PellleHWe CHUCTeM JIMHEMHBIX
HepaBeHCTB C O/IHON mepeMeHHOW. KBazipaTHble HepaBeHCTBa. ['padrueckass WHTepripeTaLysi
HepaBeHCTB M CCTeM HepaBeHCTB C JBYMs IlepeMeHHbIMHU.

DyHKIMU

KBagpatnunasi ¢yHkuusi, eé rpaguk u cBoiicTBa. Ilapaboma, KOOpAWHATBhI BepILHHbI
rapaboJibl, 0Ch CHUMMETPHH 1apabosibl.



I'paduku GyHKIW: v = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |x| ¥ MX CBO¥CTBa.

UYncioBble OC/IeA0BaTe/IbHOCTH U NIPOrpeccuu

[ToHsATHE YMC/IOBOM MOC/eA0BaTE/IbHOCTH. 3aJjlaHue T0C/Ie[0BaTeIbHOCTH PeKyppeHTHOM
dbopmyioit u popMysiol n-ro useHa.

Apudmernueckass M reoMeTpuueckas — MPOTPeCcCHM. @opMysbl N-TO  ujieHa
apu(pMeTHUeCKOl U reoMeTpUUeCKOM MpOorpecCcuii, CyMMbI TepBbIX N U/IeHOB.

N300paxeHre uieHOB apr(MeTHYeCKOW M TeOMeTPHUUeCcKOW MpOrpeccuid TOUKamMu Ha
KOOD/IMHAaTHOM TIJIOCKOCTHU. JIMHEeNHbIN U 3KCTIOHeHI[MaIbHbIA poCT. C/10KHBIe MPOLIeHTHI.



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

JINMHHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHUs] TporpaMmbl  yuebGHOro Kypca «Asrebpa»
XapaKTepU3yHOTCS:

1) naTpuoTHYeCcKoe BOCIIUTaHHe:

MpOsIB/IEHWEM UWHTepeca K TPOILIOMY W HACTOSILIEMY DPOCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHbIM OTHOLLIEHWeM K [JOCTWKEHUSIM DPOCCUMCKUX MaTeMaTHKOB M POCCUMCKOUN
MaTeMaTUueCKOU LIKOJIbl, K MCI0/Ib30BAHUIO 3TUX [JOCTWKEHUM B APYTHUX HayKax U MPUKJIaJHbIX

cdepax;
2) rpa)kAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OO0s3aHHOCTeM Tpak/JaHWHA W peanv3aljid ero IIpas,
rpeJiCTaB/ieHWeM O MaTeMaTHUeCKUX OCHOBax (DyHKL[MOHWPOBAHUS Ppa3/WYHbIX CTPYKTYP,
sSIBJIEHUH, TIPOLielyp T'Pa’KAaHCKOTro oOIrjecTBa (HarprMmep, BHIOODBI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IeHUIO 3THUeCKUX TpobseM, CBSI3aHHBIX C TPAKTHYeCKUM TPUMeHeHHeM JOCTH)KeHUM
HayK{, 0CO3HAaHHEM Ba’KHOCTH MOPalbHO-3TUUECKHX MPUHLUIIOB B /leATeIbHOCTH YYEHOT0;

3) TpyA0OBOE BoCIUTaHUe:

yCTaHOBKOW Ha aKTHWBHOe yuyaCTWe B DelleHWd TPaKTUYeCKUX 3a/lad MaTeMaTh4yecKoi
HarpaB/IeHHOCTH, 0CO3HAHUEM Ba)KHOCTH MaTeMaTHUeCKOro 00pa30BaHUs Ha MPOTSHKEHUH BCeH
JKU3HU JIJIs1 YCIIeITHON npodeccroHaMbHOMN /1eATeTbHOCTH U PA3BUTHEM HeOOXOAWMBIX YMEHHH,
OCO3HAaHHLIM BBLIOODOM U TOCTPOEHWEM WHAWBUYa/TbHON TPAeKTOpUU O00pa3oBaHUs U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMUHBIX MHTEPECOB U 0011[eCTBeHHBIX MMOTPeOHOCTel;

4) 3cTeTHUECKOe BOCIUTAHUeE:

CIOCOOHOCTRIO K 3MOLIMOHATBHOMY M 3CTETHUECKOMY BOCIIPHUSTHIO MaTeMaTHUYeCKUX
00BEKTOB, 3a/]a4, PellleHrH, pacCy>KeHU, YMeHHUIO BUJIeTh MaTeMaTH4eCcKre 3aKOHOMEepPHOCTH B
WCKYCCTBE;

5) leHHOCTH HAy4YHOI'0 NO3HAHUA:

OpUeHTaliell B [ieITeJlbHOCTU Ha COBPEMEHHYI0 CHCTeMy Hay4HbIX Tpe/CTaB/ieHHi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHsI uYejioBeKa, TMpPUpPOJbl W 00IecTBa, MOHUMaHHEM
MaTeMaTMUeCKOW HaykKM KakK cQepbl 4e/lOoBeueCKOW JesTeNbHOCTH, STaloB e& pasBUTHS M
3HAUMMOCTH [i/1S1 Pa3BUTHS LIUBU/IU3aLH, OBJIaZleHUeM SI3bIKOM MaTeMaTHKU U MaTeMaTH4YeCcKou
Ky/JbTypOM KaK CpeJCTBOM T[I03HAaHUs MHpa, OB/aJleHWeM T[POCTeMIIMMU HaBbIKaMHU
UCCIIe/loBaTe/IbCKOM JlesiTeIbHOCTY;

