MUHUCTEPCTBO IMTPOCBEILEHWA POCCUUCKON ®EJEPALIMUA
Jlenaprament CMOJIEGHCKO# 001acTH 110 o0Opa3oBaHUIO U HAyKe

YpasieHue 00pazoBaHus U MOJIOJIEIKHOI MOJUTUKH AJIMHUHUCTPALMK ropojia
CMolleHcKa
MyHuIMnanbHoe O1oKeTHOS 0011e00pa3oBaTeIbHOE yUPEKIACHUE «Cpennsis
mkona Ne 14» ropoaa CMolieHCKa

PACCMOTPEHO COI'JTACOBAHO E PXKJAIEHO

F oS B81305 2 00,7\
MO yuureneu 3amecTUTENb AUpEeKTOpa M s “:\_ \
eCTEeCTBEHHO- $2fo *;TFNOL J'\ il
MaTeMaTH4YEeCKHX M : "- A / /

& : T\ .-'-': - — 222 - R ,r
peIMeTOB 2.10. Py Eeﬁ_;‘-__@.,ﬂ;ﬁr‘[émeauxm:a
Wy [puxas ot 31.08.2023

V4 Ne70/01

1.B.bopucenkosa
ITporokosn ot 31.08.2023r.
Nel

PABOYASI IPOI'PAMMA
(ID 541456)

yuyeGHoro Kypea «Ajaredpa»

s oOy4aromuxcs 7-9 Ki1accoB

Cocrasurens: bepmarkas 0.1

Cmonenck 2023




NMOSICHUTEJIbHASI 3ATIMCKA

Anrebpa sBisieTcss OJHMM M3 ONOPHBIX KypCOB OCHOBHOTO ob1iero
oGpa3oBaHus: OHA o0ecTeYnBaeT U3y deHue APyrux MUCIHILINH, KaK eCTeCTBEHHO-
HAy4YHOTO, TaK W TYMaHWTapHOrO IHKIOB, eé OCBOEHHE HEOOXOJAUMO JUIs
MpooJDKeHus 0Opa3oBaHus U B [IOBCeIHEBHOM n3HHU. PazBuTtre y o0yvaronmxcs
HAYYHBIX MpPEJICTABICHUH O MPOUCXOKACHHH H  CYIUHOCTH ajire0OpanvecKkux
abcTpakiuii, cnocode OTpaKeHUs MaTeMaTH4eCcKOol HayKOM sIBJIEHHM U IIPOLECCOB
B NpUposie U OOIIECTBE, POJM MATEMATHYECKOro MOJCIHPOBAHHA B Hay4yHOM
[103HAHMY ¥ B [PAKTUKE CMIOCOOCTBYET HOPMUPOBAHMIO HAYTHOrO MUPOBO33PCHIL
M Ka4ecTB MBIILICHHs, HEOOXOAUMBIX Ul ajlanTalii B COBpEMEHHOM 1 poBOM
obimecTBe. W3yuenne anreOpbl obecrieuMBaeT pasBUTHE YMCHI HaOJ10/1aTh,
CpaBHMBATh, HAXOIUTH 3aKOHOMEPHOCTH, TpeGyeT KPUTHYHOCTH MBILLICHHS,
CIIOCOGHOCTH apryMeHTHPOBAHHO OOOCHOBBLIBATH CBOH JIEWCTBUSL U BBIBOJIBI,
GopMyIHUpOBaTh YTBEPKACHHUA. Ocgoenue Kypca anredpbl obecrnednBaeT pasBuTHe
TOrHYECKOro MBIIUICHMsSI OOY4YaloIMXCs: OHHM HCIOJIB3YIOT JCAyKTHBHLIC H
WH/yKTHBHBIE paccyXkieHus, 0000IeHne 1 KOHKPETH3ALHIO, abGcTparupoBaHue u
ananoruro. OOyuenme  anrebpe — mpeanonaract 3HAYUTENbHBIH  O0BEM
CAMOCTOSITE/IbHOM JIeSTeNBHOCTH O0YHAIOIMXCsl, TO0ITOMY —CaMOCTOATEIBLHOC
peleHue 3a/1a4 SBIAeTCS peanu3anueil 1esTeIbHOCTHOTO NPUHIHMIIA 00yueHHUs.

B crpykrype nporpamMMbl yyeGHOro Kypca «Anredpa» s OCHOBHOIO
o61iero o6pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COIEPIKATEeIbHO-METOANYECKHE
nUHUH: «Yuciaa U BBIYUCIICHHS, «AnreOpanyecKue BbIPAKEHUS, «YpaBHEeHHS U
HepaBeHCTBay, «DyHKIHKY. Kaxaasi M3 JTHX COJEp)KATebHO-METOANECKUX
JNUHKI pa3BUBAETCS HA NPOTSHKEHHH TPEX JIET U3YHCHHUs Kyped, B3aUMO/JICHCTBY C
ApYrMMH ero JuHusmMd. B Xozxe H3ydeHHs yueGHOro Kypca OOydarolmmes
MPUXOJUTCS JIOTMYECKH PacCy’K1aTh, MCHOJL30BATH TEOPETHKO-MHOKECTBEHHBIH
a3pik. B CBS3M C OTHM B TporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHbI
HEKOTOpble OCHOBBI JIOTHKH, IIPEICTaBICHHLIC BO BCEX OCHOBHBIX pasjieax
MaTeMaTHYecKOro 06pa3oBaHus W CMOCOOCTBYIOIIME OBIA/ICHAIO 00y4aoIUMHKCS
OCHOB  YHHMBEpCAJIBLHOIO ~ MareMaTH4ecKkoro  A3bka. CopepkaTebHON M
CTPYKTYPHO#H ~ OCOOEHHOCTBIO yueOHOro Kypca «Anrebpa» SBISIETCSL  €ro
MHTErPUPOBAHHBIN XapaKTep.

Conepxanue JnuHMM «ducna © - BRIMHCICHHS CIIy’)KAT OCHOBOH JUld
najbHelero u3y4eHus MaTreMaTHKH, CrocoGCTBYET Pa3sBUTHIO Yy OOyYaIOLIUMXCS
JIOrMUECKOro MBIIIeHUs, GOPMHUPOBAHUIO YMEHHUS MOI30BATLCA aJropuTMaMu, a
Tak)Ke NPHOOPETEHNIO NPAKTHYECKNX HABBIKOB, HeOOXOAUMBIX JUlsl TTOBCEIHEBHOM
sKu3u. Pa3sBUTHE TOHATHS O YMCIIE HAa yPOBHE OCHOBHOIO obuero obpazoBaHus
CBA3aHO C pPAlMOHAIBbHBIMH M HppalHOHAIbLHLIMA gyucinamu, (GopMHPOBaHUEM




MpeAcTaBlIeHHil O JEeHCTBUTE/ILHOM HHCIIE. 3aBepllieHHe OCBOGHHS YHCIIOBOM
JIMHUM OTHECEHO K cpeiHeMy ob1iemy 00pa3oBaHHIO.

CopeprkaHue 1ByX anreGpanieckux JIMHUH — «AnrebpandecKue BbIPAKEHHUA»
U «YpaBHEHUS M HEPaBEHCTBA» croco6eTByeT (POPMHUPOBAHHMIO Y O0YHaAIOIIMXCS
MATeMaTHYecKOro armapara, HeoOXOAMMOro JUis PelieHHs 3aj1ad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M MNPAKTHKO-OPHMEHTHPOBAHHBIX  3a/at. Ha ypoBHe
OCHOBHOrO o0Ouiero obpaszoBanus y4eOHBI MaTepual TIpYNNHUpYeTes BOKPYT
pAlMOHAJIBHBIX BBIPAKCHUH. Anrebpa IeMOHCTPUPYET 3HAYCHME MaTEMAaTHKH KaK
g3pIKa JUISL TIOCTPOEHUs MaTeMaTHYeCKHX MojieNieil, OMUCaHMs IPOLIECCOB H
sABJeHMiI peanpHOro Mupa. B 3an1auu oOydenusi anredpe BXOAAT TaKKe
najpHellee pa3BUTHE AJrOPUTMHUYECKOro  MBILIUICHHS, HeoOXOoAMMOro, B
4aCTHOCTH, JUIS OCBOEGHHs Kypca HWHPOPMATHUKM, M OBIIAJICHWE HABbIKAMH
NeAYKTUBHBIX paccyxienuii. [Ipeodpasosanue CHMBOILHBIX dopm criocobeTByeT
pa3sBUTHIO BOOOpaXKeHUs, criocobHoCTeH K MaTeMaTHYeCKOMY TBOPYECTBY.

