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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsS€TCA OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHa 00ECTIeUnBaCT N3YUCHHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO sl
NPOAOJKEHUsI 00pa30BaHus U B TTOBCEIHEBHON KU3HU. Pa3BuTre y oO0ydarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUA W CYHNIHOCTH alredpanvecKux
abcTpakiuii, cnoco0e OTpaKeHHs] MaTEMaTUYECKOM HAYKOW SIBJICHUH U MPOLECCOB
B MpUPOJE W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yueHue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHs HAOII0JaTh,
CpaBHMBaTh, HAaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJII,
dbopmynupoBath yrBepxkacHH. OCBOCHUE Kypca areOpbl 00ecreuynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYyYarolIMXCsi: OHMU HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 00001IeHNe 1 KOHKPETHU3alHio, abcTparupoBaHue u
ananoruto. OOyueHume  anrebpe  mpennosaraeT  3HAYUTENBHBIA  OOBEM
CaMOCTOSITENIbHOM ~ JIeATENHbHOCTH OOYyYaIolUXCs, IO03TOMY CaMOCTOSITEIbHOE
pelleHne 3aa4 SBJSETCS peann3alueil 1esTeIbHOCTHOrO MPUHIIUIA 00yUYEHHUS.

B crpykrype mporpammbl ydueOHOro kypca «Anaredpa» sl OCHOBHOIO
o01iero o6pa3oBaHHus OCHOBHOE MECTO 3aHMMAIOT COJEpPKATEeIbHO-METOUYECKUE
auHuU: «Yucna v BeIUUCIEHUS», «ANTeOpandecKue BhIpAKEHUS, «YpaBHEHUS U
HepaBeHCTBa», «Dyukuumy. Kaxnas u3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBAETCSl HA MPOTSKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJICHCTBYS C
IPYrUMU €ro JuHusSMUA. B Xxome wu3ydeHus y4yeOHOro Kypca oOydaromumcs
IPUXOAUTCS JOTHYECKU PACCYKJIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3pIK. B CBSI3M ¢ 3TUM B TporpaMMmy ydeOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTH4eCKOro o0pa3oBaHuUsl U CIOCOOCTBYIOIIUE OBIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHdeckoro s3bika. CojepkaTenbHON U
CTPYKTYPHOM OCOOEHHOCTBIO ydyeOHOro Kypca «Anredpa» sBIsSETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxkanue mmHUM «Yucna ©W  BBIYUCICHUS» CIYKAT OCHOBOM JUIA
JabHEHIIIeT0 U3Y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJISl IOBCEAHEBHON
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBS3aHO C PALMOHAIBHBIMH M HpPpaIlOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHHS YHCIOBOU
JMHUH OTHECEHO K CpeIHEMY 00I11ieMy 00pa30BaHUIO.

ConeprxaHue IBYX anreOpandecKux JIMHUN — « AreOpandecKke BhIPaKEHUS
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJAMMOTro Ui pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTr'0 001Iero o0pa3oBaHus y4eOHBIM MaTepuall TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUHN. AJreOpa JEMOHCTPUPYET 3HAUCHHE MAaTEMaTUKHU Kak
s3bIKa JJIA TOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeJiel, ONMHMCAHMs TPOLECcCOB U
SBJICHUA peajpbHOTO Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUIEHUS, HEO0OXO0AUMOro, B
YacTHOCTH, MJII OCBOGHHMS Kypca HWH(DOpMATUKH, U OBJIaJICHUE HaBbIKAMHU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeobpa3oBaHne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs, CHOCOOHOCTE K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHANBHO-TPaQUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKol MOJenu
JUISl OLTUCAHUSI U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana CrOCOOCTBYET PA3BUTHUIO Yy OOYyYarOIIMUXCS
YMEHUS UCTIONb30BATh PA3JINYHbIE BbIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduvecKkhe, BHOCUT BKIaJ B (POPMUPOBAHHE
NpeACTaBICHUN O POJIM MATEMATUKH B PA3BUTUHU IUBUJIN3ALMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax wu3ydaercs YydeOHBIH Kypc
«Auredpa», KOTOpBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEPKAHMS:
«Hucna #  BBIYUCICHUS», «ANTreOpandyecKkue BBIPAKECHUSN», «YPABHEHUS U
HEpaBEeHCTBa», « DyHKIUNY.

