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MHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBisercs OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOIIETO
00pa3oBaHMs: OHA 00ECTIEUNBAET U3YUEHHUE APYTHUX TUCLUUILINH, KAK €CTECTBEHHO -
HAyyHOTO0, TaKk U TyMaHUTAPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO IS
IPOJOJIKEHUs 00pa30BaHus U B MOBCETHEBHOMW KU3HU. Pa3BuTue y oOydarommxcs
HAY4YHBIX TPEACTABIECHUNH O MPOUCXOXKAECHUU M CYUIHOCTH ajreOpanyecKux
abcTpakiuii, crnoco0e OTpakKeHHsI MaTeMaTUYeCKONM HayKOU SIBJICHUI U MPOIECCOB
B NIpUpPOJE€ U OOIIECTBE, POJM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYyYHOM
NO3HAHUH U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBIILJIECHUS, HEOOXOAUMBIX ISl aJanTalli B COBPEMEHHOM IU(POBOM
oOmectBe. M3ydenune anreOpbl oOecrieuynmBaeT pa3BUTHE YMEHHs HaOII0/aTh,
CpaBHMBATh, HAaXOIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHMYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkAcHUSA. OCBOECHUE Kypca areOpbl 00eCIIieYnBaeT Pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS] OOYyYaroIMXCsi: OHM HCIOJIB3YIOT JEIyKTUBHBIE U
MHAYKTHUBHBIC pacCcyXaAeHUs, 0000I1IeHne U KOHKPETH3AINI0, abCTparupoBaHue U
anajoruto. OOydeHue  anreOpe  MpeANoJiaraeT  3HAUYUTEIbHBIM  00BEM
CaMOCTOSITEJIBHOM  JI€ATENBHOCTH OOyYaroluxcs, I03TOMY CaMOCTOSTEIbHOE
penieHue 3a1a4 ABISIETCS pealu3alnuend 1eITeIbHOCTHOIO MPUHIMIA O0yYEeHHUS.

B crpykTtype mporpaMmbl y4eOHOTO Kypca «Ajaredpa» aiasi OCHOBHOTO
o01rero o0pa3zoBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
auHuK: «Hucna u BeIYUCIEHUSD», « ANreOpandecKkue BhIPAXKECHUSD, « YPABHEHUS U
HepaBeHCTBa», «DyHkuumw». Kaxmas M3 3TUX COJEpKATEIbHO-METOAMYECKUX
JIVHUM Pa3BUBACTCs HA MPOTSIKEHUU TPEX JIET U3YYEHHUs Kypca, B3aUMOICUCTBYS C
ApYrUMH €ro JHHMsIMH. B Xxonae wu3ydeHuss ydeOHOro Kypca OOydarommuMmcs
OPUXOJUTCS JOTUYECKU PACCYkJIaTh, HUCIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, MPEJACTaBIEHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeEMaTHYECKOro 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0yYarOIUMUCS
OCHOB  YHUBEpPCAJIBHOIO MaTreMaTHuecKkoro s3pika. CopaepxkaTelbHOW U
CTPYKTYpHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» sSBISETCAd €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHMM «Yucna W BBIYUCICHUS» CIYXKUT OCHOBOM  IJIA
JaJIbHENUIIEro U3y4yeHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOyYaroluXcs
JOTUYECKOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BaThCA alrOpUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
CBS3aHO C PpAIlMOHAJBHBIMU W UPPALUOHATBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



MPEACTABICHUI O JEWCTBUTEIBHOM YHCIE. 3aBEpLIEHUE OCBOEHHUS YHUCIOBOU
JIMHUM OTHECEHO K CpeIHEMY 0011eMy 00pa3oBaHUIO.

CopepxaHue JByX anredpandeckux JUHUN — « AreOpanyecKkre BhIpaXeHUs»
U «YpaBHEHHs] U HEPaBEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOyHAIOIIHXCS
MaTeMaTHUYeCKOro armapara, HeoOXOJUMOTO JUIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U TMPAKTHKO-OPHUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0O0miero o0pa3oBaHHsl Y4Y€OHbI MaTepHall TPYNIUPYETCS BOKPYT
palMOHATBHBIX BbIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAaUCHHE MaTeMaTUKH Kak
S3bIKA IS TIOCTPOGHUST MaTeMAaTHYeCKHUX MOJIENCH, OIMUCAHUS TIPOIECCOB U
SBJIICHUM pealbHOrO0 Mwupa. B 3agaum oOydeHuss anreOpe BXOMST TaKkKe
JabHEWIee Pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, IS OCBOEHHUS Kypca HWH(OpPMATUKHM, M OBJAJCHHE HaBbIKAMU
JEeNYKTUBHBIX paccyxaenuid. [IpeoOpa3zoBanue CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUsI, CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPYECTBY.