ConepxaHue (yHKIIMOHAIBHO-rPaQUuecKOii IMHUHM HALCJICHO Ha N0y CHHE
o0y4aroImuMHCs 3HAHUH O (YHKIHUAX Kak BaJKHeMHIIel MarteMaTH4ecKo MOJIesH
JUISL OMMCAHWUSI U MCCIeJOBaHMs Pa3HOOOPasHbIX MPOLECCOB 1 SIBJIEHUH B NIPUPOJIE
U obmecTBe. M3yueHue Marepuana CHoCOOCTBYeT pPasBUTHIO Y 00yuaronmMxcs
YMEHMUsl MCIIOJIB30BaTh Pa3/iiiHbIe BbIPA3UTE/IBHbLIC CPEIACTBA A3bIKa MAaTEMaTUKH —
CIIOBECHBIE, CHMBOJIMUECKHe, rpaduueckue, BHOCHUT BKIad B (dhopMupOBaHUe
MpeACTaBlIeHUi O POJI MaTeMaTHKU B Pa3BUTHH [UBHJIM3ALIUUA H KYJIBTYPBI.

CornacHo ydeOHOMy IUIaHy B 7-9 Kimaccax H3ydacTes yueOHBIH KypC
«Anre6pa», KOTOpBIH BKJIIOYAET CJIEAYIOLIHE OCHOBHBIC paszienbl COJEpPIKaHU:
«Uncna W BBIYMCICHHS», «Alredpanveckue BbIPAKEHHUA, «YpaBHEHHUS U
HepaBeHCTBa», «DYHKIIMK.

Ha n3yuenne yueOHOro Kypca «Anre6pa» orBoautes 306 yacos: B 7 Kiacce
— 102 uaca (3 yaca B Hezlenmo), B 8 Kjacce — 102 gaca (3 yaca B Hejemo), B 9
kinacce — 102 yaca (3 yaca B He/Iello).



COJEPKAHUE OBYYEHMUS
7 KJIACC

YucJia H BbIYHCIEHHS

JIpoGy OOBIKHOBEHHbBIE M JECATHYHBIE, MEPEXOA OT onHoM (opmbl 3arKUch
apobeit k apyroi. IloHsTHe palnHOHAIBHOrO  HHCIE, 3aliCh, CpaBHEHUE,
YIOpS/I0YMBAHNE  PAllMOHAIBHBIX  THCE. Apudmernyeckue  JAeHCTBUS  C
palMOHAIBHBIME YnciaMu. Pemienue 3ajad U3 peanbHOI NMPAaKTUKH Ha 4acTH, Ha
JpoOu.

CreneHb € HaTypallbHbIM I[OKa3aTeJIeM: OIpPe/e/ICHHE, npeobpazoBaHue
BbIp2KEHHUI HAa OCHOBE OIpeJIe/IeHHs, 3aMuch Gonpux uncen. IIpoueHTsl, 3anuch
MPOLEHTOB B BUJIE APOOH M apoGu B BHze NPOLEHTOB. TpH OCHOBHBIC 3a/1atH Ha
MPOLIEHTSHI, peleHne 3a1a4 U3 peasibHOM MPaKTHKH.

[IpuMeHeHHe IIPU3HAKOB  JEIMMOCTH, PasJIOKEHHE  Ha MHOJKHMTEIIH
HATypaJbHBIX YHCEL.

PeanbHble  3aBUCHMMOCTH, B TOM  Yuciae Tmpsmas H oOparHas
IPOTIOPIHOHATIBHOCTH.

AarebpanyecKkue BbIpaKeHHs

I[TepeMeHHBIE, YUCIOBOE 3HAYCHHE BBIPAKCHHUA € nepemMeHHoi. JlomycTumbie
3HaueHus nepeMeHHbIX. [IpejicTaBneHne 3aBUCHMOCTH MEHKILY BEJUYMHAMH B BUJIC
dbopmysibl. Beraucienus o GopMmyJiam. ITpeoGpaszoBanue OyKBEHHBIX BBIPa)KEHHUI,
TOXKJECTBEHHO paBHBbIE BbIp@KEHHWs, IMpaBuia npeobpa3oBaHusi CyMM H
MPOM3BEACHHH, PAaBUIIa PACKPBITHS cKOBGOK M MpuBe/ieHHs MOA00HbBIX CllaraeMbIX.

CBOIiCTBA CTEMEHHU C HATypaJlbHBIM ITOKA3aTCIIEM.

OnHowieHbl ¥ MHOrowieHbl. CreneHb MHOTOWICHA. CroxeHue, BbIYMTAHHE,
YMHOXKEHHE MHOTOWIEHOB. DOpMyJIBI COKpALIEHHOrO0 YMHOXEHHA: KBaJpaT
CyMMBbI W KBajpaT pa3sHOCTH. dopmysa pasHOCTH KBaApaToB. Paznoxenue
MHOI'O4JIEHOB Ha MHOXKUTEJIH.

YpaBHeHHs U HEPABEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IPaBHja npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIbHOCTD ypaBHEHH.

JluneiiHoe ypaBHEHHE C OJIHOMH nepeMeHHOMN, YMCyI0 KOpHeH JIMHEHUHOI0
ypaBHEHHMs, pPELICHHE nuHeiliHpIX ypaBHenuil. CocTaBieHHE ypaBHEHUH 110
yCIOBHIO 33/lauy. Pelenne TeKCTOBBIX 3aat ¢ MOMOIIBIO YPaBHEHHUH.

JluHeiiHOe ypaBHEHHE C [ABYyMsi IIEPEMEHHLIMHU 1 CTO rpaduk. Cucrema AByX
JIMHENHBIX YpaBHEHHH C AByMs TMEPEMEHHLIMH. PeleHure CUCTEM YypaBHEHHH
crocoGOM MOJCTAHOBKH. LIpiMepbl pelIeHHs TEKCTOBBIX 3alad C TIOMOIIBIO
CHCTEM yPaBHEHHH.

DyHKIHH




KoopauHaTa TOYKH Ha NpAMON. YHCIIOBBIE TPOMENYTKH. Paccrosinue Mex1y
JByMsi TOYKaMH KOOPJMHATHOM NPSIMOH.

[IpsiMoyrojibHas CUCTeMa KOOPIAHMHAT, OCH Ox u Oy. Abcuucca ¥ op/iMHaTa
TOUKH Ha KOOPJMHATHOMN MIOCKOCTH. IIpuMepsl rpadHKOB, 3a/IaHHBIX dbopmynamu.
Urenue rpaQMKOB pealbHBIX 3aBUCHMOCTEH. [Tousitue Gyukuuu. [padux
dbynxuuu. ColictBa QyHKuUMi. JInHeinas dyuxuus, eé rpaduk. ['paduk dyHKunHA
y = |[x|. I'paduueckoe peleHne IHHEHHBIX YypaBHEHHII U CHCTEM JIMHEHHBIX
ypaBHEHHH.

8 KJIACC

Yucaa 1 BbIYHCICHHS

KBampaTHelii kopeHb u3 4yucna. llonsTue 00 HuppanuOHAIBHOM YHCIIE.
JlecsTUuHBIE TPUOIIMIKEHUS HPPALMOHAIBHBIX THCEI. CsoiicTBa apupMeTHYECKHUX
KBAIPATHBIX KOPHEH U WX MPUMEHEHHUE K Nnpeo6pa3oBaHUIO YMCIIOBBIX BbIPAKEHHH
¥ BeIUMCIIeHUAM. JleficTBUTE IbHBIE YUCTIA.

CreneHb ¢ 1eJIbIM NoKasaTesieM 1 eé cpoiicTBa. CTaniapTHas 3aluch Yucia.

AnreGpanueckie BoipakeHUAAareopaniecKue BbIpazeHus

KpajpaTHblii  TPEX4WIEH, pa3/IoOKeHHE  KBaJApaTHOro TpEX4JieHa  Ha
MHOXXHTEJH.

Anre6paunueckast JpoOb. OCHOBHOE CBOHCTBO anrebpanyeckoi  apodu.
Clio’keHHe, BbUUTAHHWE, YMHOXEHHe, JeleHue aureOpaudeckux npoOeii.
PalyoHajbHBIE BRIPAKEHUS H UX peoOpa3oBaHue.