6) pusnueckoe BocuraHue, GopMHpOBaHKE KY/IHTYPbI 30POBbsSI U 3MOLHOHA/IEHOTO
Os1aromostyums:

TOTOBHOCTBIO TIPUMEHSITb MaTeMaThueCKWe 3HaHUsi B MHTepecax CBOEro 370pOBbS,
BeJIeHHs1 3/J0POBOTO 00pa3a >KU3HU (370pOBOe TUTaHKe, cOaJlaHCMPOBAHHBINA PEXKUM 3aHATHUH U



OT/AbIXa, peryssipHasi (u3nueckass aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa peduieKChy,
NIpM3HaHKEM CBOETO0 MpaBa Ha OLIMOKY U TaKOro >Ke IpaBa Jpyroro yejoBeKa;

7) 9Ko0J/IoruyeckKkoe BoCIIuTaHHue:

OpHWeHTalell Ha TIPUMeHeHHe MaTeMaTHUUeCKWUX 3HaHWM [Jis pelleHusl 3asau B 006acTv
COXPAaHHOCTU OKpY’Karollleld cpefbl, TJIaHWPOBAHUS TOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
TIOC/IeICTBUM /IJIs1 OKPY’Karolel Cpe/ibl, OCO3HaHWeM I100a/lbHOrO XapakKTepa 3KOJOTHYeCKUX
npobJieM U Ty Tel UX peLlieHus;

8) ajanTanys K M3MEHALUMCS YCIOBUAM COLMA/TbHOM M PUPOAHOM Cpejibl:

TOTOBHOCTBIO K /IEUCTBUSIM B YCJIOBUSIX HEONpeZe/IéHHOCTH, MOBBILLIEHUIO0 YPOBHS CBOEU
KOMIIETeHTHOCTH 4epe3 MPaKTUUeCKyH /1eTe/IbHOCTb, B TOM UHMC/Ie YMeHHe yUUTbCS Y JPYTUx
nofield, mpuobpeTaTb B COBMECTHOM JlesiTeNIbHOCTH HOBble 3HaHHS, HAaBBIKU M KOMIIETEHL[UU U3
OTbITa IPYTUX;

He0OX0IUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHWH, B TOM uuc/ie (OPMYIMPOBaTh UjeH,
TIOHATHS, THITOTe3bl 00 00BEKTaX W SIBJIEHUSX, B TOM UHC/Ie paHee HEU3BECTHBbIX, 0CO3HaBaTh
JeduLUThl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTeH, TUIaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYI) CUTYallMiO, BOCIIPUHMMATh  CTPeCCOBYHO
CUTYal[Ml0 KaK BBI30B, TPeOYIOIIMII KOHTPMep, KOPPEKTHPOBaTh IMPUHUMAeMble peIleHUs U’
JiencTBusi, OpMyIMPOBaTh U OLeHMBaTh PUCKU U TIOC/IeICTBUS, (HOPMUPOBAThH OMbIT.

METAIIPEMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/bHBbIE YHHBEpPCAIbHbIe yUeOHbIe JeiiCTBUS
Bba3oBbie jiornueckue JeMCTBUA:

BBISIB/ISITH M XapaKTepH30BaTh CYI[eCTBEHHbIe MPHU3HAKKM MaTeMaTHUeCKUX OOBEKTOB, TIOHSATHM,
OTHOLLEHWH MeXXJy TOHATHSAMY, (OPMY/IMPOBaTh OIpejeseHds TOHATHUM, YCTaHaB/IWBATb
CyILIeCTBEeHHBIN MPU3HaK K/lacCH(HUKaLK, OCHOBAaHUS AJis1 0000IeHNs U CpaBHEHHs, KpUTePUU
NIPOBOJMMOI0 aHa/In3a;

BOCIIDMHUMATh, (OPMYyJHPOBaTh W IpeoOpa3oBbIBaTh CYXK/JEHUS: yTBepAWTENTbHble WU
OTpULIaTe/IbHbIe, eJUHUYHbIe, YaCTHbIE U 001i[1e, yC/IOBHBIE;

BBISIB/IITH MaTeMaTUUeCKre 3aKOHOMEepPHOCTH, B3aMMOCBSI3U U TPOTUBOpeUrs B (hakTax, JaHHBIX,
HabO/IOIeHUsIX U YTBeP)KAEHUsIX, TpejaraTb KPUTePUU [/ BbISBJIEHUsS 3aKOHOMEpPHOCTel U
MPOTUBOPEYM;

Jlenatb BBIBOJbI C HCIIO/Ib30BAHWEM 3aKOHOB JIOTMKM, [JeAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUH 10 aHa/I0THH;

pa3buparh J0Ka3aTelbCTBa MaTeMaTHUeCKHWX YTBep)KAeHui (Tpsivble ¥ OT TPOTHUBHOIO),
NIPOBOJUTb ~ CaMOCTOSITe/IbHO  HEC/IO)KHble  JlOKa3aTesJbCTBA  MaTeMaTHuUecKuX  (paKTos,
BBICTPaMBaTh apryMeHTalulo, TPUBOAUTb TIpPUMepbl U KOHTPIpHMepbl, 000CHOBBIBAaTh
COOCTBEHHBIE PaCCyK/IeHUS;

BbIOMpaTh crocob pelieHuss yueOHOM 3asauM (CpaBHUBaTh HECKOJIBKO BAapUaHTOB pellleHus,
BBIOMpATh HanbosIee MOAXO/AMINI C YYETOM CaMOCTOSITE/TBHO BbI/Ie/IeHHbIX KPUTEPHEB).