Copepxanne ¢yHKIIMOHATHHO-Tpa()UYECKOM JIMHUN HALIEJICHO HA MOJIyYeHUE
oOyyJaronuMucs 3HaHUA O (PYHKIMSAX Kak BaKHEHIIeW MaTeMaTu4ecKoW MOJenu
JUTSl ONTMCAHUS M UCCIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPO/IE
n obuiectBe. M3ydeHne marepuaia CHOCOOCTBYET Pa3BUTHIO Y OOyYAIOMIMXCS
YMEHHUS UCIOIb30BaTh Pa3INYHbIC BEIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkhe, BHOCUT BKJIaaA B (opmupoBaHue
IpEJICTAaBICHUI O POJIM MAaTEMAaTUKK B PA3BUTUN LUBUIIM3ALUHU U KYJIbTYPBHIL.

CornacHo ydeOHOMYy IUIaHy B 7-9 kJaccax u3ydaeTcsi y4eOHBIA Kypc
«Anrebpa», KOTOPBIA BKIIIOUAET CIEAYIOIIME OCHOBHBIC paslelibl COIEpKaHUS:
«Ynucna W BBIUHUCICHUS», «AJreOpanyecKkue BbIPAXKEHUS», «YpaBHEHUS U
HEPaBEHCTBAY, « DYHKIIHI».

Ha uzyuenue yueOHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 4gaca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenw), B 9
kiacce — 102 yaca (3 gaca B HefielNiO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BbIYUCTCHUS

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OJHOU (HOpMBI 3amucH
npobeit k gapyroi. IloHsTHe palnMOHAIBHOTO 4YHCJIA, 3alKCh, CpaBHEHHUE,
yHOpSAOYMBAaHUE  pPALMOHAIBHBIX  uucel. ApudmMmerndyeckue AEUCTBUA C
palMOHATBHBIMK YMCiamMu. Pelienune 3axad U3 peasibHOM NPaKTUKU HAa 4acTH, Ha
TpoOH.

CreneHb C HaTypajJbHBIM [OKa3aTeleM: OIpeAeseHue, Mnpeodpa3oBaHue
BBIPQXKEHHUI HAa OCHOBE OIpENeIeHHs, 3aUCh 00IbIMX yucel. [IpouenHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U JIpoOW B BHUJI€ MPOIEHTOB. Tpu OCHOBHBIE 33J]a4u Ha
IPOLIEHTHI, PELICHHE 3aa4 U3 PEATbHON MPAKTHUKHU.

[IpuMmeHeHre TpPU3HAKOB  JEIMMOCTH, PA3NO0KEHUE HA  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucie TmpsMas ©  oOparHas
IIPOIOPLIMOHAIIBHOCTH.

Anredpanyeckue BbIPpaKeHUS

IlepeMeHHBIE, YNCTOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTrmpie
3HA4YEHHUs NepeMEHHBIX. [IpeacraBienue 3aBUCMMOCTY MEXY BEIMYMHAMU B BUJIE
(dopmynbl. Beruucnenus no ¢popmynam. [IpeodpasoBanne OYKBEHHBIX BBIPAKEHU,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMs, TIpaBWIa MPEoOpa3oBaHHUS CyMM U
POU3BECHUI, MpaBmiIa PaCKPBITUS CKOOOK U TIPUBEICHUS TOJOOHBIX CIaracMbIX.

CBOICTBa CTENEHN C HATYPAIbHBIM IMOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWwIeHbl. CTeneHb MHOTOWIeHa. ClioKeHre, BHIYUTAaHHE,
YMHOXXEHHE MHOTOWIEHOB. DOpMylibl COKPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBI M KBagpar pasHoctu. Popmysa pasHOCTH KBaaparoB. Paznoxenune
MHOTOYJICHOB HAa MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOW NEPEMEHHOW, YHCIO KOPHEH JIMHEHHOTO
YPaBHEHHS, pPEIICHHE JIMHEHMHBIX ypaBHEHUW. COCTaBI€HUE YpaBHEHHUUM IO
YCIIOBUIO 3a7a4M. PellieHne TeKCTOBBIX 3a7a4 C [IOMOIIBI0 YPABHEHUN.

JluneitHoe ypaBHEHUE C ABYMS NIEpEMEHHBIMU U ero rpaduk. Cucrema aAByx
JIMHENHBIX YPaBHEHUW C JBYMsS II€pEMEHHBIMHU. PemieHune cucrteMm ypaBHEHUU
cnocoOOM MOACTaHOBKU. IIpumepsl pelieHus TEKCTOBBIX 3a/lad C IMOMOIIbIO
CHUCTEM YPaBHEHHU.

DOyHKUUHT



Koopauuara Touku Ha npsMou. Uucnossle npomMexyTKU. PaccTosHue Mexmy
JIBYMsI TOUKaMH KOOPAUHATHOM NPSMOM.

[TpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca u opAauHara
TOYKHM Ha KOOPJAWHATHOM MIockocTu. [IpumMeps! rpadukos, 3ananHbix GopMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocTei. [lonstue dynkuun. I'paduk
¢ynkunn. CoiicTBa pyHkuuil. JIunelinas pynkuus, e€ rpaguk. I'padux QyHkimn
y = |X|. I'padudeckoe perieHne TUHEHHBIX YpPaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBagparubiii koperp u3 uucia. [lonstue o0 uppanuoHaIbHOM YHUCIIE.
JecsaTuunbie TpUOIMKEHUST UppalMOHAIBHBIX yncen. CBoicTBa apupMeTHuYeCKuX
KBaJIpATHBIX KOPHEHW U MX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BbIPAKEHUIN
Y BBIYMCJICHUSM. J|eCTBUTENIBHBIE YHCTA.

