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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO 0OIIEro
oOpa3oBaHMsI: OHAa 00ECIIEYNBACT U3YUYCHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
POJIOJKEHUs 00pa30BaHUs U B MOBCEIHEBHOM >ku3HU. Pa3Butue y oOyuaromuxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXONKACHUM U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKONM HAYKOW SIBICHUN U TIPOLIECCOB
B MpUPOJEC W OOIIECTBE, POJU MaTEMaTHUYECKOIO MOJECIMPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM HU(PPOBOM
obOmectBe. M3ydenue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HaOJ0IaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBUS M BBIBOIHI,
dbopmynupoBath yrBep)kaeHU. OcBOeHUE Kypca anreOpsl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYy4YaloIUXCs: OHU HCIOJBb3YIOT JCAYKTHUBHBIE W
WHIYKTUBHBIE PacCyXKJeHusl, 0000IIeHNe U KOHKPETU3aIMIo, a0CTparupoBaHue u
anajgoruto. OOyueHwe  ajreOpe  mOpeAnojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENTFHOM  JIEATEIHbHOCTH OOYyYaloNIMXCcs, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SIBISICTCS pealin3alieil 1eaTeIbHOCTHOTO MPUHIIUITA O0yUYEHUS.

B crpykType mporpammbl y4deOHOro Kypca «Anredpa» uisi OCHOBHOTO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BBIYUCICHUSNY, «ANreOpandeckue BRIPAKCHUS», «YPaBHEHUS H
HepaBeHCTBa», «DyHkium». Kaxkmgas w3 3THX colepikaTeabHO-METOTUIECKUX
JIMHUYN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUCHUsI Kypca, B3aUMOJICHCTBYS C
JpPYTUMHU ero JuHusMU. B Xoze wu3ydeHus y4eOHOro Kypca OO0y4aromuMcs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B MporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTWKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro o0pa3oBaHUs M CHOCOOCTBYIOIIUE OBJIAJICHUIO O0YUYarOITUMUCS
OCHOB  YHUBEPCAJBHOTO  MareMaTudeckoro s3pika. CojaepkaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTOo Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «UuWcia W BBIYUCICHHS» CIY>KAT OCHOBOM JIJIst
JaNbHENUIIEro U3yYyeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOLIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI TIOBCETHEBHOM
XKU3HU. Pa3BuUTHE MOHATHA O 4YKCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
CBSA3aHO C PAIMOHAJIBHBIMU W HWPPANMOHATBLHBIMU YHCJIAMH, (OPMUPOBAHUEM
MPEACTABICHUN O JCHCTBUTENBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM



JIMHUU OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHIO.

Copeprkanue OByX anreOpandecKux JIMHUN — «AreOpandecKe BhIPAKEHUSD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYyUaAIOUINXCS
MaTeMaTH4eCKOTO armapara, HeoOXOIUMOTro Ui pelleHUs 3aJady MaTeMaTHKH,
CMEXHBIX TPEIMETOB U NPAaKTUKO-OPUEHTHPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero o00pa3oBaHusi yueOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
S3bIKa JJIS TIOCTPOCHUST MaTeMaTHYeCKUX MOJEJCH, OINMUCaHHUS MPOIECCOB U
SBJICHUNA peaJbHOro wmupa. B 3amaum oOyueHus anrebpe BXOIAT TaKxkKe
JanpHelee pa3sBUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JMJI1 OCBOGHHUS Kypca HH(DOPMATHKH, U OBJAJCHHE HaBBIKAMH
JeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIMOHAIbHO-TpAaUUECKON JIMHUU HALIEJICHO Ha MOJIyYeHUE
OOy4arOIIMMUCS 3HAHUKA O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAENd
JUTSL OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIEC
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET PAa3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIBh30BATh PA3INYHbBIC BHIPA3UTEIbHBIE CPEACTBA SA3bIKa MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpaUuecKhe, BHOCUT BKJIaJ B (POPMUPOBAHUE
MPEICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTHH LIUBUIU3AIIUU U KYJIbTYPHI.

CormacHo y4yeOHOMY IIaHy B /-9 Kkjaccax w3ydaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3/eiibl COJACpPKAHUS:
«Yucna W BBIYUCICHUS», «ANTeOpanyecKue BBIPAKCHHUS», «YpaBHEHHUS U
HEepaBEHCTBa», « DYHKIIUN.