VpaBHEHHS U HEPABEHCTBAY paBHEHHSI H HEPABEHCTBA

KBajgpaTHoe ypaBHeHHe, (opmyia KOpHEil KBaJpaTHOrO ypaBHEHHS.
Teopema Bueta. Pemienue ypaBHeHHil, CBOAAILMXCS K JIMHEHHBIM U KBaJpaTHBIM.
IIpocreiiiure ApoOHO-pallHOHANIBHbIE yPABHEHHA.

['paduueckasi HHTEPIpeTaLys YPaBHEHHH ¢ ABYMs NEPEMEHHBIMI H CHUCTEM
TUHEHHBIX YpPaBHEHMM C JByMs IE€PEMECHHBIMH. [TpumMepsl pELLICHUSI CHUCTEM
HEeJMHEeWHBIX YPaBHEHHH C IByMs NIEPEMCHHBIMHU.

PellieHre TEKCTOBBIX 33/1a4 anreGpandeckuM CriocoOoM.

UncoBble HepaBeHCTBa M UX cBoiicTBa. HepaBeHCTBO C OJIHO# TIepeMEHHOM.
PaBHOCHJIBHOCTh HepaBeHCTB. JIMHeiHble HEPaBEHCTBA C OJIHOM TepeMEHHOM.
CHCTeMbl JIMHEHHBIX HEPABEHCTB C OHOH repeMEeHHOH.

OyHKIUUDYHKUHT

[Tousitne ¢yHkuun. OOGnacTe onpeieieHus H - MHOXKECTBO 3HAUYEeHHU I
dyukuuu. CriocoObl 3a1aHKs (yHKLMHN.

I'papuk QyHkuuu. Urenue CBOHCTB dynkuun mo eé rpaduky. Ipumepsl
rpaduKoB QyHKIM#, OTpaXalolIiX pealbHEIC NPOLECCHI.




OyYHKIMH, ONMCHIBAIOLINE TPSIMYIO W O0OpaTHYIO MPOMOPLHOHATLHEIE
3aBUCUMOCTH, UX rpaduku. OyHkimu y =x2, y = X3,y = Vx, y=|x|. Tpaduueckoe
pellleHHe YpaBHEHHUH ¥ CHCTEM ypaBHEHHH.

9 KJIACC

Yucsia 1 BbIYHCIEHHS

ParoHanbHble YNCIa, HPPAIMOHATBHbIC YHCNIA, KOHEYHbIe U OeCKOHEYHbIE
JecaTHUHbIE Apo6H. MHOXKeCTBO AefCTBUTENBHBIX YKCel, NeHCTBUTEIBHEIC THCIIA
KaKk OecKoHeuHble necATHYHble ApoOu. B3aWMHO OJHO3HAYHOEC COOTBETCTBHEC
MEKJLy MHOYKECTBOM JIEHCTBUTEIBHBIX YHUCEIT U KOOPAMHATHOMN NPSAMOI.

CpaBHeHHe J€HCTBUTENBHBIX  YHCE, apudmeTnyeckue  JACHCTBHSA  C
JIEHCTBUTEIbHBIMU YMCIIAMHU.

Pasmepbl OOBEKTOB OKpPYKAIOWIEro MHPa, JUIMTENBHOCTD MPOLECCOB B
OKpYKarolleM MHUpe.

[puGimxEHHOE 3HaYeHHe BEJIMYHHBI, TOYHOCTD npubmmkenus. OKpyrieHue
yucel. [IprK#IKa U OLIEHKA pPe3yJIbTaTOB BBIYUCIICHUMH.

YpaBHeHHsl H HEPABEHCTBA

JluneiiHoe ypasHeHue. Pemienue ypaBHeHUH, CBOALINXCS K JIAHEUHBIM.

KBajparHoe ypaBHeHue. Perienne ypaBHEHUH, CBOASIIMXCS K KBaJpaTHbLIM.
BukBanparHoe ypaBHeHue. [Ipumepbl pelueHus ypaBHEHHH TpeTbeH ¥ 4eTBEPTOM
cTerneHei pa3noKeHUeM Ha MHOKHTE]IH.

Pemenne ApoOHO-PAlMOHAIBHBIX ypaBHeHHH. PellleHne TEKCTOBEBIX 3aad
anreOpanuecKuM METO/IOM.

YpaBHeHHe C JIByMsi EPEMEHHbIMH H €ro rpaduk. Pemenne cucrem ABYX
JTMHEHWHBIX ypaBHEHUH ¢ IByMs IEPEMEHHBIMH. PelileHHe CHCTEM JIByX YPaBHEHHUH,
OTHO U3 KOTOpBIX JIMHEWHOEe, a Jpyroe -— BTOpoii crenenu. ['paduyeckas
WHTepHpeTaLsi CHCTEMbI yPaBHEHHI ¢ IByMsl [IEPEMEHHBIMHU.

PellieHre TEKCTOBBIX 33/1a4 anreGpanyeckum crocoooM.

UpcioBble HEPABEHCTBA M MX CBOHCTBA.

Peluenne JTHHEHHBIX HEPABEHCTB C OJHOH NEpeMEHHOH. Peuienue cucreM
NUHEHHBIX HEPaBeHCTB C OIHOU nepemenHoi. KsaapaTHbple HEPaBeHCTBA.
['paduueckas MHTEpIpeTallds HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMsl
nepeMeHHBIMHU.

OyHKUUHPYyHKUHH

KBajgpatuunast QyHKUMs, €& rpaguk u csoiicTea. Ilapabosa, KOOp/IHHATEI
BEepLIMHBI 1apaboJibl, 0Cb CHMMETPUH napaboJibl.

I'papuku ynximii: y = kx, y =kx + b,y=k/x,y=x3,y= VX, y = x| , 1 UX
CBOMCTBA.




YucnoBele TmocienoBarebHOCTUHYHCI0OBbIE  MOC/I€A0BATEJILHOCTH  H
nporpeccuH

[ToHSiITUE YKCJIOBON MOCIENOBATEIBHOCTH. 3ajJlaHue MOCJIe0BaTeIbHOCTH
peKyppeHTHO# hopMyII0ii U GOPMYJIIOH 1-TO HiIEHA.

ApudmMerHyeckass ¥ reoMerpuueckas nporpeccuu. @opmyibl 7-ro HieHa
ap(METUYECKOI 1 TeOMEeTPHUECKON NPOrPecCHii, CyMMbI IEPBBIX 72 4ICHOB.

N3o6paxkeHne HICHOB apupMETHYECKO H reOMeTPUYECKON TPOrpecCHii
TOUKAMM Ha KOOPAMHATHOM MIOCKOCTH. JIMHEHHBIH ¥ 3KCIOHEHIMANbHbIH POCT.
CioHbI€ POLIEHTHI.




IJIAHUPYEMBIE PE3VJILTATBI OCBOEHMSI NPOI'PAMMbI
VUEBHOI'O KYPCA «AJTEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

JUYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE Pe3yJbTATBI OCBOCHHS TNPOrpamMMel y4eOHOro Kypca
«AnreOpa» XapaKTepu3yrTCs:

1) naTpHOTHYECKOE BOCITHTAHHE!

MposiBIeHHMeM HHTepeca K TPOLUIOMYy W HAacTosLIeMy poccuiickoi
MATeMaTHKH, I[€HHOCTHBIM  OTHOIIEHHEM K JOCTHKEHHSM  POCCHHCKHX
MATEMATHKOB M POCCHICKONH MaTeMaTHYeCKOH ILIKOJbI, K HCIOIb30BAHHUIO STHX
JIOCTHKEHHH B IPYTHX HayKaX W MPUKIAHBIX chepax;

2) rpaaaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBIMIOJIHEHHIO 00S3aHHOCTEH IpaKIaHWHa U peanusaluu ero
mpaB, NpEICTAaBIEHHEM O MaTeMaTHYeCKHX OCHOBAX (G YHKIIMOHMPOBAHMS
pa3IMYHBIX CTPYKTYP, SBJIEHHH, MPOLELYpP IPAKAAHCKOrO obiecTBa (Harpumep,
BBIGOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIACHHUIO ITHYECKHX npobJieM, CBA3aHHbBIX
¢ MpPAKTUYECKUM MPHMEHEHHEM JIOCTHXKEHHMH HayKu, OCO3HaHMEM BAKHOCTH
MOpaJIbHO-3TUYECKHX [IPUHIIUIIOB B AESTENLHOCTH YUEHOIO;

3) Tpy10BO€ BOCIIHTAHHE:

YCTAHOBKOM Ha aKTHBHOE yd4acTHe B pELICHMM MPAKTHYCCKHX 3alad
MATEMATHUYECKON HAaNpaBJIeHHOCTH, OCO3HAHMEM BAKHOCTH MaTEMaTHHECKOro
06pa3oBaHKs Ha TPOTSKEHHUM BCEH JKM3HU JUL yCrenHoi mpodecCHOHalbHOM
JeSATebHOCTH M pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HaHHBIM BbIOOpOM H
[OCTPOEHHEM MHIMBU/LyIbHON TPACKTOPHH 00pa3oBatusl U XKU3HEHHDIX MIAHOB €
YYETOM JIMIHBIX HHTEPECOB M OOIIECTBEHHBIX notTpeOHOCTEM;

4) s3cTeTHYECKOEe BOCIIUTAHHE!