Crenens ¢ LenbIM oKa3aTeneM U e€ cporictBa. CTaHIapTHAs 3alKCh YHUCIA.

Anrebpandeckue BRIpOKCHUSIAJTeOpandecKkue BbIpaKeHusl

KBagpaTHpii  TpEXuieH, pas3loKEHWE KBAaJpPaTHOIO TpPEXWIEHA HA
MHOKUTENH.

Anrebpanueckast JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod apoOu.
CrnoxxeHre, BBIYMTAHHE, YMHOXXEHHE, JICJICHHE alreOpanuecKux JapoOei.
PartmonanbHbie BhIpakeHUs U UX TIpeoOpa3zoBaHue.

YpaBHEHUS U HEPABEHCTBAY PAaBHEHUA M HEPABEHCTBA

KBanpatnoe ypaBHeHue, Gopmyna KOpHEW KBaJpaTHOTO YypaBHEHHUSI.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JMHEMHBIM M KBAJIPATHbBIM.
[Ipocrteitmme 1poOHO-pallMOHATBHBIE YPABHEHUSI.

['paduueckas uHTEpIpETAMS YPABHEHHUI C ABYMS MEPEMEHHBIMHA M CUCTEM
JVHEWHBIX YpAaBHEHUW C [BYMs IepeMEHHbIMH. lIprimepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMHU.

Peliienre TEKCTOBBIX 3a/1a4 aNreOpandeckumM CrocoOoM.

UucnoBble HEpABEHCTBA U UX CBOKCTBA. HepaBEeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHENHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

OyHKIMNPYyHKIUA

[lousitue ¢ynkuuu. OOIacTh oOmNpeAesieHuss W MHOXKECTBO 3HAYCHUH
dbynkuun. CriocoObl 3a1anus GyHKITUH.

I'padux Pynkuu. Yrenue cBoilcTB (yHKMH no e€ rpaduxy. Ilpumepsr
rpaguKoB (PyHKIIMI, OTpaKAIOIIMX PEAIbHBIE TPOLIECCHI.



@OyHKIMK, OMNKCHIBAIOIINE TMPSAMYH UM OOpaTHYIO MPONOPIHUOHAILHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIu y = X2,y = X3,y = VX, y=|x|. I'paduaeckoe
pellIeHNE YPAaBHEHUW U CUCTEM YPAaBHEHUM.

9 KUIIACC

Yuciia v BBIYUCTCHUS

PaunoHanbHble yucia, uppalMoOHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENbHBIX YHUCEN, AEHCTBUTENbHbBIC YUCIIa
Kak OECKOHEUYHBbIE JAeCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JEUCTBUTEIBHBIX YMCEII U KOOPIAUHATHOMN MPSIMOU.

CpaBHeHMe JIGHCTBUTENBHBIX 4HCeN, apudMeThdecKkue JEHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pasmepbl OOBEKTOB OKPY’KAIOLIEr0 MUpA, AJIUTEIBHOCTh TPOIECCOB B
OKpY KaroIlleM MUpE.

[Tpubmm>x€HHOE 3HAYEHUE BEJIIMYMHBI, TOYHOCTh puOmkeHus. OKpyrieHue
yucen. [Ipukuaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEeHUH, CBOASIINXCS K JIMHEWHBIM.

KBaznparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCSA K KBaJPaTHBIM.
buksanparnoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUN TPETbE U 4ETBEPTOMN
CTEIICHEHN Pa3I0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-paliMOHaNbHBIX ypaBHEHU. PelieHne TEeKCTOBBIX 3ajad
anreOpanvyecKkuM METOJIOM.

VYpaBHeHHe ¢ ABYMs MEepeMEHHBIMU M ero rpaduk. Pemenue cucrem AByx
JIMHEWHBIX YPABHEHUH C IBYMS IIEpEMEHHbIMU. Pelienue cucreM 1ByX ypaBHEHHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Pelenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMA

KBangparnunas ¢ysnkuus, e€ rpapuk u cBoiictBa. [lapaGomna, xoopAauHaThI
BEPIIMHBI 1apad0JIbl, OCb CAMMETPHUH MApaOOJIbI.

I'padukn byukmmit: y = kx, y = kx + b,y = k/x,y =x3, y =X, y = |X| , n ux
CBOMCTBA.



YucnoBele  nociaenoBaTeIbHOCTUUMCIOBBbIE  MOCAEI0BATEIbHOCTH H
Nporpeccuu

[loHATHE YHCIIOBOW MOCHEAOBATEIBHOCTU. 3aJaHUE TOCIIENOBATEIBHOCTH
peKyppeHTHOU (popmysoil u popmyioi N-To YjeHa.