Ba3oBble ucc/iejoBaTe/IbCKHe AeHCTBHUA:



WCTIO/b30BaTh BOIPOCHI KaK HWCC/Ie[0BaTe/IbCKUH WHCTPYMEHT T03HaHUs, (OPMYy/IUPOBaTh
BOIIPOCHI, (PUKCHUPYIOIIYE MPOTUBOpeUre, TIpobieMy, CaMOCTOSTE/IbHO YCTaHABIMBaTh UCKOMOE
U laHHOe, (POpPMUPOBAaTh TUMOTE3Y, apIYMEHTUPOBATh CBOIO TIO3UIIMIO, MHEHUE;

TIPOBO/IUTH TI0 CAMOCTOSITE/IbHO COCTABJIEHHOMY IJIAHY HEC/IOKHBIM 3KCIIEPUMEHT, HeOOJIbIIoe
WCC/IeJOBaHMe T10 YCTAHOBJIEHHWIO OCOOEHHOCTel MaTeMaTH4ecKoro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MeXKay cob0i;

CaMOCTOSITE/TILHO (hOPMY/IMPOBaTh 000OIEHUsT Y BBIBOJBI IO pe3y/bTaTaM IPOBEAEHHOTO
HaOJTI0JeHNs1, UCC/Ie[JOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTh TIOTyUY€HHBIX Pe3y/IbTaTOB, BBIBOJIOB U
0000111eHM;

TIPOTHO3MPOBAaTh BO3MOKHOE Pa3BUTHE TIPOLIECCA, a TaKKe BBbIBHUIaTh MPE/TIONIOKEHHUS O ero
Pa3BUTUH B HOBBIX YC/IOBUSIX.

Pa6ora c uadopmanueii:

BBISIBJIATE HEJJOCTaTOYHOCTb W W30BITOYHOCTh WH(MOpPMAIVM, AaHHBIX, HEOOXOAUMBIX [IJist
pelleHus 3a7auy;

BbIOMpATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBAaTh U UHTEPIIPETUPOBaTh MH(POPMALUIO PAa3/TUUYHBIX
BUJIOB U (hOPM TIpe/iCTaBIeHMUS;

BbIOMpaTh GopMy TipejcTaB/ieHUss WHGOPMAlMK W W/UTIOCTPUPOBATh pelllaeMble 3aZauu
CXeMaMH, iMarpaMMaMy, HHOU rpadyKoi U UX KOMOWHAIUAMU;

OLIeHMBaTh HAJE&KHOCTb MH(POpPMALMM 10 KpPUTEpUsIM, T[pPeAJIOKeHHbIM YuuTe/leM WU
chopMy/IMPOBaHHBIM CAMOCTOSATE/THHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /1efiCTBHA:

BOCIIPYHUMATh ¥ (hOPMY/IMPOBATh CY>KIE€HHUSI B COOTBETCTBUM C YCJIOBUSIMU U 1[eJIIMH OOIIIeHUs,
SICHO, TOYHO, TPAMOTHO BBIP&KAaTh CBOK) TOUKY 3DEHMs B YCTHBIX M MUCbMEHHBIX TEKCTaXx,
JlaBaTh MOSICHEHHUSI TI0 X0y PellleHHs 3alau, KOMMEHTUPOBATh MOJYUeHHbBIN pe3y/bTarT;

B Xo/le 00CyXIeHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCY>KZaeMoOW TeMbl, TMpOO/IeMsl,
pelliaeMoi 3aJjauM, BbICKA3bIBaTh WI€W, HalleJIeHHbIe Ha TMOWCK peIleHHUs], COTOCTAaB/IATh CBOU
CY>KIEHHUSI C CY)KJEHUSIMHM [IPYTUX YUYaCTHUKOB [iMasiora, 0OHapy)kKMBaTh pa3/iMure U CXO/CTBO
TIO3UI[WI, B KOPPEKTHOU (hopMe OpMy/IMpPOBaTh Pa3HOTIAaCHsl, CBOH BO3PaKEHUS;

TIPE/ICTAB/SATh ~ Pe3yJ/IbTaThl DEIIeHWs 3aJaud, OJKCIIePUMEHTa, WCC/Ae[JOBaHus], TIPOEKTa,
CaMOCTOATE/IbHO BbIOMpaTh (HOpMAT BBICTYIJIEHHS C YYETOM 3a/au [pe3eHTallud U
ocobeHHOCTel ayJUTOpuHY;

MOHUMAaTh W WCIO/b30BaTh TPEUMYIIIECTBA KOMaHAHOW W WHAWBHAYaTbHOM pabOThl MpU
pereHnn yueOHbIX MaTeMaTHUeCKUX 3a/1ay;

TIPUHUMATD 11eJTb COBMECTHOM /1esITeJIbHOCTH, TUIAHUPOBATh OPraHW3al[{i0 COBMECTHOU paboThI,
pacnpesieniitTb BUIBl paboT, [OroBapuUBaThCsA, OOCYXKAATh TMPOIIECC U DPe3ysbTaT paboThI,
000011[aTh MHEHHST HECKOJILKUX JTFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (opMax pabotel (00CyaeHWs, OOMeH MHEHHWSIMH, MO3TOBbIE
IITYPMbI U JPyTHe), BBIMNOJHITH CBOK YacTh PabOThl MU KOOPAMHUPOBATH CBOU JI€HCTBHUS C
JPYrMM{ ujieHaMd KOMaH[Ibl, OLIEHWBATh KauecTBO CBOETO BK/aja B OOIIUI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMH B3aMO/IEHCTBUS.