CIIOCOOHOCTBIO K  OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIHPHATHIO
MaTeMaTHUeCKHX OOBEKTOB, 3ajad, peLIeHMi, pacCykIeHUH, YMEHUIO BHUACTDH
MaTeMaTHUeCKHEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSI:

opheHTallMell B JNEATEJILHOCTH HA COBPEMCHHYIO CHCTEMY Hay4HBIX
npe/icTaBieHHil 06 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA HEJIOBCKA, NpUPOJIbI H
obIiecTBa, MOHUMAHMEM MaTEMaTH4eCKOH HayKHu Kak cepbl 4eI0BEYECKOM
JeSTeBHOCTH, STANOB €€ PasBUTHA M 3HAYMMOCTH UL Pa3BUTHS LMBHIH3ALHH,
OBJIaJeHHEM S3IKOM MATEMaTHKH M MaTeMaTH4eCKOH KyJIBTYpOil KaK Cpe/ICTBOM
[I03HAHMS MHpa, OBJAJEHHMEM IPOCTEHIIMMH HABBIKAMH Hcclie1oBaTeNIbCKOM
JIeITeIbHOCTH;




6) ¢usnyeckoe BocnuTanue, GopMHpPOBaAHHE KYJbLTYPbl 310POBbSI H
IMOLHOHAIBHOIO 0J1aroNnoJyYHs:

rOTOBHOCTBIO IPUMEHSTh MaTeMaTUYeCcKHe 3HAaHWSI B HHTEpecax CBOero
300pOBbsi, BEIEHMs  370poBoro obOpaza KU3HM  (3l0pOBO€  NHUTAHHE,
cOaJlaHCMPOBAHHBIM pPEXUM 3aHSATHH M OTAbIXa, peryispHas (Qu3nvecKas
AKTUBHOCTB), CHOPMUPOBAHHOCTHIO HaBbIKa pedIEKCHH, NPU3HAHHEM CBOETO
npaBa Ha OLIMOKY M TaKOIo JKe Ipasa JIpyroro 4ejoBeKa;

7) 3K0JIOrH4YeCcKOe BOCIIHTAHHE:

OpHEeHTalliel Ha MpUMEHEeHWe MaTeMaTUYeCKUX 3HAHUM IS peLeHus 3ana4
B 00JaCTH COXPAHHOCTH OKpy’)Kalolleld cpelbl, IJIAaHUPOBAHHUS IIOCTYNKOB H
OLIEHKH HX BO3MOXHBIX IOCJIEICTBHI [l OKpy»Karolled cpe/ibl, OCO3HAaHWEM
rinobasbHOro Xapakrepa 3KOJIOrH4YeCcKuX npodiaem v myTel ux pelieHus;

8) ajanTauus K H3MEHSIOIMMCS YCJAOBHSIM COUHAJILHOH H NPHPOAHOI
cpeabl:

FOTOBHOCTBIO K JEHCTBHSIM B YCIIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHHIO
YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JIeATEIbHOCTb, B TOM YUCIIe
yMEHHE YYUTBCS y IPYIMX JIoJeil, npuobperaTb B COBMECTHOH JAEATEILHOCTH
HOBBIE 3HAHWSI, HABBIKU U KOMIIETEHLIMH U3 OIBITA IPYTHX;

HEOOXOAMMOCTEIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHCIE
(GopMyJIMpOBaTh UEH, IOHATHS, THIIOTE3bl 00 00BEKTAX U ABJICHHUSAX, B TOM YHCIIe
paHee HEW3BECTHBIX, OCO3HaBaTb Je(UUMTEI COOCTBEHHBIX 3HAHHH H
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CUTyallMlO, BOCIHPHHHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOylomMii KOHTPMEp, KOPPEeKTHpOBATh
NMpUHUMAeMble pELIeHUss M AeHCTBMsA, (OPMYJIMpOBAaTh M OLICHUBATH PHUCKH H
nocaeacTBus, GOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIE YHHBEPCA/IbHbIE yUeOHbIe 1eHCTBHSA

BasoBble Jloruyeckne AeicTBHs:

e BBISBIATH M XapaKTepPU30BaTh CyIIECTBEHHbIC NPHU3HAKU MAaTEeMaTHYECKUX
00BEKTOB, TOHSATHI, OTHOIIECHWHA MeXKIy MOHATHAMH, (OPMYIHPOBATH
onpesie/ieHUsi  [OHATHI, yCTaHABIMBATh  CYLIECTBEHHBIH  INPH3HAK
knaccuuUKalMy, OCHOBAaHHs Ui O0O0OLIeHMs] ¥ CPaBHEHMs, KPUTEPUH
MIPOBOAMMOI0 aHAJIN3a,

e BOCIPHHMMATh, (OpPMyIHpOBaTh U  NPeoOpa3oBbIBATL  CYK/ICHUs:
yTBepAMTe/bHbIE W OTpPULATENbHbIC, EIMHMYHbIE, 9acTHbIE M odmue,
YCIIOBHBIE;




e BBIABISATH  MareMaTH4yeckue  3aKOHOMEpPHOCTH,  B3aUMOCBS3M W
npotuBopedrsi B (akrax, MAaHHBIX, HAONIOACHUSIX M YTBEpKICHHSX,
npeaiaraTb ~— KPUTEPUM  JUISl  BBISBICHUST  3aKOHOMEPHOCTEH M
MPOTUBOPEYHH;

e JleJlaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEJAYKTHBHBLIX H
WHIYKTHBHBIX YMO3aKJIIOUE€HUH, YMO3aK/IIOYEHHUH 110 aHAJIOTHH;

e pa3bupaTh NOKa3aTE/LCTBA MATEeMAaTHYECKHX YTBEPKIACHUHN (IIpsMbIe U OT
NPOTHBHOI0), MPOBOAMUTE CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MareMaTH4ecKuX (akToOB, BBICTPAaWBaTh AapryMEHTAlUIO, TPUBOJMTH
NpUMepbl H KOHTPIPUMEpPbl, 000CHOBBIBATL COOCTBEHHbIE PACCYKIEHMS;

e BBIOMpaTh Croco0 peuieHust yuyeOHOH 3aaauu (CpaBHMBATh HECKOJBKO
BapHAHTOB pelleHusi, BpIOMpaTh Haubosiee NOAXOAAIIMH C Yy4ETOM
CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBbie Hecsleq0BaTe/IbCKHE 1eHCTBHS !

e HCIOJIB30BaTh BOINPOCHI KaK MCCIEAOBATENbCKHI HWHCTPYMEHT IO3HAHMS,
(GbopMynHpoBaTh BOIPOCH], (HUKCHPYIOLIHE NPOTUBOpeYHe, mnpobiemy,
CaMOCTOSATENILHO YyCTaHABJIMBaTh MCKOMOE MW JaHHOe, (OpPMHpPOBATH
rHIIOTE3Y, ApryMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHHE,

e IMPOBOJAWUTH IO CAMOCTOSATEIBHO COCTABJIECHHOMY IIJIaHY HECJIOXHBIN
9KCIEPUMEHT, HeOOJBIIOE  HCCIEOBaHME [0  YCTaHOBJICHHUIO
ocoOeHHOCTeli MaTeMaTHYecKoro oOBeKTa, 3aBUCUMOCTEH OO0OBEKTOB
MeX 1y coOoli;

e CaMOCTOSTEJBHO (GOPMYTUPOBATH OOOOIIEHHS! H BBIBOJBI 110 pE3yJibTaTaM
NpOBEAEHHOrO HAOIIOAEHHUs, UCCIIEIOBaHMUs, OLEHUBATH JOCTOBEPHOCTH
I0JIy4€HHBIX Pe3yJIbTaTOB, BBIBOJOB M 0000IEHHUII;