Apudmernueckas u reoMmerpudeckas mnporpeccur. @opmynbl N-To YieHa
apupMeTHIECKON U TEOMETPUUECKOUN MPOTPeccuii, CyMMbI IEPBBIX N UWICHOB.

N300paxxeHne 4ieHOB apU(METUYECKOM M TE€OMETPUUYECKOM Mporpeccuid
TOYKAMH Ha KOOPJAWHATHOMW IUIOCKOCTH. JIMHEWHBIM U 3KCHOHEHIIUAIBHBIM POCT.
CI1oKHBIE TPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA [POI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJIbTATBI OCBOCHHUS TMPOTpaMMbl  Y4eOHOro Kypca
«Anrebpa» XxapaKTepHU3yOTCS:

1) marpuoTHYecKoe BOCIMTAHUE:

MpOSIBICHMEM HWHTEpeca K TMPOUUIOMY M  HACTOSIIEMY POCCHUHCKOM
MaTeMaTUKH, IICHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHHMSM  POCCUMCKUX
MaTEMATUKOB M POCCHUMCKOM MAaT€MaTUYE€CKOM IIKOJbI, K HUCHOJIb30BAHUIO 3TUX
JOCTHKEHHMM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMTOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U pealh3aIii ero
npaB, TPEICTAaBICHHUEM O MaTeMaTUYeCKHX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIICHHH, MPOIEAYp TPa’kJaHCKOTO oOIliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHHM HayKH, OCO3HAHUEM BaKHOCTHU
MOPaTbHO-3TUYECKUX MPUHIIUIOB B ACATEIBHOCTH YUEHOTO;

3) TPy1I0BOE BOCIUTAHHUE:

YCTaHOBKOM Ha AaKTUBHOE YyYacTHE B PEHICHUUM NPaKTHUECKUX 3ajad
MaTeMaTU4eCKOW HANpaBI€HHOCTH, OCO3HAHUEM Ba)XXHOCTHU MaTEMATHYECKOTO
o0pa3oBaHMs Ha MPOTHKEHUM BCEH JKU3HU I YCHENTHOW MPOQeCcCHOHATBHOM
JESATeIbHOCTH U pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUTy AIbBHOU TPACKTOPHUH 00Pa30BaHUs U KU3HCHHBIX TIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K JMOIIMOHATLHOMY U  JCTETHYECKOMY BOCHIPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJau, PEUICHWH, pacCyXICHWUM, YMEHHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 NO3HAHMS:

OpUEHTAllUe B JEATETLHOCTM Ha COBPEMEHHYI) CHCTEMY Hay4HBIX
IPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeIOBEKa, MPUPOJIBI U
oO1recTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HayKu Kak cdepbl YeI0BEYECKON
NEeSATeIbHOCTH, 3TANOB €€ pa3BUTHUS W 3HAUMMOCTH JJIsl Pa3BUTHUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3IKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpeICTBOM
MO3HAHUS MHpA, OBJAJICHUEM MPOCTCUIIIMMU HaBBIKAMHU HCCIIEIOBATEIBCKOM
NEeATEbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHMPOBAHHME KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO IPUMEHATH MATEMATUYECKUE 3HAHUSA B HHTEpECax CBOETO
3I0pOBbSl, BEACHHUS  340pOBOrO  oOpa3a JKuU3HM (3I0pOBOE  IUTaHHE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TMPU3HAHHEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHUE:

OpUEHTALlMEN HA MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUW JUISl PELICHUS 3a]1a4
B 00JacTH COXPAaHHOCTH OKpY’Kalollell cpeabl, IUIaHUPOBAaHUS IOCTYNKOB H
OLIEHKM HMX BO3MOYKHBIX TIOCJIEICTBUH JISI OKPY’KAIOUIEH Cpenbl, OCO3HAHUEM
rI100AILHOTO XapaKkTepa dKOJOTHYECKHUX MPO0JIeM U MyTel UX peuieHus;

8) ajanTanusa K M3MEHAIIUMCH YCJOBUSAM COLMAILHOM U NPHUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSX HEONPEICIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIIBHOCTD, B TOM YHCIIE
YMEHUE YUYUThCS y JAPYTHX JIOJEH, MpUoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HaHWS, HABBIKY U KOMIIETEHIIUH U3 OTBITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHHMM HOBBIX 3HAHWA, B TOM 4YHCIIE
(bopMyIUpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€(PUIUTHI COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, ITNIAaHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTUPOBAThH
OpPUHUMAEMble pEHIeHUs U JACUCTBUS, (POPMYyIHpPOBaTH M OLEHUBATH PUCKU H
HOCIEACTBUS, POPMHUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeIbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornyeckue aelcTBUA:

e BBUIBJISITh M XapAKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA MATEMATUUECKHUX
O0OBEKTOB, TMOHATHNA, OTHOIIEHWHA MEXKIY MOHITUSIMH, (HOPMYIHPOBATH
OINPENCIICHUSI  MOHATUW, YCTAHABIMBATh  CYIICCTBEHHBIM  IPU3HAK
KJ1accuuKaIlii, OCHOBaHMS i1 OOOOIIEHUS W CPaBHECHHS, KPUTEPUHU
MIPOBOJIMMOTO AHAIU3A;

e BOCHPUHHUMATH, (OpMyIHpOBaTH W  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPJIUTEIIbHBICE W OTpUIIATENIbHbIC, €IUHUYHBIC, YAaCTHBIE W OOIIHeE,
YCIJIOBHBIC;