PeryisTUBHBIE YyHHBepCa/IbHbIe y4eOHbIe JeiiCTBUS
Camoopranu3anus:
CaMOCTOSITe/IbHO COCTaB/ISATH IJIaH, aJTOPUTM pellleHus1 3ajaui (WU ero 4acTh), BbIOHMpaTh

crocob pelieHHsi € yU€TOM WMEIOIIMXCS PecypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh ¥ KOPPEKTHMPOBATh BapDUAHTHI PeLlIeHU C yU6TOM HOBOW MH(OPMaLUH.



CaMOKOHTPO/1b, 5MOIMOHA/IbHBIM HHTE/1/IeKT:

BlaZieTb criocobamMy CaMOMpOBEPKH, CaMOKOHTPOJISI TIpolLjecca W pe3ysbTaTa pelleHus
MaTeMaTHueCKOU 3a/jauu;
npeJBU/IeTh TPYAHOCTH, KOTOpble MOIYT BO3HUKHYTb [IpDU peIlleHuM 3aJlaud, BHOCHUTb
KOPPEeKTUBBI B [IeSITeJTbHOCTh HAa OCHOBE HOBBIX OOCTOSITeNIbCTB, HalIeHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEN;
OLleHMBAaTb COOTBETCTBHe pe3y/bTaTa JesTelbHOCTA TIOCTaB/eHHON Leld U YCIOBUSIM,
OOBSCHATH IPUYMHBI JOCTYKEHUs WK HeZOCTYDKEeHUs 11e/I, HaXOUTh OLIMOKY, 1aBaTh OLIEHKY
NproOpeTEHHOMY OTIBITY.

INPEIMETHBIE PE3YJ/IbTATBI
7 KITACC

K konHmy oOyuyeHusi B 7 KJjiacce oOydYarOmUiics TOMYyYUT Crefyloliye TpeAMeTHbIe
pe3y/bTaThbl:

Yuic/ia ¥ BHIYHC/I€HUS

BbinonHATh, coueTas yCTHble M IUCbMEHHble TNPUEMBI, apupMeTHUUecKue AeHUCTBUS C
paLMOHaIbHBIMU YHMC/IaMU.

HaxouTh 3HaueHWs UYWC/IOBBIX BBIPQKEHWM, TPUMEHSTh pPa3HOOOpa3Hble CIOCOOBI U
NPUEMBI  BBIUMC/IEHUS] 3HAueHWN APOOHBIX BBIPAKEHUH, COJepXKal[X OOBIKHOBEHHbIE U
JlecITUYHbIe pobu.

[TepexoauTh OT OAHOW (POPMBI 3arvcKu Uucen K Apyrod (mpeoOpa3oBbIBaThH AECITUYHYHO
Ipobb B OOLIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B UYaCTHOCTU B OECKOHEUHYIO
JeCATUYHYIO 1pO0B).

CpaBHHMBATH U YTIOPSIIOUMBATE PaljMOHA/bHBIE UKCIa.

OKpyr/aTh ynca.

BbInomHATE IMPUKUAKY W OL€HKY pe3yJ/ibTaTa BquHCHEHHﬁ, OLIEHKY 3HAUeHUH YMCJIOBBIX
Bpra)KEHHﬁ. BrInoaHATbL 'Z[el\/lICTBI/IH CO CTeleHsAMH C HaTypPaJ/IbHbIMHU ITOKa3aTe/IAMU.

[TpyuMeHATH NPU3HAKU [ie/IMMOCTH, Pa3/I0KeHHe Ha MHOXKUTE/IY HaTypa/IbHbIX YMCe/l.

Pemate MpakTUKO-OPUEHTUPOBAHHbIE 3a/lauM, CBsi3aHHble C OTHOLIEHWEM BeIUYMH,
MIPOINOPLIMOHA/ILHOCTBIO BE/IMUMH, NPOLIeHTaMU, MHTePIIPeTUPOBaTh Pe3y/IbTaThl pellleHus 3a1a4u
C yuéTOM OrpaHHUeHHH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAeMBIX 00BEKTOB.

Asnredpanuyeckue BbIpaKeHHA

Vcnonb3oBath anrebpanueckyro TEpMUHOJIOTHIO U CUMBOJIMKY, TIDUMEHSITb eé B TIpoLiecce
OCBOeHHsI yueOHOTr0o Marepuara.

HaXO,E[I/ITb 3HaueHUus 6YKBEHHI:IX Bpra)KeHI/Iﬁ MpH 3aJdHHBIX 3HAUYEHHAX TTI€epeMeHHbIX.