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IPOLECCa, a TaKKe BbIABHUIATh
[IPEATIOT0KEHHUS O €0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmanueii:

e BBIABISTH HEJNOCTATOYHOCTH M H30BITOYHOCTH HMH(OPMALUH, JaHHBIX,
HeOOXOMUMBIX JIJIS pelleHUs 3a1a4H;

« BBIOMpaTh, AHAIU3UPOBATH, CHCTEMATH3UPOBATE M HMHTEPIPETHPOBATH
MH(OPMALIMIO Pa3JINYHbIX BUJIOB U (POPM NpE/ICTaBICHN;

« BBIOMpaTh (GOpMy TMpeicTaBieHHs HMHGPOPMALMH H HWIUIIOCTPHPOBATH
peliaeMble 3a4auyd CXeMaMH, JMarpaMMaMH, MHOW rpadukoil M HX
KOMOMHAIIUSIMHU;

e OLIGHHBATh HAAEKHOCTbL WHG(OpMALMKU IO KPUTEPHUSM, MPeUI0KEHHBIM
y4uTesieM Wi copMyTHPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHHKATHBHbIE yHHBEPCAJIbHbIE y4eOHble 1eHCTBHS:




BOCIIpUHMMATh H  (GOpMYyJIHpOBaTh CyXJEHMST B COOTBETCTBUH C
YCIIOBUSIMU M IIeJIIMUA OOLIeHHs, ICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHs] B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pelleHus 3a1a4i, KOMMEHTHPOBATh MOJIy4eHHbIH pe3y/IbTar;

B X0jle 00CYX/IeHHUs 3a/1aBaTh BOMPOCHI 110 CYLIECTBY 00CYK/1aeMOi TEMbI,
npo6JieMbl, pelaeMoii 3a/1a4M, BbICKa3bIBaTh UJICH, HALlEICHHbIC HA MTOUCK
pelleHMsl, COIOCTaBIATh CBOM CYXKAEHUs C CYKICHHSIMH Jpyrux
YYaCTHUKOB JHajora, oOHapyKHBaTh pas3jiMude W CXOJICTBO MO3MLHH, B
KOppeKTHO# popme HOpMyIHPOBATE Pa3sHOITIACHS, CBOU BO3PAXKEHHUS;
NpeACTaBisiTh  pe3yibTaThl  pPEUIeHMs  3a/Ja4d,  OKCIEePUMEHTa,
UCCNIe[IOBAHUsl,  IPOEKTa,  CaMOCTOSATeNbHO  BbIOMpaTh  (opmar
BBICTYIIJICHHsI C YYETOM 3a/1a4 NIPe3eHTAllMH U 0COOEHHOCTEH ay IMTOPHH;
NOHUMATh  H MCIIOJIb30BaTh  TNpeuMyIlecTBa  KOMaHJHOH  H
UHMBUIYAIbHONH paboThl MpH pelleHHuH Y4eOHBIX MaTreMaTH4eCKHX
3a/ady;

NPUHUMATh LeJIb COBMECTHOMN JIeATENIbHOCTH, MJIAHUPOBATh OPraHU3alHio
COBMECTHOM paboThl, pacnpeiensiTe BHJbI padoT, I0roBapuBaThCH,
00Cy»X1aTh MpoLecc U pe3ybraT padoThl, 0000IIATE MHEHHS HECKOJIBKUX
JoaeH;

ydyacTBOBaTh B TIpynnoBbix (opmax paborel (o6cyxaeHus, oOMeH
MHEHUSMH, MO3IOBbIE IUTYPMBI M JpPyrHe), BBINOJHATH CBOI YacTh
paGoThl U KOOPAUHHPOBATH CBOM AEHCTBUSI C APYTHMH YJICHaMH KOMaH/1bl,
OLIEHWBATh KAa4eCTBO CBOEro BKJaja B OOLIMH NPOMYKT IO KPUTEPUSM,
chopMyJTHPOBAHHBIM yUaCTHMKaMH B3aUMO/ICHCTBHS.

PeryJsiTHBHbIE YHHBepPCaJbHble yueOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITENILHO COCTABJIATH IJIaH, AICOPHTM PELICHHs 3a1a4u (WK ero
4acTh), BEIOMpATh CrOcO0 pelleHHs ¢ YYETOM HMMEIOLIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTb M KOPPEKTHPOBATH
BapUAHTHI PEILEHHH ¢ y4ETOM HOBOH MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLHOHA/IbHBIH HHTE/JIEKT:

BIageTh crmocobaMu  CaMOIIPOBEPKH, CAMOKOHTPOJsi —mpolrecca |
pe3yJbTaTa pelIeHHs MaTeMaTHYeCKOH 3a/1a4u;

MpeIBUAETh TPYAHOCTH, KOTOpble MOTYT BO3HMKHYTH MNpH pCLICHHH
3a/ladyi, BHOCHTH KOPPEKTHBBI B JIeATEJbHOCTb Ha OCHOBE HOBBIX
0BCTOSATEIBCTB, HAlIEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE pe3ysibTaTa AESTeIbHOCTH MOCTaBICHHOH LeIH
W YCIIOBUSIM, OOBSCHATH MPHYMHBI JOCTHKEHUS MIIM HEIOCTHKCHHSA 1CIH,
HAXOUTH OLIMOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.




NPEJMETHBIE PE3YJIbTATbBI

K xoHily oOydeHus B 7 KJacce OOy4alOUIMMCs TMOJYYMUT ClEAYIOLIHe
npeJMeTHbIE pe3yJIbTaThl:

Yucia 1 BbIYHCJICHHSA

BEINONHATB, cOoYeTasi YCTHbIe M MHUCbMEHHbIe IPUEMBI, apupMeTHyecKue
NEeWCTBUS C pallHOHATIBHBIMHU YUCIIaMH.

HaxoauTh 3HAYeHHUs] YHUCIIOBBIX BBIPAXKEHUM, MPUMEHATh pa3zHOOOpasHbIC
CriocoObl U MPUEMBI BBIYMCIICHUS 3HAUYE€HUN JAPOOHBIX BBIpAXKEHWH, cojepKaliux
OOBIKHOBEHHbBIE U JIeCITUYHBIE APOOH.

[TepexoauTh OT OAHOM (hopMBI 3amMcH yMcesn K Apyroi (npeodpa3oBbIBaTh
NECATHUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B 0@CKOHEUHYIO JIECSTUUHYIO IpO0B).

CpaBHUBATh ¥ YNOPSAL0YMBATh PALIMOHAILHEIE YUCIIA.

OKpyriIsiTh UMCIa.

BBINOJHATE NPHKUIKY U OLIEHKY pe3yJibTaTa BbIYUCICHUH, OLIEHKY 3HaYeHHH
YHCJIOBBIX BBIp@)K€HHWH. BBINOJIHATE ACHCTBUS CO CTENEHSIMH C HATypallbHBIMH
MOKa3aTeJIsIMH.

[TlpuMeHATh  TpPU3HAKU  JEIMMOCTH,  Pa3jiOKEHHWE HAa  MHOXKHUTEIH
HATypaJIbHBIX YHCEl.

Pemats NnpakTUKO-OPUEHTUPOBAHHBIE 3a/a4M, CBSA3aHHBIC C OTHOILLIEHHEM
BEJIMYMH, MPOINOPIHOHAIBHOCTEIO BEJIMYHH, MPOLEHTAMH, HWHTEPHPETHPOBATH
pe3y/bTaThl peleHus! 3a1a4 ¢ y4ETOM OrpaHHYeHHH, CBA3AHHBIX CO CBOHCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AnredpanyecKkHe BbIpaKeHHUs

Ucnonb3oBaTh alreOpanvyeckyl0 TEPMHUHOJIOTMIO U CHMMBOJIMKY, NPUMEHSTH
eé B mpoliecce OCBOGHUs y4eOHOro MaTepuarna.

HaxoauTe 3Ha4YeHHsi OyKBEHHBIX BBIP@XKEHUH MPHU 3aJaHHBIX 3HAYEHHAX
IIepeMEeHHBIX.