BBISIBJISITH ~ MAaTeMaTUYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
NpoTUBOpEUMsl B (aKTax, HaHHBIX, HAOIIOJEHUSAX M YTBEPKICHUSX,
npejiaraTb  KpUTEPUM U1 BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHI;

JienaTth BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€TYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTHH;
pa3z0bupaTh 10Ka3aTeNbCTBA MATEMAaTUUECKUX YTBEPKIECHUN (MpsIMbIE U OT
IIPOTUBHOIO), TPOBOAUTH CAMOCTOSITEIBHO HECIOXXHBIE JI0Ka3aTeIbCTBA
MareMaTuyeckux (aKkToB, BBICTpAMBATh APryMEHTAlLIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHMUS,;
BBIOMpATh CMOCOO pelieHust yuyeOHOM 3amauu (CpaBHUBATH HECKOJBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh Haubosee NOAXOMIIUNA C Y4ETOM
CaMOCTOSITEJIBHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckye 1eiCTBYUSA.

HCIIOJIH30BaTh BOTPOCHI KaK MCCIIENOBATEILCKUN MHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUUE, MpodIemMy,
CaMOCTOSITEJIbHO YCTaHaBJIUBaTh KMCKOMOE U JaHHOe, (opMHUpOBATH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUI0, MHCHHCE,

MPOBOJIUTh TIO0 CAMOCTOSITEILHO COCTABJIICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HUCCIEAOBAHUE IO  YCTAHOBJICHUIO
OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOMH;

CaMOCTOSTENIbHO (hOPMYJIMPOBATh 0OOOIICHUS U BBIBOJIBI MO pe3yJibTaTaM
MpOBEACHHOTO HAOJIO/ICHUS, UCCIEJOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BHIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATh
MIPEATIONOKEHHSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIUH, JAHHBIX,
HEOOXOIMMBIX JIJIsl pELICHUS 3aauy;

BbIOMpaTh, aHAIM3HPOBATh, CHUCTEMATH3HPOBAaTh U HHTEPIPETUPOBATH
MH(}OPMaLIMIO Pa3IMYHbIX BUIOB U (POPM IIPECTABICHHUS;

BbIOMpaTh (OpMy NpeICTaBICHUs HMHPOpPMAMM U WUIHOCTPUPOBATH
pelmiaeMble 3aJayd CXEMaMH, JuarpaMMaMy, WHOM TIpapukod H HuX
KOMOUWHAIIUAMU;

OLICHMBATh HAJA&KHOCTh HMH(OpMAUU TO KPUTEPUAM, MPEATI0KEHHBIM
YUHUTENEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1€ CTBHS:



BOCIPUHUMATh H  (HOpPMYyIHpOBAaTh CYXXIEHUS B COOTBETCTBHUH C
YCIIOBUSMU U TENAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX UM MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelIeHus 3aaul, KOMMEHTHPOBATh MOJYICHHBII Pe3yIbTar;

B X0JIe 00CY>XJIeHUS 3aJ]aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOW TEMBI,
npo0OJIeMBbl, pelraeMoi 3a/1a4u, BHICKA3bIBATh MIICH, HAllEJICHHBIC Ha MTOUCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMHU JIPYTHUX
YYaCTHUKOB JUAJIOra, OOHapYyXUBaTh Pa3IMyUe M CXOJCTBO MO3MIIMH, B
KOPPEKTHOM (popMe (popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
OPEICTaBIATh  pPE3yNbTaTbl  pEUIeHWs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEIOBAHMs,  MPOEKTa,  CAMOCTOSITENIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHMSI C YUETOM 3a/1a4 IPE3eHTAMU U 0COOEHHOCTEN ayIUTOPHH;
NOHMMATh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHAHOM  H
UHAUBUAYAIbHOM paOOThl NpPHU PEIIEHUH YUYEeOHBIX MaTeMaTH4YEeCKHX
3aja4;

IPUHUMATD LEJIb COBMECTHOM JEATENbHOCTH, NIJIAHUPOBATh OPTaHU3ALIUIO
COBMECTHON paloOThI, paclpenensaTb BUAbBl pabdOT, JOroBapUBaTHCA,
00CYKJIaTh MPOIIECC U PE3yIbTAT pabOThI, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOOEH;

y4acTBOBaTh B TpYMNIOBBIX (opmax paboTsel (00cyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMBl W JApPYTHE), BBIIOJHATH CBOI 4YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBHS C APYTUMH WICHAMH KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMUA MPOIYKT MO KPUTEPHUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1€ii CTBUS
Camoopranusanms:

CaMOCTOSITEJIBHO COCTAaBJIATH IUJIaH, aITOPUTM pelIeHUs 3a7a4yu (U ero
4acTh), BBIOUpATh CMOCOO pEIIeHUsS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHUPOBATb U KOPPEKTHPOBATH
BapUAHTHI PEIIEHUN ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpO.]Il), 3MOHI/IOH3JILHblﬁ HHTCJJICKT:

BJIaJIeTh CHocoO0aMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI — Ipoliecca |
pe3yabTaTa pEeIIEHUsI MAaTEMAaTUYECKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPU PEUICHUU
3aa4d, BHOCUTh KOPPEKTHUBBI B JICATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAWJICHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJbTaTa JACITEIbHOCTH IMOCTABJICHHOMW LEIU
U YCIIOBHSAM, OOBSICHATh MPUUMHBI JOCTHXKCHUS WIIH HEIOCTHXKCHUSI LIEIIH,
HaxOJUTh OIMKNOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY .



INPEAMETHBIE PE3YJIbTATDBI

K koHmy oOyueHuss B 7 KJjacce 0OydYarolIMiiCs MOJYYHUT CIEIyIOLINE
MPEAMETHBIE PE3YIbTAThI:

Yuciia v BbIYUCTCHUS

BbINONHATE, coyeTass YCTHbIE M MHUCbMEHHBIE NMPUEMBI, apu(METUUECKHE
NEUCTBUS C PALlMOHAIIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE
CcrocoObl U NPUEMBI BBIYMCICHUS 3HAYEHUIN TPOOHBIX BBIPAKEHUH, COIEPKALINX
OOBIKHOBEHHBIE U JIECATUUHBIE APOOH.

[lepexonuts OT oAHOW (HOPMBI 3amMUCH Yucen K Apyroi (mpeoOpa3oBbIBAThH
JIECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO ACCITHUHYIO APOOB).

CpaBHHBATh U YIOPSOYUBATH PALIMOHAJIBHBIE YNCTIA.

OKpyraaTh yucna.

BBITTONHATE IPUKHAJIKY U OLEHKY pe3yJibTaTa BBIYMCICHHUN, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAXEHUN. BBINONHATH AEHCTBUSA CO CTENEHSIMHU C HaTypabHBIMU
MOKa3aTeIsIMU.

[IpuMeHATh  NPU3HAKK  JCIUMOCTH,  PA3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJIbHBIX YHCEN.

PemaTte NpakTHKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLIEHHEM
BEIUYMH, MPONOPUUOHAIBHOCTBIO BEJIIMYMH, NPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pPelIeHUs 33a4 ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anredpandeckyr0 TEPMHUHOJIOTHIO U CHUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yueOHOTo MaTepuarna.

Haxomute 3HaueHWss OyKBEHHBIX BBIPDRKEHUN MPHU 3aJaHHBIX 3HAUYEHUSAX
MEPEMEHHBIX.

BemonHaTe  npeoOpa3zoBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOYIEH
MPUBEACHUEM MOTOOHBIX CIaraeMbIX, PACKPBITUEM CKOOOK.

BBITTONHATE yMHOKEHHME OJHOWIECHA HAa MHOTOWIEH M MHOIOWIECHa Ha
MHOTOYIEH, MPUMEHITH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEr0 MHOMUTENs, TPYNIUPOBKH  CIaracéMsiXx,
MpUMEHEHUs (POPMYJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh peoOpa3zoBaHUsl MHOTOUYJICHOB JUISl PELICHUS pa3IMYHbIX 3ajad
U3 MAaTEMATHKH, CMEXHBIX PEIMETOB, U3 PEANbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATypaJlbHBIMM IMOKA3aTENsIMU IS
peoOpa30BaHUs BRIPAKCHUIA.



YpaBHeHHS U HEPABEHCTBA

Pemare JMHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPHUMEHSS IpaBUIa
1epexosia OT UCXOJHOTO YPAaBHEHUSA K PAaBHOCUIBHOMY emy. IIpoBepsTs, saBisgercs
JIV YUCJI0 KOPHEM YPaBHEHUSL.

[IpumeHnaTh rpaduyeckre METOIbI TIPYU PEIICHUH JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npHUMepbl Map 4YHKCEN, SBIAIOMIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHMUS C JBYyMs [IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTU TpauK JHUHEWHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH NPUMEPHI PEIICHUS
YPaBHEHHS.

Pemare cucreMbl JByX JIMHENHBIX YPABHEHUH C JByMs IIEPEMEHHBIMHU, B TOM
qucle rpaduyecKu.

CocraBnaTe M pelIaTh JMHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHMH II0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥ II0JIyYEHHBIA Pe3yJIbTar.

DOyHKUUHT

N3o0paxkath HA KOOPAUHATHOW MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATAaM, JIy4H, OTPE3KH, UHTEPBAIbI, 3aIIUCHIBATh YHCIOBBIC IPOMEXKYTKH HA
anreOpanvyecKkoM si3bIKE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH rpapuku JuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MNOMONIbIO (YHKIHMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHMUE, LI€HA, KOJHMYECTBO, CTOUMOCTB,
IPOU3BOAUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTh 3HaueHre GyHKIUH 110 3HAYEHUIO €€ apTyMeHTa.