BbImonHATh Tipeo0Opa30BaHus 11€/10T0 BhIPAXKEHUSI B MHOTOW/IEH MPUBeEHUEM TO/[00HBIX
CJlaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXKEHHWe OJHOWIeHa Ha MHOTOWIeH W MHOrou/ieHa Ha MHOTOYJIEH,
NIpUMeHSTh (DOpPMyJIbl KBaJjpaTa CyMMbI U KBa/jpaTa pa3sHOCTH.

Ocy11ecTBIATh pa3/io’keHHWe MHOIOYWIEHOB Ha MHOXKWTE/NM C IIOMOLIBI0 BbIHECEHUS 3a
CKOOKM 00I11ero MHOKHUTeJIsl, TPYNIUPOBKU C/laraeMbiX, TIpUMeHeHHst ()OPMyJT COKPAI[EHHOTO
YMHO>XeHHUSI.

[MpumMeHsiTh TIpeoOpa30BaHUsi MHOTOWIEHOB [ pelleHHsl pa3NWyHbIX 3a7ay U3
MaTeMaTHhKH, CMEXXHbBIX MIPeIMETOB, U3 peaTbHOU NPaKTUKU.

Hcronb30BaTh CBOMCTBA CTereHel ¢ HaTypajabHBIMHU TOKa3aTessiMU [/l TpeoOpa3oBaHust
BbIp&)KEHUM.

YpaBHeHNs 1 HepaBeHCTBA

Pelath /iMHelHbIe ypaBHEHUsI C OJHOM TepeMeHHOM, MPUMeHsisl MpaBUia repexoja OT
VCXOJHOTO YypaBHEHUSI K paBHOCUIbHOMY eMy. [IpoBepsiTb, SIBASleTCS /M YMC/IO KOPHEM
YPaBHEHHUSI.

[TpuMmeHsTH rpadyyeckrie MeTO/Ibl IPU pelleHNH JTUHeNHbIX ypaBHEHUH U UX CUCTEM.

[Tog6upath NpUMepkI TIap YKCe, SIBSIOIIUXCS pellieHreM JTMHeHHOTO ypaBHeHUsI C ABYMSI
repeMeHHbIMMU.

CTpouTb B KOOpAWHATHOM TJIOCKOCTU rpaduK JMHEHHOro YpaBHEHUsI C JIByMs
repeMeHHbIMH, T0J1b3YsICh rpaUKoM, IPUBOJUTH MPUMEPHI peLlieHUs] yDaBHEHMUS.

Pemiate cucTeMbl ABYX JIMHEMHBIX ypaBHEHWU C AByMsi TNepeMeHHbIMHM, B TOM uHCJe
rpaduuecku.

CocTaBnaTh M pellaTh JMHEWHOe ypaBHEHHe WM CHUCTEMY JIMHEMHBIX ypaBHEHWH IO
YCJIOBUIO 3a[jaud, WHTEepIIpeTHpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3aJauyd I0JyYeHHBIU
pe3y/bTar.

DyHKIMU
N300pakaTh Ha KOODAWHATHOW TMpPSMOM TOUKH, COOTBETCTBYIOIME 3a/laHHBIM
KOOpJWHATaM, JIyud, OTPe3KH, WHTepBa/bl, 3alyCbiBaTb UWC/AOBbIEe TPOMEXYTKM Ha

anrebpanvyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM TIUJIOCKOCTA TOYKWA TI0 3a/laHHBIM KOOpJWHAaTaM, CTPOUTh
rpadvku TuHeNHbIX QyHKUMNA. CTpouTh rpaduK QyHKLIMU Y = |X|.

OnuceiBaTh € TIOMOLIbIO (YHKIMII UM3BECTHble 3aBUCUMOCTH MEXJYy BeJIWYMHAMU:
CKOpPOCTb, BpeMsi, pacCTOsiHWe, 1leHa, KOJWYeCTBO, CTOMMOCTb, MPOU3BOAUTETHLHOCTb, BPEMs,

00BEM paboTHI.

HaxoauTtb 3HaueHWe (PyHKI[MH T10 3HAaUeHUIO eé apryMeHTa.



[ToHumaTh rpacduveckuii Criocod TMpe/CTaB/eHUsS U aHaIu3a WH(OpPMAIUK, WU3BJeKaTb U
VHTepIpeTUpOBaTh MH(OPMaL[HIO U3 TPaUKOB peasibHbIX MPOL[eCCOB U 3aBUCUMOCTEM.

8 KVIIACC

K koHiy oOyueHusi B 8 Kiacce oOyvaromuiics MOMYyYdT Crefyloliye IpefMeTHbIe
pe3y/ibTaThbl:

Yuic/ia ¥ BHIYHC/I€HUS

Vcnonb3oBaTe HayajbHble TPe/CTaB/AeHHs O MHOKECTBe J[IeHCTBUTE/bHBIX UHuCen [Jis
CpaBHEeHUs], OKDYIJIeHUs] W BBIYMC/IEHUM, M300pa)kaTh [eMCTBUTE/IbHbIE UKC/Ia TOYKAMU Ha
KOOpPJWHAaTHOM NPSIMOM.