[Ha n3ydenue yueOHoro kypca «Anredpa» orBoautcst 306 gacoB: B 7 Kilacce —
102 gaca (3 gyaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HezieIIO) |



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC W JICCSITHYHBIE, TIEPEXOJ] OT OJHON (HOPMBI 3amuch
npobeit k apyroil. IloHATHe palMOHaIBbHOrO 4YHUCJIA, 3aluCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX YWCeNl. ApudmeTndeckue IEUCTBHS ¢
palMOHAJIBbHBIMU YHCIIaMU. PemeHnue 3a1ay U3 peaibHOM NPAaKTUKH HA 4acTH, Ha
TpoOH.

CremneHb C HaTypaJibHBIM TOKa3aTeJeM: OIlpejaesieHrne, Mpeodpa3oBaHue
BBIPKEHUI HAa OCHOBE ONpPENIETICHUs, 3aUCh O0bIuX uncen. [IpomeHTsl, 3anuch
IIPOLIEHTOB B BHUJIE JIpoOU M JpoOU B BHJIE MPOICHTOB. TpU OCHOBHBIC 3aJlayu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JICIIMMOCTH, PAa3JI0KEHHUE Ha  MHOXUTEIHU
HaTypaJIbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM  4YHCile T@psiMags W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AsireOpanvecKkue BbIPaKeHUA

[IepemeHHBIE, YNCTIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrMBbIe
3HAYEHMS NepeMeHHbIX. [IpecTaBieHrne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
dbopmybl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, TPaBUJIa PACKPBITUS CKOOOK U MPUBEECHUS MOI0OHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOTOWwIeHbl. Crenenp MHOrowieHa. CiioKeHue, BbIYUTAaHMUE,
YMHOXXEHHE MHOIOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHUs: KBaapar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHune
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBuia NpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JluHeiHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YUCIO KOPHEN JIMHEHMHOIO
yYpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHeHU. CoCTaBlI€HHWE YpPaBHEHHH MO
YCJIOBHIO 3a7jauu. Pelienrne TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHHM.

JIluneitHoe ypaBHEHUE C IBYMsI IEpEeMEHHBIMU U ero Tpaduk. Cuctema AByX
JMHEMHBIX YPAaBHEHUW C JBYMs I€peMEHHbIMU. PermieHune cucrem ypaBHEHUM
Croco0OM TOJACTaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIBIO
CHCTEM yPaBHEHUU.

DOyHKUMHA



Koopannara Toukn Ha npsMoii. YucinoBbele npoMexyTKU. PaccTosHue mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AOcuucca U opJuHaTa
TOYKH Ha KOOpJIMHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOPMYIIaMU.
Urenne rpaduxoB peanbHbIXx 3aBucuMocTeil. [lonstue ¢ynkuun. [paduk
¢bynkuuu. CoiictBa hynkumii. JIunelinas gynkuus, e€ rpaduk. ['padux dyHkmm
y = [x|. I'padudeckoe perieHne TUHEHHBIX ypPaBHEHMH M CHUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KIIACC

Yucia v BBIYMCTIEHUSA

KBampatubiit kopenb u3 uyucia. [lonHsarue 00 UppalMOHAIBLHOM YHCIIE.
JHecstuunbie TpUOIMKEHUST HpPAIMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJPaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEeoOPa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUSM. [[€MCTBUTEIILHBIE YUCIIA.

Crenensb ¢ enbIM nokaszaresaeM U €€ cporictBa. CTaHIapTHAS 3alUCh YHUCIIA.

AJure0panvecKkue BbIPaKeHUsI

KBampaTHpii  TpE€XuineH, pas3ioKEeHUE KBAJAPATHOIO  TpEXWwiIeHa Ha
MHOXHUTEIH.

AnreOpaudeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [ICJICHHE alreOpanveckux ApoOeH.
ParmonanbHbIe BEIpXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylna KOpHEW KBaApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiive qpoOHO-palMOHATbHBIE YPaBHEHUSI.