BoeinosHsATe  mpeoOpa3oBaHUS  LEJOr0  BbIpaK€HHWsT B MHOTO4JIEH
NpUBEICHUEM MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBIMONHATE yYMHOYKEHHE OJIHOYJIeHA Ha MHOrOWJIEH M MHOrodjeHa Ha
MHOI'OYJIEH, MPUMEHATH (POPMYJIbI KBaJipaTa CyMMBbl U KBaJipaTa pa3HOCTH.

OcCylLIeCTBIISITh PA3/I0KEHUE MHOIOYJICHOB Ha MHOXHTEIM C IMOMOIIBIO
BLIHECEHUSI 3a CKOOKM 00Iero MHOXHUTENs, TPYNIHPOBKH  CJAaraéMslx,
npuMeHeHUst GopMysT COKPAIEHHOIO YMHOKEHHUSI.

ITpuMeHATH peodpa3oBaHKs MHOIOWICHOB JJIsl peLIeHHs Pa3IMIHbIX 33134
W3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 pealbHOU MPAKTUKH.

Hcmosip30BaTh CBOMCTBA CTeNeHed ¢ HaTypajbHBIMHA IMOKa3aTe/IsAMH UL
npeoOpa3zoBaHUsl BEIPAKEHU.




YpaBHeHHS] H HEPaBEeHCTBA

Pemate nuHeliHble ypaBHEHHsI ¢ OJHOW INEpPEMEHHOMW, INpPUMEHss [paBuiia
nepexojia OT UCXOJHOTO ypaBHEeHMS K paBHOcUIIbHOMY eMmy. [IpoBepsiTs, siBiseTcs
JIA YUCJIO KOPHEM ypaBHEHHUSL.

[IpuMeHnsiTe rpaduuecKue METObI MPH PeLIeHUH JIMHEHHBIX ypaBHEHUN U UX
CUCTEM.

[TonOupare npuMepbl Nap 4YHCEN, SBIAIOLNIMXCS PpeIIeHUeM JIMHEHHOro
ypaBHEHHMSI C ABYMS II€PEMEHHBIMH.

CTpouTh B KOOPAMWHATHOW TUIOCKOCTH TIpaUK JIUMHEHHOro ypaBHEHHS C
JIBYMSI TEpPeMEHHBIMH, MOJb3ysCh rpaduKoM, MNPUBOAUTE IpPUMEPhbl peLIeHUs
ypaBHEHHS.

Pemath cHCTEeMbI ABYX JIMHEHHBIX yPaBHEHUH C JIByMsl IIepeMEeHHbIMH, B TOM
qucie rpapuyecku.

CoctaBnsTh M peliaTh JIMHEHHOE YpPaBHEHHE HWIIM CHCTEMY JIMHEHHBIX
YpPaBHEHHI 10 YCJIOBHIO 3a/auyd, HWHTEpPIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3aJja4yy I10JIy4YeHHbIH pe3yJibTar.

DOyHKUHH

N3o0paxaTh Ha KOOPAUHATHOH NMPAMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIUChIBATh YHUCIIOBBIE IIPOMEKYTKH Ha
anreOpandecKoM s3bIKe.

OrMeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKHM I10 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku JMHeHHbIX QyHKIMA. CTpouTs rpaduk GyHKUMHK Y = [X|.

OnucelBaTh € MOMOUIBIO (YHKUMH H3BECTHBIE 3aBHCHMOCTH MEXKY
BEJIMYUHAMHU: CKOPOCTh, BpEMs, pPAacCTOsSIHHE, LE€HAa, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTD, BpeMsi, 00bEM paboThI.

HaxonuTh 3HaYeHue PyHKLUHU 110 3HAYEHUIO €€ apryMeHTa.

ITonumare rpaduveckuii cnocod NpeAcTaBlIeHHs M aHanu3a HH(OpMauMH,
M3BJIEKATh U WHTEPIPETUPOBATh UH(OPMALMIO U3 IPadMKOB peabHBIX MPOLECCOB
¥ 3aBUCUMOCTEH.

K konuy oOydeHus B 8 kuacce 0Oy4arolIMiCs TMOJY4YHT CleayroLne
NpeMEeTHBIE Pe3yJIbTaThl:

Yucnaa v BbIYMHCIEHHS

Mcrnonp30BaTh HavallbHbIE MPEACTABICHUS O MHOMXKECTBE JIEHCTBUTEbHBIX
YHCceN sl CPABHEHHsI, OKPYIJICHHS M BbIYMCIEHUH, U300pakaTh JeHCTBHTE IbHbIC
qyciia TOYKaM#i Ha KOOPJAMHATHOM MPSIMOM.

[IpuMeHSATH TMOHATHE apUPMETHYECKOro KBAJAPATHOrO KOPHS, HaXOIWTh
KBaJIpaTHble KOPHH, HCIIOJNb3Yys NMPH HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHATH
npeoOpa3zoBaHusi BBIPAKEHHH, COJAepXKalMX KBaJApaTHBIC KOPHH, HCIOJb3Ys
CBOMCTBa KOpHEH.




Wcnonb3oBaTh 3amudcu OOJIBIIMX U MaJlbIX YHCENl C MOMOLIBIO JACCATHYHBIX
npobeii u creneneid uncna 10.

AarebGpandecKHe BbIpaKeHHs!

[IpyMeHSATh TOHSTHE CTEeNeHH C LelIblM [OKa3aTeleM, BBINOJHATh
npeoOpa30BaHus BbIPAXKEHUI, COAePIKAIIMX CTENEHH C LeJIbIM TOKa3aTelIeM.

BBINONHATE TOXKAECTBeHHbIe MpeoOpa3oBaHus PALMOHAJIBHBIX BbIPakKEHHI
Ha OCHOBE IPaBUJI JICUCTBUI HaJl MHOTOWIEHAMU U alre0pandecKuMu JIpoOsMH.

PacirazpiBaTh KBaJpaTHBIH TPEXUJIEH HA MHOXKHUTEIIH.

[IpumMensiTh NpeoOpa3oBaHusi BBIPAKECHUH Uil PellleHUsl pa3IuvHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEJAMETOB, U3 pealbHOW MPAKTUKH.

YpaBHeHHs H HEPaBeHCTBA

Pemath JuHeliHble, KBaJpaTHble ypaBHEHHs M pallMOHAJIbHbIE ypaBHEHMS,
CBOASIIIMECS] K HUM, CUCTEMBI JIBYX YpaBHEHUH C ABYMS IePEeMEHHbBIMH.

[TpoBOMTE MpoCTeiine HCCleJOBaHUsI YPABHEHHH W CHCTEM ypaBHEHHI, B
TOM 4HCIIe C MPUMEHEeHHEeM rpaduuecKkux npeacraBieHui (ycraHaBIUBaTh, UMEET
J¥ ypaBHEHHE WJIM CHUCTeMa ypaBHEHWH pelleHHUs, €CIU MMEeT, TO CKOJBKO, W
npoyee).

[lepexoauTe OT crnoBecHOW (GOPMYIUPOBKU 3amauu K e& anreOpanyeckoii
MOZENH C TIOMONIBIO COCTABJIEHUsI YpPaBHEHUS MM CHUCTEMbl YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y MOJYyUYeHHBIH pe3ynbTar.

[IppuMeHsATH CBOMCTBA YMCIIOBBIX HEPAaBEHCTB [JIsi CPAaBHEHUS, OLICHKH,
peliars JHHEeHHble HepaBeHCTBA C OJHOH MepeMEeHHONW M WX CHCTEeMBbI, /1aBaTh
rpapuuecKyi0 HIUIIOCTPALMIO MHOXECTBA pEeLIeHUH HepaBeHCTBA, CHCTEMBbI
HEpPaBEHCTB.

DOyHKUHU

[ToHuMaTh M MCMOJIL30BATH (PYHKIMOHANBHBIE TMOHATHS M A3BIK (TEPMHUHBI,
CMMBOJIMYECKHe O00O03HA4YeHMsI), ONpeJeNsiTh 3HaueHHe (QYHKLUHU 110 3HAYEHHIO
apryMeHTa, OIpe/IelisiTh CBOWCTBA PYHKIMH 1O e€ rpaduky.

CrtpouTts rpaduKu 2j1eMeHTapHbIX QyHKIMH BHAA:

y=kix,y=x2,y=x3y=[x, y = VX, OMMCHIBATH CBOMCTBA YMCIOBOIL
byHKUMHU 110 e€ rpaduKy.