[IpyuMeHSTH TOHSTUE apU(PMEeTUUeCKOro KBaJpaTHOTO KOPHS, HAaXOJWTb KBaJpaTHbIE
KOPHH, UCITIO/Tb3Ysl TTPU HEOOXOAUMOCTH Ka/IbKYJIATOP, BBITIOHSTH TIpe00pa30BaHus BhIpayKeHUH,
coJiepsKallux KBa/ipaTHbIe KOPHU, UCII0/b3Ysl CBOMCTBA KOPHEH.

Vcrosib30BaTh 3aricy OOMBIIMX W MajbIX UHCET C TIOMOIIbIO [JeCATUUYHBIX Apo0ei u
crerieHei uucina 10.

Anrebpanyeckue BbIpakeHUs

[IpuMeHsATH TIOHSATHE CTeMleHM C IiefbIM I[I0Ka3aTesieM, BBINOHATH Ipeobpa3oBaHus
BbIP&)KEHUH, COZlepyKall{uX CTeIeHU C Lie/IbIM MT0Ka3aTesleM.

BBIMOMHATL TOXKECTBEHHbIE TPe0OpPa30BaHMsI PAlMOHANBHBIX BBIDAYKEHUM Ha OCHOBE
TIpaBUJ/I JeMCTBUM HaJi MHOTOU/IeHaMU U anrebpanuecKuMu Apobsmu.

PaCKJ'Ia,E[BIBaTB KBa,E[paTHbII‘/JI TpéX‘-I]'IEH Ha MHO>XHWTeJIA.

[TpuMeHSTh TTPeoOpa30BaHMs BLIPAXKEHUH 15 PellleHHsT Pa3/IMUHbIX 3a/layu U3 MaTeMaTHKH,
CME>XXHBIX TIPeIMeTOB, U3 peasbHON MPaKTUKU.

YpaBHeHMs 1 HepaBeHCTBa

Pemmath /iMHeliHbIe, KBa/paTHbIE YPaBHEHUS] U pal[MOHa/IbHble ypaBHEHUs, CBOASLLMECS K
HUM, CUCTEeMBI [IBYX YPaBHEHUH C IBYyMsI [lepeMeHHBbIMHU.

[TpoBoAUTH MpoCTelilie Wccaej0BaHUsl YPaBHEHUM U CUCTeM ypaBHEHUM, B TOM YKCJIe C
rpUMeHeHHeM TrpauuecKux Tipe/iCTaBeHU (yCTaHaB/IMBaTh, HWMeeT /M YypaBHeHUEe WU
crcTeMa ypaBHEHUH pellleHs], eC/i UMeeT, TO CKOJIbKO, U TIpouee).

[TepexoAuTb OT CIOBEeCHOM (OPMYIMPOBKMU 3a/auM K e€ anreOpanueckoill MOAeTH C
MOMOIIbI0  COCTaB/IEHUSI YPaBHEHUs WIA CUCTeMbl YpaBHEHWM, WHTepPNpeTHpOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lau¥ MOJTyUeHHbIN pe3ysibTarT.

[IpuMeHATH CBOMCTBA UMC/IOBBIX HEDPABEHCTB [/I1 CDaBHEHMs], OL|eHKH, pelllaTh JTUHeHHbIe
HepaBeHCTBa C OZHOM TMepeMeHHOW U UX CHUCTeMbl, ZaBaTh IpaUyuecKyr WIIHCTPALUIO
MHO>KeCTBa pelleHNI HepaBeHCTBa, CCTeMbl HepaBeHCTB.



DOyHKIMHU

[ToHnMaTb M  WUCIO/B30BaTh  (PYHKLMOHA/AbHble TOHATUSA U SI3bIK  (T€PMHHBI,
cUMBoO/IMYeckre 0003HaueHUsi), OTpeJiesiATh 3HaueHWe (YHKIUM T10 3HAUeHWI0 apryMeHTa,
oTpeJiesIATh CBOMCTBA (PYHKLMU IO eé rpaduky.

CrpouTts rpadvKu 371eMeHTapHbIX (PyHKLWK BUJA:

y =k/x, y =x2,y =x3,y = x|, y = VX, OIMCbIBaTh CBOICTBA UMC/IOBOM (PYHKLUHU I10 eé
rpaduky.

9 KV/IACC

K koHiy oOyueHusi B 9 Kjiacce oOyyaromyiics TMOMYYdT Crefyloliye IpeAMeTHbIe
pe3y/ibTaThbl:

UYmncia ¥ BBIYMCTIEHUSA
CpaBHUBaTh U yNOPSJ0UMBaTh pallMOHaIbHbIE U UPPaLMOHA/IbHbIE UHC/Ia.

BbInomHATE apI/Iq)MeTI/ILIECKI/Ie ,[[EﬁCTBHH C palJMOHA/IbHBIMH 4YUC/IdMH, COUY€Tad YCTHbIE U
IMMCbMEHHbIe HpI/IéMLI, BBITIO/IHATH BBIUKMC/IEHUSA C UPPALIMOHA/IbHBIMHA UM C/IAMHU.

HaXO,E[I/ITb 3HAuUeHMsI CTeIleHel C LeJbIMH II0Ka3aTejaaMu U KOpHEﬁ, BBIUHC/IATh 3HAUEHUA
UHC/I0OBBIX BprEl)KEHHfI.

OKpyriaTh [elCTBUTeNbHbIE YMWCJIA, BBINOJHATh TPUKWAKY pe3yJbTaTa BbIUKMCIEHWH,
OLI€HKY YMCJIOBBIX BBIPa)KEHUIA.