[lonumare rpaduyeckuii cnoco0 MpeAcTaBiIeHUs U aHaU3a HUHMOpMAaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATh UHPOPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHumy oOyueHuss B 8 KJjacce 0Oyd4arolMiicsi MOJIYYMT ClEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia v BbIYUCTICHUS

Mcrnonb30BaTh HayaIbHBIE IPEACTABICHHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
YUCeN JUIsl CPABHEHMS], OKPYTJIEHUS U BBIUUCIEHUH, U300paxxaTrb NEHCTBUTEIbHBIE
Yyycia TOYKaMH Ha KOOPJAMHATHOM MPSAMOM.

[IpuMeHATh TOHSATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS, HAXOJWUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Yysl NMPU HEOOXOIUMOCTH KaJIbKYJIATODP, BBIMOJIHITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEP)KALIMX KBAJApPAaTHbIE KOPHHU, HCHOIb3YS
CBOMCTBA KOPHEMN.



Ncnonb30BaTh 3anucy OOJIBIIMX U MaJIbIX YHMCEN C MOMOUIBIO JTECSITUYHBIX
npoOeit u creneneit yncna 10.

Anredpanyeckue BbIPaKEHUS

[IpuMeHsATh TOHSTHUE CTENEHU C IEJNbIM TI0Ka3aTelieM, BbBINOJIHATh
npeoOpa3oBaHus BEIPAKECHUH, COJEPIKAITNX CTEIIEHHU C IETbIM MTOKa3aTeIeM.

BBINOMHATE TOXKIECTBEHHBIE MPEOOPA30BAHUSI PALMOHAIBLHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ICUCTBUIN HAJ] MHOTOWICHAMH U alreOpandyecKuMu JIpoOsiMu.

PacknanpiBaTh KBaJpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[IpumeHsTh MpeoOpa3oBaHus BRIPAKCHUH JJIs PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHus U HEPABEHCTBA

Pewars NMHENMHBIE, KBaJpaTHbIE YPaBHEHHS W PALMOHAIbHBIE yPaBHEHMS,
CBOJISILLIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C IByMsl IEPEMEHHBIMH.

[IpoBOIUTH MpOCTEUIINE UCCIIENOBAHUA YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKux MpeIcTaBIeHn (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cioBecHON (HOPMYIUPOBKU 3adaud K €€ ajredpamdeckoiu
MOJEIN C TIOMOUIBIO COCTABJIEHUSA YPABHEHUS WIM CHUCTEMbl YPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]auy MOJIyYEHHBIN pe3ysibTaT.

[IprMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JI CpPAaBHEHUS, OIIEHKH,
pelliaTh JUHENHBICE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBbI, 1aBaTh
rpadUyuecKyl0 WUTIOCTPAIIMI0O MHOXKECTBA PELICHUM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUHT

[TonuMaTh U KUCMONB30BaTh (PYHKIIMOHAJIbHBIC TIOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHMs), ONPENeisITh 3HaueHHEe (YHKIUHU MO 3HAYEHUIO
apryMeHTa, ONpeIesiTh CBOMCTBA PYHKIIUU 1O €€ rpadukKy.

Ctpouth rpaduku 3JeMeHTapHbIX QYHKLINNA BUJIA:

y = kiX,y =x2,y = x3y = ||, y = VX, onuchIBaTh CBOJCTBA YHCIOBOI
byHKImH 110 €€ rpaduKy.

K xoniy oOydenuss B 9 kJacce OOyYarOmUKCA TONYYUT CIEIYIONINC
IPEAMETHBIC PE3YIIbTATHI:

Yucia v BbIYMCIEHUS

CpaBHUBATH U YNOPSAIOYMBATH PAllMOHATIBHBIE U UPPALlMOHATIBHBIC YHCIIA.

BoimonHaTh  apudMeTudeckue JACUCTBUS € PAlMOHAIBHBIMU  YHUCIIAMH,
coyeTass YCTHbIE U THUCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIYUCIEHUS C
UPPalMOHAIbHBIMU YUCIAMU.



HaxomuTte 3HaueHHWs CTENEHEW C LENbIMU [OKA3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHUST YUCIOBBIX BBIPAKCHUM.

OKpyrisiTb [I€UCTBUTEIbHBIE YHCIA, BBINOJIHATh MPUKUAKY pE3yibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHus U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHUS, YPABHEHMS, CBOASIIHAECS K
HUM, pOCTEHIINEe TPOOHO-pallMOHATIbHBIC YPaBHEHHUS.

Pemarp cucrembl ABYX JIMHEWHBIX YPaBHEHHU C JBYMsl INEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHHU, B KOTOPBIX OJTHO YPABHEHHE HE ABJISETCS JIMHEUHBIM.