K koHiy oOydenuss B 9 Kjaacce OOydalOLMKCS IOJYYUT Clleaylolue
npeAMeTHBIE pe3yJIbTaThl:

Yucsna 1 BbIYHCICHHS

CpaBHHBATh U YNOPSJOYMBATH PAllMOHAIbHBIE U UPPALIMOHATIbHBIE YUCTIA.

BeIinonHATh  apudMeTHYeCKHe JIeHCTBHS C pallMOHAJbHBIMH  YHCIIAMH,
coyerass YCTHble W TMHUCbMEHHBIE MPHUEMBI, BBIMOJHATH BBIYHCICHHA C
HppalMOHAIbHBIMU YHCIIAMH.




HaxoauTe 3HaueHWs cTeneHeidl ¢ UelbIMM [OKa3aTelsMH M KOpHEil,
BBIYMCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUH.

OkpyrnsaTe JAeHCTBUTEIBHBIE YWCHA, BBINOIHATH [PHKUAKY pe3yJibTaTa
BBIYMCIIEHUH, OLIEHKY YHMCIIOBBIX BbIPAXKEHHUI.

YpaBHeHHS] H HEPABEHCTBA

Pemars JMHElHHBbIE M KBaApaTHbIE ypaBHEHHUsI, YPaBHEHHUs, CBOJAIIMECH K
HUM, ITpocTeH1Ie IpOOHO-pallMOHAIBHBIC YPABHEHHUS.

Pemate cucTeMbl JBYX JIMHEHHBIX YpaBHEHHH C ABYyMsl MEPEMEHHBIMH H
CHUCTEMBI JIByX YPABHEHHUH, B KOTOPBIX OHO YPaBHEHHE HE SIBJISIETCS JIMHEHHBIM.

Pemiate TekcTOBBIE 3ajaud  anreOpanueckuM CrocoOOM ¢ MOMOIIBIO
COCTaBJICHUsI yPABHEHHsI HJIM CUCTEMBI JIByX YPaBHEHUH C IByMsI [TlepeMEHHBIMH.

[IpoBoaMTE MpocTeiilke UCClIeNOBAHUS YPABHEHUN M CHCTEM ypaBHEHUI, B
TOM YHCJI€ C IPUMEHEHHEM IrpadUUuecKuX Mpe/cTaBieHuii (yCTaHaBIuBaTh, HMEET
JIM ypaBHEHHWE HWJIM CHUCTEMa ypaBHEHUN pPELIeHHUS, eCIM HUMEET, TO CKOJBLKO, W
npoyee).

Pewarte nuHeliHble HepaBeHCTBa, KBajJpaTHble HEpPaBEHCTBA, M300pa)kaTh
pelIeHHe HEPAaBEHCTB Ha YMCIIOBOHM MPSIMOM, 3alUCHIBATh pelleHHe C MOMOLIBIO
CHMBOJIOB.

Pemlate  cHUCTeMBl  JIMHEHHBIX  HEpPaBeHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTh peEUIeHHE CHCTEMBI
HEpaBEHCTB Ha YHCIIOBOM MPSIMOIL, 3aMMCHIBATh PEIlIEHHE C TOMOILBIO CHMBOJIOB.

Hcrnonb30BaTh HEpaBeHCTBA MPU PELIEHUH Pa3JIMYHbIX 3a/1a4.

DOyHKUHH

Pacno3snaBate (yHKUMM H3y4dyeHHbIX BHJOB. [loka3piBaTh CcXeMaTHYECKH

pacroyiokeHue Ha KOOPAMHATHOM miockocTu rpadukoB GyHKumil Bua: y = kx, y
=kx+by=kixy=ax2+bx +c y=x3y=1Vx y = |x|, B 3aBHCHMOCTH OT
3HAYeHUH K03 PUIIHEHTOB, OIIHUCHIBATH CBOMCTBA ()YHKLIMA.

Crpouth U H300pakaTh CXeMaTHYeCKU rpaUKu KBaApaTUYHBIX (YHKIIHH,
OMUCHIBATH CBOWCTBA KBaJIpaTUYHbIX (PYHKIUH 110 UX rpadukam.

Pacno3naBaTe KBaJpaTHYHYIO (yHKLUHIO 110 GopmyJie, NPUBOAUTE IPUMEPbI
KBaJPaTUIHBIX (DYHKIIHH U3 peanbHOM XU3HU, (PU3UKH, TeOMETPHH.

Yucsi0BbIe N0CJI€10BATEIBHOCTH H NPOIrPECCHH

Pacnio3HaBaTe apudMeTHUECKyl0 M TIeOMETPUYECKYIO IIPOrpeccud IpU
pa3HbIX crocofax 3aaHusl.

BBIMIOJNIHATE ~ BBIYKCJIEHUS C  MCMOJb30BaHMEeM (OpMysl n-ro 4ieHa
apuMeTHUeCKON U reOMETPHYECKON MPOrpeCCH, CyMMBI MEPBBIX N YJICHOB.

M300pakaTh WiI€HBI I10CJIEJ0BATEIBHOCTH TOYKAMH Ha KOOPIAHHATHOM
TJIOCKOCTH.




Pemare 3agauM, cBsi3aHHBIE C YHCJIOBBIMH ITOCJIENOBATEILHOCTIMH, B TOM
4MCIIe 3a/]a4M U3 pealibHOM JKU3HHM (C MCMOJbB30BAaHHEM KaJIbKYJIATOpa, HH(POBLIX
TEXHOJIOTUH ).
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MNOYPOYHOE INIAHUPOBAHUE
7 KIIACC

KoJsmuecTBO 4acoB
No | — HMara
Tema ypoka KourpoibHbie

‘ n/n . Bcero H3YueHHs
padoTsl

‘ [onsiTue panHoOHAIBHOTO . | :

gucna 7 ¥
Apudmernyeckue IeiCTBUS C 1 o
| palMOHATBHBIMU YU CIIaMH | // 79
Apudmerndeckue JIeHCTBIS C )
| parMoOHATBLHBIMU YU CIIAMH i o U/
ApudmeTHUECKHE NCHCTBHSA C
PaLMOHATIBHBIMH YHCIIAMH l P 4
ApudmeTrueckue AeHCTBHS C
‘ palHOHAIBHBIMU YHCIIAMH

ApudmeTryeckne AeHCcTBHSA C
PalMOHATBHBIMU YU CIIAMH

' ‘ CpaBHeHHe, YOPsI0YHBAHHE
palHOHAIIBHBIX YHCEl

CpaBHeHHe, ynopsaa0uiBaHne

palMOHATBHBIX YHCEll

CpaBHeHHe, yOps10YMBaHHE
| PAlMOHAIBHBIX YHCE]

CreneHsb ¢ HATypaIbHBIM

| mokasaterem + G2 L
i Crenens ¢ HATYPAIbHBIM |

1 I G5
‘ roKasaresem A8 25

S [ — = — -

CreneHb ¢ HaTypalbHBIM
MoKazaTeseM

CrerneHb ¢ HATYpPaAJILHBIM
noKasarejaeM o

| CreneHb ¢ HATYpalbHBIM I | -
M newmmenew 27

| PeuieHne OCHOBHBIX 33/1a4 Ha ' ; i
| 15 | poGH, IIPOLIEHTHI U3 | 1 | ' 4

| peaJIbHOM ITPAaKTHKH ;

| PemieHHe OCHOBHBIX 3a/a4 Ha | |
16 JIpoOu, MPOLEHTHI U3 | 1
| peaybHOM MPaKTHKH _ _ |




21

22

23

24

235

| 26
| 27

28
129

Pemenne ocHOBHBIX 3a/a4 Ha
JipoOH, NPOLEHTHI U3
peayibHOM IPaKTHKH

Pemenue OCHOBHBIX 3a/a4 Ha
JpoOH, MPOLIEHTHI U3
pealibHOI IPaKTHKH
[Ipu3naku AeITMMOCTH,
pas3IokKEeHHsT HA MHOKHTEIIH
HATYypaIbHBIX YHCE