I'paduueckas nHTEpIpeTalsl YPABHEHHM C ABYMS MIEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMs IIepeMEeHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

YucioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOI.
CucTeMbl JIMHERHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUHA

[Tonsatue @ynkuun. OOIACTh ONpEACTICHUS W MHOXKECTBO 3HAYCHHI
bynkiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux dyukmuu. Utenue cBoiictB dyHkmuu no e€ rpaduky. [Ipumepst
rpadukoB QyHKINN, OTpasKaIOIIUX PEAIbHbIEC MPOIIECCHI.



OyHKIUU, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIHMOHATLHEIC
3aBHCHMOCTH, uX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciia ¥ BBIYUCTCHUS

PaunonansHble yucia, MppalvoHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE ApoOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JAECSATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSMOIL.

CpaBHEHHME [I€WCTBUTENIbHBIX YHCEN, apU(PMETUUYECKUe JEHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMMU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIEr0 MHPA, JIMTEIBHOCTh IPOLECCOB B
OKpY>KaroIlleM MUpE.

[TpubmmkéHHOEe 3HAYCHUE BEIMYMHBI, TOYHOCTh TpuOImKkeHus. OkpyrieHue
yucell. [Ipuknaka u oneHka pe3yjabTaToB BIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUE. PerieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASALINXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHM. PeleHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMH U ero rpaduk. PemeHue cuctem AByX
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. PellleHue cucTeM IByX ypaBHEHU,
OJIHO M3 KOTOPBIX JWHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
VHTEPIPETALUS CUCTEMbI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DOYyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoiictBa. [lapabona, KoopAHHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPUH MAPAOOIIBI.

Ipadukn bysxmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux
CBOWCTBA.

YucaoBble M0CJIe10BATEILHOCTH U MIPOrPecCHU



[TonsiTHE 4YMCIIOBOM MOCIEAOBATENIBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKkyppeHTHOM hopMyIoil u GopMyIoil #-ro ujieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. dopmyibl n-ro ujieHa
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTPECCUi, CYMMBbI TIEPBBIX # YJICHOB.

N300paxxeHne YiI€HOB apU(PMETUYECKOM M T'€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAIBHBIN POCT.
Cio>xHbBIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapakTepu3yrOTCs:

1) naTpuoTHYecKoe BOCIIMTAHKE:

IIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY M HAaCTOSAIIEMY POCCHUCKOU
MAaT€MAaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATUYECKOM WIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PELUICHUH NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAaIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOQecCHOHATbHON
NESATENbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIBHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHWUH, YMEHHUIO BHJIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpMEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKd Kak c@epbl 4Yel0Be4YeCKOon
NEATENBHOCTH, TANOB €€ Pa3sBUTUS WM 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIN3ALINH,
OBJIAJICHHEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYPOH KaK CPEICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HaBBIKAMHU HCCIIEI0OBATEIbCKON
NEeATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHPOBaHME KYJIbTYPbl 310POBbSl U
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

FOTOBHOCTBIO TIPUMEHSTh MAaTEMAaTHYECKUE 3HAHUA B HMHTEpEcax CBOErO
3I0pOBbS,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIECKCUU, TMPU3HAHHEM CBOETO
paBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHUM [JIs pelIeHus 3a1ad
B 00JIACTH COXPaHHOCTHU OKPYKAIOIIeH cpefbl, IUIAaHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TOCJIEICTBUM UISl OKPYXKAKOLIEH Cpelpl, OCO3ZHAHUEM
rJ100aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX PelIeHUs;

8) ajanTanusa K M3MEHAIIMMCH YCJIOBUSAM COUMAJIBHON U NMPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEOINPEAEIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUoOpeTaTh B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
(dbopMyIMpOBATH UICH, IOHATHS, TUIIOTE3b 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYAIIMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIICHUS U ACHCTBHUSA, (OPMYIMPOBATH U OLICEHUBATh PUCKH U

MOCIIe/ICTBUSA, (POPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUA

ba3oBble 1ornueckue aAeicTBUs:

e BBIABIIATHh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATHUN, OTHOIICHUNA MEXIy TOHITHAMHU, (HOPMYIUPOBATH
OTIpeNIelICHUs] ~ MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIISITD ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpeUMsl B (akTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKICHUSX,
npeajgaratb  KpUTEpPUM  JUIS  BBIABICHHMS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa3bupath 10Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKJIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTUYecKux (HaKkToB, BBICTPaMBaTh AapryMEHTALMI0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crnoco0 pemnieHus yuyeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BBHIOMpaTh Haubonee MNOAXOAAMMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejLCKue 1eCTBUA:

UCIIOJIB30BaTh BOIMPOCHl KaK MCCIEI0BATENbCKUNA MHCTPYMEHT IMO3HAHUS,
(GbopMyaMpoOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUUE, MpodiIemy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

NPOBOJAUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHbBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBaHWE 1O  yCTAHOBIICHUIO
OCOOEHHOCTEHl MaTeMaTHYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOOH;

CaMOCTOSATENLHO (OPMYITHPOBATH 0OOOIIECHHS U BBIBOBI IO PE3yiIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIMH, JaHHBIX,
HEOOXOIUMBIX JIJISI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAJIU3UPOBAThH, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
“H(pOpMAIIMIO Pa3IMYHBIX BU0B U (DOPM TIPECTABIICHHUS;

BBIOMpaTh (opMy TNpeAcTaBiIeHUS HWHPOpMAIMU U HWUTOCTPUPOBATH
pelniaeMple 3ajlaud CXeMaMH, JIuarpaMMaMH, HHOW rpadukod U HX
KOMOWHAIIMSIMHU;

OIICHMBATh HAJEKHOCTh WH(POpPMAIIUU IO KPUTEPHUSIM, MPEITOKECHHBIM
yUYUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS, SICHO, TOUYHO, IPAaMOTHO BbIpa)XaTh CBOIO
TOUKY 3pPEHMSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelueHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYECHHBIN PE3YyJIbTaT;

B X0J1¢ 00CYKJICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeéMON TEMBI,
poOIeMBbl, peraeMoi 3a1aum, BHICKAa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUS C CYXKICHHSIMHU JAPYTHX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuMe U CXOJCTBO TMO3UIIUH, B
KOPpEKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUs,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MpPe3eHTAI[MH U OCOOCHHOCTEN ayAUTOPHH;
NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYIIecCTBA  KOMaHIHOM U
UHIUBUIYaIbHOM pabOThl NpPH PEIIEHUU YYEOHBIX MaTEeMaTUYECKUX
3ajay;

OPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, JIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paboOThl, pachnpeneisiTb BUIbI padOT, JAOrOBapUBaThCA,
00Cy>KJaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboTel (oOcyxaeHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JPYTHE), BBIIOJHATH CBOK YacTb
pabOThl U1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTMMH WICHAMH KOMaH/BbI,
OILICHHMBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITeJIbHO COCTABJISATH IUIAH, aJITOPUTM PEIICHHS 3a1adyu (U €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHpPOBAaTb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW HH(MOPMAITUH.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Iporecca U
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPHU PEIICHUU
3a7ja4yd, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA ICITEIbHOCTH TOCTABIECHHOU LIEJIN U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS IIENH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce oOydaroUIMiCs MOJYYUT CIEIYIOLIUE
pEeIMETHBIE PE3YyJIbTATHI:

Yuciia v BBIYUCTCHUS

BoinonssaTh, coyeTass yCTHbIE M NUCHbMEHHbIE MNPUEMBI, apUPMETHUYECKUE
JEUCTBUSA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUsT YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pPa3HOOOpa3HbIe
CHoCcOObl M MPUEMBI BBIUMCIEHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE IPOOH.

[lepexoauTh 0T 0AHOW (HhOPMBI 3alUCH 4YUCEN K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHHBAaTh M YIIOPSA0YMBATh PALlUOHAIBHBIE YHCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYMCIICHU, OLIEHKY 3HaYE€HUI
YHUCJIOBBIX BBIPAXEHUI. BBINOIHATH AEHCTBUS CO CTENEHSIMH C HATypaJIbHBIMU
NIOKAa3aTeIIMH.

[IpuMeHATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HAaTypPaIbHbIX
YHCEJL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 3aa4M, CBS3aHHBIE C OTHOLIECHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPHPETHUPOBATH
pe3yibTaThl pelieHus 3a7a4y ¢ YY4ETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AsreOpanvecKkue BbIPaKeHUSA

Hcnonb3oBarh anreOpanyeckyto TEPMUHOJOTHUIO M CUMBOJIMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYECHUSIX
epEeMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsT  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHUEM CKOOOK.