YpaBHeHMs 1 HepaBeHCTBa

Pemath sMHelHble W KBaJpaTHble YpaBHEHUs, YpaBHEHUs, CBOASLMECS K HUM,
TpocTefiIve ApoOHO-pal[iOHaTbHbIE YPaBHEHUSI.

Pemate crcTeMbl ABYX JMHEHHBIX ypaBHEHUN C /IByMsl IlePeMeHHbIMU U CHUCTEMbI JBYX
yPaBHEHHH, B KOTOPbIX OZJHO YpaBHEHUE He SIBJISIeTCS JIMHEeWHBIM.

PelliaTe TEeKCTOBBIE 3a/ia4u1 aJ'II‘e6paI/IIJECKI/IM criocobom ¢ IMMOMOILbKO COCTaBJ/IEHUA
YPaBHEHHSA WUJIN CUCTEMBI IBYX ypaBHEHI/Iﬁ C ABYyMs I€PEMEHHBIMU.

[TpoBoAUTH TpOCTeMIIINe UCC/Ie[JOBaHUsI YpaBHEHUN U CUCTeM YpaBHEHU, B TOM 4MCJie C
npUMeHeHHeM TrpaduuecKux TIpe/iCTaB/eHUd (yCTaHaB/IMBaTh, KWMeeT /iU YypaBHeHUe WU
cucTeMa ypaBHeHMi pellleHus], eC/TU UMeeT, TO CKOMbKO, U TIpoyee).

Pemiathk JMHEHHbBIE HEepaBe€HCTB4, KBaJApaTHbIE HEPABEHCTBA, I/1306pa>KaTb penieHre
HEPABEHCTB Ha YKCJIOBOM HPHMOI\/’I, 3dIMNCbIBATH peleHre C MIOMOIIbBI0 CMMBOJIOB.

Pemiatb cUCTeMBbl JIMHEHMHBIX HepaBeHCTB, CHCTeéMbl HEpdBE€HCTB, BK/IIOUYdIOIIHe
KBaJpdTHO€ HEepdBEHCTBO, I/I306pa)KaTb pemieHre CHUCTEMBI HEDpABEHCTB Hd YLIC/IOBOM HpHMOﬁ,

3dlMMCBIBATE pelleHre C IIOMOLIBH0 CMMBOJIOB.

Vcrionib30BaTh HEpaBeHCTBA MPU pellieHnH Pa3IUyHbIX 3a/au.



DOyHKIMHU

Pacrnio3HaBaTh ()yHKLIMY M3yueHHbIX BU/IOB. [T0Ka3bIBaTh CXeMaTHYeCKU pacIioyio’KeHue Ha
KOOpJMHAaTHON IIJIOCKOCTH rpavkoB GyHKLMM
Bupa: y = kx,y =kx + b,y = k/x,y =ax2 + bx + ¢,y = x3,y = VX,y = |X|, B 3aBUCUMOCTH OT

3HaueHU KO3(PPULMeHTOB, OMUChIBaTh CBOUCTBA (DYHKLIUM.

CTtpouTh ¥ HM300paXkaTb CXeMaTUUYeCKH rpadUKd KBaZpaTMUHBIX (DYHKIIMMA, OIMUCHIBATh
CBOMCTBA KBaJIpaTUUHbIX (QYHKLMI M0 UX rpaduKam.

Pacnio3HaBaTh  KBajipaTWuHyl0 (QYHKUMIO 10  (opMmy/e, TPUBOAWUTb IPUMepbI
KBa/JpaTUUHBIX (YHKLMI U3 pealbHOM >KHU3HHU, (PU3UKH, TeOMETPHUH.

YucnoBbie nmoc/sie0BaTe/IbHOCTHU M Mporpeccuun

Pacrnio3HaBaTh apuMeTHUeCKyH U TeOMeTPUUEeCKYH MPOrpecCHH TPU Pa3HbIX CIIocobax
3aflaHusl.

BbITIO/THATE BBIUMCEHUS] C WCIO/Ib30BaHUEeM (OPMY/ N-TO ujieHa apuMeTUUecKou u
reoMeTprUUeCcKol TTPOrpeccuii, CyMMbI TIePBBIX N U/IEHOB.

H306pa>KaTb WIeHbI I10C/1e 40BATE€/IbBHOCTH TOUKAMHU Ha KOOpAI/IHaTHOf/i IIJIOCKOCTH.

Pernath 3a1aum, CBsi3aHHbIE C YUCTOBBIMH TI0C/IeI0BaTeTbHOCTSIMU, B TOM UMCJ/Ie 3aZlauu U3
peasibHOM )KU3HH (C UCI0J/Ib30BaHUEM KaJIbKYATOPa, UG POBLIX TEXHOIOTUM).