PemaTtes TekcTOBBIE 3ajaunM anreOpaudecKuM CIOCOOOM C  TMTOMOIIBIO
COCTAaBJICHUS YPABHEHUSI WJIM CUCTEMBI IByX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOIUTH MpOCTEUIINE UCCIIENOBAHUA YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJIE C IPUMEHEHNEM TpauuecKnx mpeacTaBieHnid (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEIICHHS, €CJIM UMEET, TO CKOJIbKO, U
rpouee).

Pemate NMHeWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxkaTh
pElIEHUE HEPABEHCTB HA YMCIOBOM MPSMOM, 3alUCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHUE CHUCTEMBI
HEPABEHCTB Ha YHCJIOBOU NPSIMOM, 3alMChIBATH PELIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NMPU PENICHUH PA3TUYHBIX 3a7a4.

DOyHKIUU

Pacrio3naBath (yHKIMM W3y4eHHBIX BUIOB. [lokas3plBaTh CXEeMaTHYECKU

pacIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIMH Buaa: ¥ = KX, Yy
=kx+ b, y=kix,y=ax2 + bx + ¢, y = x3,y = VX, y = |x|, B 3aBucumMocTH 0T
3HaYeHUH KO3(PPUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIHIA.

Crpouts U H300pakaTh CXEMaTHYECKU TpapUKU KBaIpPaTHUHBIX (PYHKIIHH,
ONMCHIBATh CBOMCTBA KBApaTUUHBIX (PYHKIUHI MO UX rpaduKam.

Pacno3naBaTh KBagpaTHuHyO (QYyHKUUIO 110 (OpMyIie, IPUBOJUTH IPUMEPHI
KBaJIpaTHUHBIX (yHKUIUHN U3 peaTbHOU KU3HU, PU3UKH, TEOMETPHUU.

Yucii0BbIE MOCJIE0BATEILHOCTH H IIPOrPEeCCHH

Pacnio3naBath apu(pMETHUYECKYI0O U TEOMETPHUUECKYI0 MPOrpEecCUr MpHU
pasHbIX crocodax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C  HUCIOJAb30BaHWEM (GopMyn N-ro 4jeHa
apu(pMETUYECKON U TEOMETPUUECKOU MPOTrpeccuil, CyMMBbI NMEPBHIX N YJIECHOB.

N300paxaTh wIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMHU Ha KOOpPJIAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YMCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B TOM
YUCIIE 33/1a4M U3 PEAIbHOM KU3HU (C UCIOJIB30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KosuvecTBo yacos JIeKTPOHHbIE
HaumeHoBaHUe pa3iejioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | TIpakTuyeckue (uubp )
NMpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Yucna v BEIYUCICHUS. PalnoHanbpHbIE bubnuortexa [JOK
1 25 1
yucia https://m.edso0.ru/7f415b90
bu6nmorexa [IOK
2 Anreb 27 1
JITEDPaMtECKHE BHpaReHI https://m.edsoo.ru/7f415b90
bubanorexa [JOK
3 v 20 1
PABHEHI 1 Hepaperctsa https://m.edso00.ru/7f415b90
bub6nuorexa [JOK
4 K ) 24 1
0OpANHATSL K rpaduki. PyHKLHK https://m.edso00.ru/7f415b90
bubnuorexa [JOK
5 I1 6 1
OBTOpeHHE 1 0000mIeHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 5 0
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8 KJIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM u@poBbIe
Ne n/m pasi Kontpoabnbie | IlpakTnueckue (1pp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnmuorexa [JOK
1 4 K 1
vcna u Beruncienus. KBagpatueie KopHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciennsi. CTeneHb C 1eIbIM 7 bubnuortexa [JOK
IIOKa3aTeJIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKEHUSI. 5 1 bubnuortexa [JOK
KBanpatHplii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKkue BbIpaKEHUSI. 15 1 bubnuoreka [IOK
AnreOpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBapaTHbie 15 1 bubnmoreka [JOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuortexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 Egggﬁ;ﬁ;{;?gﬁ f4174f8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHIC IOKATHS > https://m.edsoo.ru/7f417af8
bub6nmorexa [IOK
9 o U 9
yHiumH. qucnosie pyniumi https://m.edsoo.ru/7f417af8
bu6morexa [IOK
10 IT 6006 6 1
OBTOPCHIE H O0ODIICHHE https://m.edso00.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KouuyecTBo yacos
HaumeHoBaHuUe pa3iesioB U TeM DJleKTpOHHbIE (LU POBbLIE)
Ne i/ KoHnTpoabHbIe
NMporpaMmMel Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI
1 Uucna u BeruuciaeHus. JleiicTBuTenbHbIe 9 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 5 bu6nuoreka [JOK
ypaBHEHU https://m.edsoo.ru/7f419d08
bu6nmmorexa [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7419d08
bu6mmorexa [IOK
1 1
> Dymrit 0 https://m.edsoo.ru/7f419d08
bu6nuorexa [JOK
6 YucnoBble TOCIE0BATEIBHOCTH 15 1 https://m.eds0o.ru/7f419d08
7 [ToBTOpenue, 006001IIeHNE, CUCTEMATH3AIHS 18 1 bubnuoreka [IOK
3HAHUHN https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://m.edsoo.ru/7f419d08
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