BbBINONHATE yMHOXXEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOIO4WwIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMTENS, TIPYNIUPOBKU  CIAraeMbiX,
npuMeHeHus (POPMYJT COKPAILEHHOIO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHUsI MHOTOUWIEHOB /I PELICHUS Pa3IMYHBIX 3a/1a4
U3 MaTEMATHKH, CMEXHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonbs30BaTh CBOICTBA CTENEHEW C HATypaJbHBIMU IOKa3aTeIsiMU s
npeoOpa3oBaHUs BHIPAKCHUIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHAS IpaBUia
Iepexoqa OT UCXOJHOTO YPaBHEHUS K PaBHOCUWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumensaTs rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHUHEWHOrO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIBb3YsICh TpadUKOM, NPHUBOJUTH MPUMEPHI pPEIICHUS
ypaBHEHUS.

Pemath cuctembl ABYX JIMHEHHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMHU, B TOM
qucie rpaguuecKu.

CocTaBiATh M peuiaTh JUHEWHOE YPABHEHHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUW IO YCIOBHUIO 3aJa4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJTYyYEHHBIN Pe3yJIbTAaT.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHON PSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATaM, JIy4, OTPE3KH, HUHTEPBAJIbl, 3aAMIMCHIBATH YMNCIOBBIE TPOMEKYTKHU HA
anre0pandecKoM sI3bIKe.

OtMeuaTrh B KOOPJIMHATHOM IUJIOCKOCTH TOYKH IO 33a/IaHHBIM KOOPJMHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHH y = |X|.

OmnuceiBaTh C TMOMOIIBIO (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEIIMUMHAMU: CKOPOCTb, BpEMs, pPAaCCTOSIHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuth 3HaueHne QPyHKIMU 110 3HAYCHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WH(OpMaIuwu,
U3BJIEKATh U MHTEPIIPETUPOBATH MH(MOPMAITNIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonimy oOyuenus B 8 kKJjacce oOydarouiuiicss MOJYYUT CIEIYIONIUE
PEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUA

Hcnonp30BaTh HAYaJbHBIE TPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YHUCeN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300paXkaTh ACHUCTBUTEIbHbBIC
YyHclia TOYKaMHU Ha KOOPJMHATHOM MIPAMOIA.

[IpumeHsaTr TOHSATHE apUDMETUYECKOTO0 KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSITOP, BBITOIHATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIIMUX KBAaJAPATHbICE KOPHU, HCIOJIB3YS
CBOWCTBA KOPHEH.



Hcnonp3oBath 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 ECATUYHBIX
npoOeii u creneHelt yucna 10.

AuredpanvecKkue BbIPaKeHUSs

[IpuMeHATh TOHATHE CTENEHH C IIeJIbIM  [I0Ka3aTeJIieM, BBIMOIHAITh
npeo0pa3oBaHus BEIPAKECHHM, COACPKAIIUX CTETICHU C IEIbIM IMOKA3aTEJIEM.

BhINoONHATE TOXIIECTBEHHBIE MPE0oOpPa30BaHUS PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI HaJl MHOTOUYJICHAMH U aJIreOpandecKUMH IPOOSIMH.

PackmnanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[IpumensaTh npeobpa3oBaHus BHIpAXKEHUH AJI pellIeHUs] pa3InyHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX MPEAMETOB, U3 PeaTbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIC, KBaJpaTHBIC ypPaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TICPEMCHHBIMH.

[IpoBOIUTE IPOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHHEM TpadUuecKuX MpeIcTaBlIeHu (YCTaHABIUBATh, UMEET
JY ypaBHEHUE WM CHCTEMa ypaBHEHHUH peIIeHUs, €CIU HMEET, TO CKOJIBbKO, W
npouee).

[TepexomuTh OT ciOBeCHON (HOPMYIUPOBKM 3amadd K €€ anreOpandeckon
MOJENM C TIOMOINBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbI YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa9d MOTYYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB JJI CPaBHEHWSA, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 HWJUTIOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUHA

[TorHumaTe ¥ KCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHSTHUS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHHS), OMPENEisaTh 3HAUCHHE (QYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PYHKIIUHU IO €€ rpaduKy.