TEMATHNYECKOE IVIAHUPOBAHUE

7 KIIACC
Ne n/n HanmeHoBaHMe pas3fenoB N Tem Konn4ecTBo 4acos INEeKTPOHHbIE (UndpoBble) obpa3oBaTesibHblE
nporpamMmmsl Bcer KOHTpOJIbHbIE pecypchl
o} paboThl
1 Yucna v Bbl4ncneHuns. PaunoHanbHble 25 1 [[Bnbnmnoteka LLIOK
yncna https://m.edsoo.ru/7f415b90]]
2 Anrebpanyeckune Bblpa>keHus 27 1 [[Bubnnoteka LOK
https://m.edsoo.ru/7f415b901]]
3 YpaBHeHNA 1 HepaBeHCTBa 20 1 [[Bubnmnoteka LLIOK
https://m.edsoo.ru/7f415b901]]
4 KoopauvHaTbl n rpaukn. OyHKUNN 24 1 [[Bunbnmnoteka LLIOK
https://m.edsoo.ru/7f415b901]]
5 MoBTopeHue n o6obuieHne 6 1 [[BubnnoTeka LLOK
https://m.edsoo.ru/7f415b901]]
Nob6aBnTb CTPOKY
OBLLEE KOJINYECTBO YACOB MO NPOrPAMME | 102 | 5 |
8 KJ/TIACC
Ne | HaumeHOBaHue pa3aenoB U TEM MPOrpaMmmbl Konn4ecTBO 4acoB DNeKTpPOHHbIe (unpoBbie) obpa3oBaTesibHbIE
n/n Bcer| KOHTpO/bHbIE pecypchbl
paboThl
1 Yncna n BblincieHnda. KeagpaTHble KOPHNA 15 [[Bubnunoteka LUOK
https://m.edsoo.ru/7f417af8]]
2 Yucna v BbldncneHmns. CteneHb C UesibiMm [[Bubnnoteka LUOK
nokasaTenem https://m.edsoo.ru/7f417af8]]
3 Anrebpanydeckune Bblpa>keHns. KBagpaTHbIN 1 [[Bunbnmnoteka LLOK
TPEéxYneH https://m.edsoo.ru/7f417af8]]
4 Anrebpamnyeckmne Bbipa>keHus. 15 1 [[Bubnnoteka LLOK
Anrebpanyeckas opobb https://m.edsoo.ru/7f417af8]]
5 YpaBHeHUs N HepaBeHCTBa. KBagpaTHble 15 1 [[Bubnnoteka LUOK
ypaBHEeHUS https://m.edsoo.ru/7f417af8]]




Ne | HamMeHoOBaHMe pa3gesioB U TEM MPorpaMmmbl Konn4ecTBo 4acos INEeKTPOHHbIE (UndpoBbie) obpa3oBaTesibHbIE
n/n Bcer| KOHTpPOJIbHbIE pecypchl
o} paboThl
6 YpaBHeHNs n HepaBeHcTBa. CncTteMsbl 13 [[Bunbnmnoteka LLOK
ypaBHEHWW https://m.edsoo.ru/7f417af8]]
7 YpaBHEHNS N HepaBeHCTBaA. HepaBeHCTBa 12 1 [[Bunbnmnoteka LLOK
https://m.edsoo.ru/7f417af8]]
8 OyHKUNN. OCHOBHbIE MOHATUA 5 [[Bunbnmnoteka LLOK
https://m.edsoo.ru/7f417af8]]
9 POyHKUMN. Yncnosble QyHKL NN 9 [[Bunbnmnoteka LLOK
https://m.edsoo.ru/7f417af8]]
10 |NoBTopeHue n obobuieHne 6 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/7f417af8]]
NobaBnTb CTPOKY
OBLLEE KOJINYECTBO YACOB MO NPOrPAMME | 102 | 5 |
9 KJ/TIACC
No HanmeHoBaHMe pa3fesioB N TeM NporpaMmmbl Konn4yecTtBo 4Yacos DNeKTPOHHbIe (L1 poBbIe)
n/n Bcer KOHTpOJ’IbeIe 06pa3OBaTEJ'IbeIe pecypchbl
0 paboThl
1 Yucna mn BbldncneHuns. JencTtBuTesibHble Yncia 9 [[Bubnnoteka LOK
https://m.edsoo.ru/7f419d08]]
2 YpaBHEHNS N HepaBeHCTBA. YpaBHEHUSA C 04HON 14 1 [[Bunbnmnoteka LLOK
nepeMeHHown https://m.edso00.ru/7f419d08]]
3 YpaBHeHNs n HepaBeHcTBa. CuctemMbl ypaBHeHnn | 14 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/7f419d08]]
4 YpaBHeHNA N HepaBeHCTBa. HepaBeHCTBa 16 1 [[Bunbnmnoteka LLOK
https://m.edsoo.ru/7f419d08]]
5 OYHKUMN 16 1 [[Bunbnmnoteka LLOK
https://m.edsoo.ru/7f419d08]]
6 YucnoBble NocsieaoBaTesSIbHOCTU 15 1 [[Bubnnoteka LLOK




INEeKTPOHHbIe (LnpoBbIE)

Ne HanmeHoBaHMe pa3nesnoB U TEM MPorpamMmMbl Konn4yectBo YacoB
n/n Bcer KOHTpOJ’IbeIe 06paBOBaTeJ'IbeIe pecypcChbl
0 paboThl
https://m.edsoo.ru/7f419d08]]
7 NMoBTopeHune, ob6obueHne, cnctemaTnsayms 18 1 [[Bubnnoteka LLOK
3HAHUN https://m.edso0.ru/7f419d08]]
HNob6aBnTb CTPOKY
OBLLIEE KOJIMYECTBO YACOB MO MPOIrPAMME 1102 | 6 |
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