[Ipu3HaKku A€JIMMOCTH,
pas3sioKeHHst Ha MHOKHTEIIH
HATYPAJIbHBIX YHCEI ‘

PeasnibHble 3aBHCHUMOCTH.
[Tpsimast u oOpaTHas
PONOPLHOHATIBHOCTH
PeanbHble 3aBHCHMOCTH. ‘
IIpsimas u oOpaTHas

| TPONOpPIHOHAIIBHOCTH

PeasipHbIe 3aBHCHMOCTH.
ITpsimas 1 oGpaTHas ‘
MPONOPIHOHAIBHOCTH

PeanbHble 3aBHCHMOCTH.
[Tpsimast u oOparHas
HNpPONOPIHOHATIBHOCTH

1
Konrposbhast padora 1o reme _1

"PanmroHanbHbie yhcaa"

ByKBEeHHBIE BHIpaKEHHS
[epementbie. JlonycTumee |
3HAYECHMUS NIEPEMEHHBIX

Dopmyrnbl

ITpeoGpasoBanue OyKBEHHbBIX
BBIPAKEHHH, PACKPBITHE
CKOGOK M NIPHBEICHHE |
Mo0OHBIX claraéMbIx

[TpeobpazoBanue OyKBEHHBIX |
BBIpAKEHUH, paCKpbITHE |
cKOOOK M NpUBEJIEHHE
MoI00HBIX ClIaraeMabIX |
ITpeoGpasoBanue OyKBEHHbBIX
BBIPQKEHHUH, PACKPBITHE

Dopmybl ‘ )

W




CKOOOK M pHBECHHE
1o00HBIX cllaraeMeIX

[TpeobpasoBaHne OyKBEHHBIX
BBIPAYKEHUH, PACKPBITHE

33
CKOOOK M NpHBEICHHE
| MOoJOOHBIX cllaraeMbIX
34 CBoiicTBa CTEIEHH C
i ‘ HATYPAIIbHBIM [10Ka3aTeNeM
‘ 35 CBoJiCcTBa CTEICHH C
HATYPaJIbHBIM [10Ka3aTesIeM
| 36 CBOMHCTBA CTEICHH C
; HaTypaJIbHBIM ITOKa3aTeeM
37 MHoro4wieHsl
38 MHoOro4ieHbl
39 CrnoxeHue, BEIMHTAHHUE,
YMHOXXEHHE MHOIOWIEHOB
40 Crnoxenue, BEIMATAHHE,
YMHOJK€HHE MHOIOWICHOB
4 1’ CrnoxeHHe, BEIYHTAHHE,
YMHOXEHHE MHOIOWICHOB
4 CrnoxeHue, BRIYUTAHUE,
YMHOXESHHE MHOTOYJICHOB
43 DopMyIIBl COKpAIEHHOTO
YMHOKCHHS
44 @®opMyJIbl COKPAIIEHHOTO
YMHOKEHHS
45 | ®opMyIIbl COKpAIEHHOTO
YMHOKEHHUSA
46 i @dopMyJibl COKPAIIEHHOTO
‘__ _ YMHOKEHHUS
47 | ®opMyJTBl COKPALIEHHOTO
YMHOKEHHS
48 PasnoskeHne MHOTIOYICHOB Ha
i  MHOXKHTEIH
! 49 . Paznojkenne MHOTOYJICHOB HA
| MHOXHTEJH
i 5 PasnoskeHue MHOTO4JICHOB Ha
. | MHOXHTEJH
'- ‘ Pazjoxenne MHOTOYIEHOB Ha

MHOKHTECIIH
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KonTposbHas pabora 1o teme
"Anredpandeckue
BbIpaKeHUs"

52
VpaBHenue, npasuia
npeoOpa3zoBaHus ypaBHEHHS,
PaBHOCHIBHOCTh YPABHEHHH |

JIuneiiHoe ypaBHEHHE ¢ OJIHOM

Pemenune 3aaa4 ¢ NOMOIIBIO

ypaBHEHHH

NIEpEMEHHOMH, peLICHHE

JMUHEHHBIX ypaBHEHUH

2 % |
JIuHeiiHOe ypaBHEHHE C OJHOM
IIepEMEHHOH, PelIeHHE

JIMHEHHBIX YpaBHEHHUH

JluneiiHOoe ypaBHEHHE ¢ OJIHOI
NEePEeMEHHOM, pelIeHHe

JIMHEHHBIX ypaBHEHUH

Pemenue 3a51a4 ¢ NOMOLIBIO

yYpaBHEHHI

ypaBHEHHH

Pernenue 3a1a4 ¢ OMOIIBIO

Pelrenne 3ama4d ¢ oMOIIBIO

YpaBHEHHIA

JInuelinoe ypaBHEHHE C JIBYMS
nepeMeHHBIMH U ero rpaQuk

P

JIuneliHoe ypaBHEHHE C IBYMS |
nepeMeHHBIMH | ero rpaduk

Cucrema JIByX JJHHEHHBIX

YPAaBHEHHH C ABYyMsi

NepeEMEHHBIMH

CucreMa JIBYX JINHEHHBIX
YpaBHEHHH C ABYyMs

IepeMEHHBIMU

1 ‘ | /,f’ )

Cucrema JBYX JTHHEHHBIX
ypaBHEHHUH C ABYMs

nepeMeHHbIMU

CucreMa JIByX IMHEHHBIX
ypaBHEHHH C JBYyMsl

niepeMeHHbIMH

Pemenue cucteM ypaBHEHHH




. 68 Pemienue cHCTEM ypaBHEHHIA
. 69 Pelienue CHCTEM YPaBHEHHI
' 70 Pelienue cucTeM ypaBHEHMI
| 71 Pemienne cucreM ypaBHEHHH
7 Kontposbnas pabora 1o reme
- "JluHeiiHble ypaBHeHHs"
73 ‘ Koopaunara TOYKH Ha
‘ MPSAMOii
74 | YncsioBbie TPOMEKYTKH
75 | YucnoBble MPOMEKYTKH
| Paccrognue Mexay AByMst
76 | TOYKAMH KOOPIHHATHOI
‘ | npsivoi
‘ Paccrosinue Mexay JAByMs
77 TOYKAMH KOOPAHHATHOMH
! npsMoi
| 78 | [TpsimoyrosibHast cHCTEMA
| KOOpJHHAT Ha IIOCKOCTH
‘ 79 \ [IpsimoyronpHas cucrema
| KOODJMHAT Ha IIOCKOCTH |
20 ‘ [Tpumeps! rpaduKoB,
i | 3aJlaHHBIX popmynamu
| 81 [Tpumepb! rpaduKoB,
| | 3apaHAEKX GopMynamu i
| 2 | [IpuMepsl rpaduKoB,
|| sesmmocQOmNIG
%3 | [Ipumepsl rpaduKoOB,
| 3alaHHbIX (popMyIaMu
84 . Urenue rpat.’prjlcoa peaibHBIX
3aBHCUMOCTEH .
i 85 TlpomexcyTouHas arrecTauus. |
. Tecr - )
i - | Yrenme rpadMKOB peanbHbIX ‘
| 3aBHCHMOCTEH
| 87 Ionsitne QyHKIHH
88 I'padux pynkunu
II 89 - CaoiicTBa QyHKIHH B
190 l_CB()‘P‘[CTBB. Gynxumii
91 - Jluneiinas QyHKIUS
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92
93

94

95

96

' OBIIEE KOJIMYECTBO YACOB I10

Jluneiinas pyHKUIMS 1
[TocTpoenue rpadpuka
nuHeHHoH QyHKuHMH

[TocTpoenue rpaduka
MUHENHOH YHKIHH

~ I'padux GyHKIMHA Y =[X] | 1

- I'padux pyaxuun y =[x| | 1

B Komponmax paﬁé';a 110 TeMe -

‘ "KoopauHatsl U rpaduku. 1
Dynxiun" |

‘ [ToBTOpEHMHE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7 1
Knacca, 06001IeHHe 3HAaHU I

| IloBTOpEeHHE OCHOBHBIX
MOHATHH ¥ METO/I0B Kypca 7 1
Knacca, 0000IIEHHE 3HAHUH

[ToBTOpeHHE OCHOBHBIX

MOHATHH ¥ METOIOB Kypca 7 1
I Knacca, 0000I1eHre 3HaHHIH

[ToBTOpEeHHE OCHOBHBIX

MOHATHII U METOJIOB Kypca 7 1

Kiacca, 00001menue 3HaHu i

e e | —

IToBTOpEeHHE OCHOBHBIX
MOHATUHI U METOJIOB Kypca 7 1

| Kjacca, 00001eHHe 3HAHUH
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