Crtpouts rpaduku dJIeMEeHTapHBIX (HYHKIIMA BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBa YHCIIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOyueHus B 9 Kjacce o0OydYaroUIuicsi MOJYYUT CIEIYIOLIUE
pPEeIMETHBIE PE3yJIbTATHI:

Yuciia v BIYUCTCHUS

CpaBHHBaTh M YIIOPSI0YMBATH PAIlMOHAIILHBIC U UPPaAIlMOHAIBHBIC YHCIIA.

BreimonHAT  apudMeTHYSCKHE JEUCTBHS C PallMOHAIBHBIMUA YHCJIAMH,
coueras YCTHBIE M TIMCBMCHHBIE TPUEMBI, BBITIOJIHATh BBIYHCICHHUS C
UppalOHATBHBIMH YHCIaAMHU.



HaxoguTh 3HaueHUs CTENEHEW C [EIbIMM IOKAa3aTesIMU M KOPHEM,
BBIUMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriisiTh JNCHUCTBUTEIBHBIC YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIUKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUA U HEPABEHCTBA

Pemiate nvHENHBIE W KBaJpaTHbIE YPAaBHECHUS, YPABHEHMS, CBOJSIIMECST K
HUM, MTPOCTEHIITHNE TPOOHO-paAIMOHATbHBIC YPaBHEHUS.

Pemate cucrtemMbl ABYX JIMHEWMHBIX YPAaBHEHHUM C JByMs INEPEMEHHBIMU M
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISICTCS JIMHEHWHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpamdecKuM CIoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHUH C JBYMS IEPEMEHHBIMM.

[IpoBoauTh npocTeunme UCCIEAOBaHUA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM T'pauiecKuX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHBIE HEpPABEHCTBA, KBaJpaTHbICE HEPABEHCTBA, H300paKaTh
pellIeHuE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBI  JMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOUW MPSMOM, 3alMChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MTPU PEIIEHUH PA3JINYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh (yHKIMHM HW3YyYEeHHBIX BHIOB. IloKa3pIBaTh CcXeMaTHYECKH

pacnojoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB QPyHKIMHA BUJa: y = kx,
=kx+b y=kik y=ax2 + bx + ¢ y=1x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03()(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHIA.

Ctpouth M m300paxkaTh CXeMaTHYCCKU TpadUKH KBaJAPATUYHBIX (PYHKITUH,
OMHCHIBATh CBOMCTBA KBAJIPATHYHBIX (PYHKITUH TIO UX Tpadukam.

Pacmo3naBath kBagpatuuHyto QyHKIUIO M0 GopMmyiie, MPUBOIUTH TPUMEPHI
KBaIpaTUIHBIX QYHKIWNA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

YucaoBble M0CJ1e10BATEILHOCTH U MIPOrPecCHHU

Pacmo3naBath apuMETHUYECKYyI0 U TEOMETPHUYECKYI0 MPOTPECCHH TP
Pa3HBIX CIOCO0ax 3a/1aHusl.

BrIMonHAT,  BBIYUCIEHHS C  HCHOJB30BaHHEM (opMyl n-ro djeHa
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUi, CYMMBI IEPBBIX N YJICHOB.

N300pakath ujieHBI MOCJIENOBATEILHOCTH TOYKAMHU Ha KOOPJAUHATHON
MJIOCKOCTH.



Pemate 3amauu, CBSI3aHHBIE C YKMCIOBBIMU IOCJIE€IOBATEIBHOCTSIMH, B TOM
YuCyIe 3aJlaud U3 peajbHOM KU3HM (C MCIIOJIB30BaHUEM KalIbKYJIATOPa, MU(MPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
o HanmenoBanu | KosiuvecTBo 4acoB DJIeKTPOHHbIE
" | epa3aenoB u (mdpoBbIe)
n/ Bcer | KonrTpouabsn IIpakTHYeck
TeM o0pa3oBaTe/bHbIE
n 0 ble padoThI ue padboTbl
NMPOrpamMmbl pecypchl
Yucna u
S — bu6mmorexa [IOK
1 ' 25 1 https://m.edsoo.ru/7f415b
ParmmmonansHbie 90
qucia B
bu6mmoreka [JOK
Anreb
2 JIrebpanaeri 28 2 https://m.edsoo.ru/7f415b
1€ BBIPAKCHHUS
90
VpaBHEHIS 1 bu6mmoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA
90
Koopaunats! u Bbu6mmoreka [JOK
4 rpaduku. 24 1 https://m.edsoo.ru/7f415b
OyHKIIUN 90
bu6mmoreka [IOK
IToBTOpEHUE U
5 5 1 https://m.edsoo.ru/7f415b
00o01ieHue
90
OBIIEE
KOJIMYECTBO
102 6 0
YACOB I1O
I[MPOT'PAMME
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8 KJIACC

N HaumenoBanu | KosimuecTBo 4acoB JJIeKTPOHHbIE
" | epasgenoB u (undpoBbie)
n/ Bcer | Koutpoabn IpakTHYeck
TeM oOpa3oBaTe/ibHbIE
n
IpPOrpaMMEI 0 bIe padoThI ue padoTbl pecypes
Yucna u
O — bu6mmorexa [JOK
1 ' 15 1 https://m.edsoo.ru/7f417a
KBagparusie R
KOpHHU o
Uucna un
BBIYHMCJICHHSL. bu6mmorexa [JOK
2 Crenensb ¢ 7 1 https://m.edsoo.ru/7f417a
LETBIM 8
MoKazaresieM
Anrebpaundeck
bu6mmorekxa [JOK
Y€ BBIPAKCHHS.
3 N 5 1 https://m.edsoo.ru/7f417a
KBagpartusrit R
TPEXUICH o
Anrebpanueck
bu6morexa [IOK
1€ BBIPAKCHHSL.
4 15 1 https://m.edsoo.ru/7f417a
AnrebOpanueck R
ast IpoOb o
YpaBHeHus U
HeDABCHCTE bubmmorexa [JOK
5 P ' 15 1 https://m.edsoo.ru/7f417a
KBagparusie R
ypaBHEHHUS o
YpaBHeHus u
bu6mmoreka [JOK
HEPaBEHCTBA.
6 13 https://m.edsoo.ru/7f417a
CucrtemMbl .
ypaBHEHHUI o
VYpaBHeHus u bubnuorexa [IOK
7 HEpPaBEHCTBA. 13 1 https://m.edsoo.ru/7f417a
HepasencrtBa 8
OyHKIUN. bubnuoreka [JOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f417a
MTOHSITHS 8
OyHKIHH. bubnuorexa [IOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417a
GbyHKIUN 8
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IToBTOpEeHUE U

bu6mmoreka [{OK

10 5 https://m.edsoo.ru/7f417a
00001eHne
8
OBULIEE
KOJIMYECTBO 102
YACOB I1O

[NPOT'PAMME
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9 KUIACC

Koan4yecTBo 4acoB JIeKTPOHHBbIE
Ne | HaummeHoBaHme
(undgposbie)
n/ pa3JiejioB M TeM Bcer | Kontpouabsn IIpakTHYeck
oOpa3oBaTe/ibHbIE
I NpOrpamMmel 0 bIe padoThI ue padoTbl
pecypcebl
Yucna u
bubnunorexka LIOK
BBIYHCITICHUS.
. 9 https://m.edsoo.ru/7f419
JleficTBUTEIbHBIE
dos
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnmnorexa [JOK
YpaBHeHus ¢ 14 https://m.edsoo.ru/7f419
OJTHOM do8
MepeMEHHOM
YpaBHeHus u
but6mmoreka [IOK
HEPaBEHCTBA.
21 https://m.edsoo.ru/7f419
Cucremsl
. dos
ypaBHEHU
VYpaBHeHus u bubnuoreka [IOK
HEPaBEHCTBA. 19 1 https://m.edsoo.ru/7f419
Hepasencrtpa dog
bubnmorexa [IOK
OyHKIUN 16 1 https://m.edsoo.ru/7f419
dos
Yucosslie bubnunoreka LIOK
MOCJIEI0OBATEIBHO 12 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHME,
but6mmoreka [IOK
00001IcHHE,
11 1 https://m.edsoo0.ru/7f419
CHUCTEeMaTH3aIus
. dos
3HaHUU
OBUIEE
KOJIMYECTBO
102 4 0
YACOB I1O
[MPOT'PAMME

TemaTtnueckoe miIaHupoBaHuEe Y4eOHOTO IpeaMeTa pa3paboTaHo ¢ yueToM pabodeil mporpaMMbl
BOCITUTAHUSL.
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