Ha u3yuenue yueOHOro Kypca «Anredpa» oroautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Hemenro), B 8 kimacce — 102 uvaca (3 waca B Hememo), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, TIEPEXOJl OT OJHOW (POPMBI 3aIHUCH
npobeit k gpyroil. IloHsiTME palMOHATBHOTO 4YHWCIA, 3allCh, CpPaBHEHHUE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX 4Yuced. Apudmernueckue JEHUCTBUA €
palMOHAIBHBIMUA YuciamMu. Pernienue 3a1a4 U3 peajabHON NPAKTUKU HA 4acTH, Ha
poowu.

CreneHb C HaTypallbHBIM [IOKa3aTeJeM: OIpeAesieHrne, NpeoOpa3oBaHUe
BBIPKEHHUI HA OCHOBE OIPE/ENICHNs, 3auch 00abmKX uncel. [IponeHTsl, 3anuck
IPOLEHTOB B BUJIE JpoOU U JpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M HA
IIPOLICHTBI, PELLICHHUE 3a71a4 U3 PEaJIbHON IIPAKTUKH.

[IpumMeHeHNE TPU3HAKOB  JEIUMOCTH, PA3J0KEHHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcie T@psMas M oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYEHUE BBIPAXKEHUSA C IEPEMEHHOU. JlomycTrumble
3HA4YEHUS NepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXKY BENTMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodbpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWja NOpeoOpa3oBaHUs CyMM H
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeéMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CtenieHp MHOrowieHa. ClioeHne, BRIUUTAHUE,
YMHOXXEHHE MHOrOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOMKEHMSA. KBaJpaT
CyMMBl M KBaapar pasHocTu. Popmyina pa3HOCTH KBaaparoB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHWs, NpaBWia MpeoOpa3oBaHUS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEWU JIMHEWHOrO
YPaBHEHMS, pELICHHE JIMHEMHBIX ypaBHEHHU. (COCTaBIICHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7ja4uu. Penenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPaBHEHU.

JIuneiiHOe ypaBHEHHE C JABYMs NMEPEMEHHBIMHU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JByMs INEpPEMEHHBIMU. PernieHue cucrem ypaBHEHHU
CIOCOOOM TOACTaHOBKU. IIpumepbl pelieHuss TEeKCTOBBIX 3a/ad C TMOMOIIbIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Toukn Ha npsMoun. YucnoBble MpoMexXyTKH. PaccTosgaue Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema xkoopaunat, ocu OX u Oy. Alcimucca U opauHarTa
TOYKH HAa KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYyITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkun. CoiictBa ¢pynkiuil. Jluneitnas ¢pynkius, e€ rpagux. I'paduk QyHkunn
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHECHUN.

8 KJIACC

Yuciaa v BIYMCICHUA

KBanpatublii kopeHp wu3 uucina. [loHstue o0 uUppalMOHATIBLHOM YHUCIIE.
JlecsaTnuHble TPUOIMKEHUST UppAalMOHANBHBIX yncen. CBOCTBA apupMeTHIECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYMCIICHUAM. [[efiCTBUTEIBHBIE YHCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U e€ cporictBa. CTaHAapTHAs 3alUCh YHUCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBampaTHbpiii  TpEXuieH, pas3joKEHUE KBAJAPATHOTO  TPEXUIEHAa  Ha
MHOXHUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO airedpandeckoi apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXCHHE, JEJEHUE aiaredpanyeckux JpoOei.
PannoHnanbHble BhIpaXKEHUS U UX IPEOOPA3OBAHME.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmylia KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHHUH, CBOISIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallOHATIbHBIE YPABHEHUS.

['padprueckas uHTEpHpETaLMs YPABHEHHUI C ABYMSI IEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPAaBHEHHM C JABYyMS IE€peMEHHBIMHU. [IpuMephl pemieHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCMIBHOCTP HEpPAaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM ITEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOIacCTh ONpEJeNieHUs UM MHOXKECTBO 3HAaYCHH
¢bynkuuu. CnocoOsbl 3a1aHus QyHKIUH.

I'padpux ¢dynxkumuu. Utenue cBoiicTB (yHkuu mno e€ rpadpuky. [Tpumepst
rpaduKoB GYHKIMH, OTPaXKAIOIIUX PEeaIbHbIC MPOIECCHI.

@DyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO NPOMOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduki. OyHkmun Y = X2, Y = X3, y = VX, y=|x|. [padudeckoe



pEUIEHUE YPABHEHUN U CUCTEM YPAaBHECHUU.
9 KUIACC

Yucsia ¥ BbIYMCICHUS

PannoHnanbHbple YUCa, UPPALMOHATIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIBHBIC YNCIIA
KaKk OECKOHEUHbIE JAeCATUYHBbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YUCEI U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE [JIEHCTBUTENBHBIX 4YHCEN, apudmeTuyeckue ACHCTBHUS C
JNEWCTBUTEIBLHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpa, AJIUTENBHOCTh IPOIECCOB B
OKPYXaroIeM MHUpE.

[Tpubnnk€éHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOASIIMXCS K JIUHEUHBIM.

KBaaparHoe ypaBHeHHE. Pemenue ypaBHEHUH, CBOASAIIMXCA K KBAaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUM TPETbEN M YETBEPTOU
CTEIICHEN Pa3I0KEHNEM HAa MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUM. PelieHue TEKCTOBBIX 3ajad
anreOpandeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs NEpEMEHHBIMU U €ro rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. Pelienre cucreM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEpIIPETalNs CUCTEMbl YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIrocoOoM.

YucnoBble HEPABEHCTBA U X CBOWCTRBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoW. KBampaTHele HepaBeHCTBaA.
I'padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabona, koopAUHATHI
BEPIIIMHBI 1TapabOoIIbl, 0Ch CAMMETPHH TapadoJIbI.

I'padukn byskmmit: y = kx, y = kx + b, y = k/X, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U NIPOrPecCUm

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TOCJIEI0BATEIIBHOCTH
pexkyppeHTHOH popMyoit u hopmysioi N-ro wieHa.



Apudmerndeckass u reoMerpudeckas mporpeccuu. Dopmynsl N-ro WieHa
apu(pMeTHYeCKO U TeOMETPUUECKOM MPOrpecCcrii, CyMMbI TIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKOH U TeOMETPUUYECKOW MPOTPECCHit
TOYKaMU Ha KOOPJAWHATHOM IUJIOCKOCTH. JIMHEWMHBIA W AKCIIOHEHIIMAJIbHBIA POCT.
CI105KHbBI€ MIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKkTepu3yroTcs:

1) naTpHoTHYECKOEe BOCIIMNTAHME!

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSAIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSIM  POCCHUHCKHX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOW WIIKOJIbI, K HCIOJIb30BAHUIO ITUX
JIOCTHKEHHUM B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpasKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaKAaHWHA U peaIu3aldu €ro
npaB, IPEICTABICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYP, SIBJICHUH, TPOILEIYp I'pa)JaaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKIACHUIO STHYCCKUX TPOOIIeM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/A0BOE BOCIMTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a/1ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs HAa MPOTSHKEHHM BCEH KU3HU JJIA YCHEHIHOW MpOQecCHOHATBHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHIMBUIyaIbHOU TPAEKTOPUU 00pPA30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHHE!

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEUICHUH, pACCYX IACHUI, YMEHHIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4Yel0BEYECKON
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUYMMOCTHU JUISl Pa3BUTHUSL LIMBUIIN3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHUKH U MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NeSATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (PopMUPOBaAHHE KYJLTYPbI 30POBbSI H



IMOLMOHAJIBLHOIO 0JIATONOTYYHS

TOTOBHOCTHIO TMPUMEHSTh MAaTeMaTUYECKHE 3HAHUS B HMHTEpPEcax CBOETO
3IOpPOBBS,  BEIEHUS  370pPOBOrO  oOpa3a  KH3HU  (3I0pOBOEC  ITUTAHWE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTHbIXa, perysipHas Qusznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, NPHU3HAHHEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO e MpaBa IPyroro 4eI0BeKa;

7) PKOJIOTHYECKOE BOCIIMTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHHUE MAaTeMaTUUYECKUX 3HAHUM JIJIS PEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN ISl OKPY)KaloIIeH cpeabl, OCO3ZHaHUEM
I00ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHHUS,

8) amanTanmusi K U3MEHSIOIMMMCS YCJIOBHSAM COIUATBHONW ¥ MPHPOTHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHSIM B YCIJIOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS y JPYyTUX IO/, MpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OTBITA APYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCJE
dhopMyIUpOBaTh UJEH, MIOHITHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHPOBATH
NPUHAMAEMBbIC PCEIICHHUS W JEeUCTBUA, (OPMYJIMPOBATH M OILICHHBATH PUCKH H
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JoruyecKkue 1eicTBUA:

¢ BEISIBIISITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE NMPU3HAKM MAaTEMAaTHYECKHX
OOBEKTOB, TOHATHI, OTHOLIEHUN MEXIy MOHATUSAMH, (OPMYIUPOBATH
ONpENENECHNUs]  TOHATUM, YCTAaHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUSA JUIsi O0OOOIIEHUS M CPABHEHHUS, KPUTEPUU
POBOJMMOTI0 aHAJIN3A,;

e BOCIIpUHUMATh,  (QOPMYIUpOBaTh W  IPEOOpPa3OBbIBATh  CYXICHHS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHbIC, YacTHble U 00IIue,
YCIIOBHBIE;

e BBISIBJIATH ~ MaTeMaTHYeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeursi B (akTax, HaHHBIX, HAOJIIOJEHUSX M YTBEPKICHUSX,



npejjiaratb ~ KpUTEpUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNA;

e IeJIaTh BBIBOJBI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEP)KICHHH (IpsSMbICe U OT
IIPOTUBHOTO), MPOBOJIUTH CAMOCTOSITCIIBHO HECIIOXHBIC JOKA3aTeIbCTBA
MaTeMaTh4eckux (aKkToOB, BBICTpAWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIOCO0 pelieHus ydeOHOH 3amauu  (CpaBHMBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BBIOUpaTh Hauboiee MNOAXOMAAIIMN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarejbcKkue 1eMCTBUA:

* ICIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUI MHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OpMUPOBATh
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE,;

¢ [IPOBOAUTL 10 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOKHbBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEJOBAaHUE IO  YCTAaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTU4ecKoro oOOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]Ty COOOM;

® CAMOCTOATENIBHO (hOPMYJIUPOBATh OOOOIIEHUS W BBIBOABI MO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOEHUS, UCCIEAOBaHMS, OIICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 000OIIICHHI,

¢ [[POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TaKKE BBIABUTAThH
MPENOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nHpopmanueii:

e BBISIBIIATh HEJOCTATOYHOCTh W  HM30BITOYHOCTH WHGOpMAINK, aHHBIX,
HEOOXOIMMBIX JJISI PEIICHUS 3a]1a4H;

e BLIOMpATh, aHAJIMU3UPOBATh, CUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IMUYHBIX BUJIOB U (POPM MPEICTABICHUS;

e BHIOMpaTh (QopMy mpenactaBicHus HHPOPMAIUU U HUUIFOCTPUPOBATH
pelaemMpie  3aJadyd CXeMaMH, JuarpaMMaMm#, WHOW TrpaduKod U HX
KOMOWHAIIUSAMU,

e OIICHMUBATh HAJAEKHOCTh HMH(OOpPMALMK IO KPUTEPUSIM, MPEITI0KEHHBIM
YUHUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIEC YHHMBEPCAJIbHBbIE y4eOHbIe JeHCTBUS:

e BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSMU
U TensIMu OOIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPAKATh CBOID TOYKY
3peHHs] B YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY



peleHust 3aJ1a4yi, KOMMEHTUPOBATH MOJIYYEHHBIN PE3YJIbTAaT;

e B X0JI¢ OOCYXXJ€HHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIAEMOU TEMBI,
po0JIeMBI, penIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOWCK
pEIlIeHUs], COMOCTAaBIISITh CBOM CYXKJICHUA C CYXICHUSIMH JPYTrUX
YYaCTHUKOB JUajora, oOHapy>KMBaTh pa3jIudyue W CXOJACTBO IO3UIUH, B
KOPPEKTHOU popMe HopMyTHpOBaTh pa3HOTIACHUS, CBOM BO3PAKCHHUS,

e [IPEJICTABIIATH PE3YJAbTATHl PEIICHUS 3a7a4M, SKCIEPUMEHTA, UCCIIeI0BaHus,
MIPOCKTa, CaMOCTOATENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM
3a/1a4 MPE3eHTAlUN U OCOOEHHOCTEN ayIUTOPHH,

¢ IOHUMAaTh U KCMOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON W MHAUBUAYAIHHOMN
pabOThI IPU PEIICHUH YICOHBIX MATEMAaTHICCKUX 3a71aY;

e [PUHUMATH 1I€Jb COBMECTHOW JEATENbHOCTH, IJIAHUPOBATH OPTraHU3AILIMIO
COBMECTHOM paloThl, pachpeAeniarb BHUIb paldOT, JIOroBapUBaThCH,
o0CyXJ1aTh TIPOLIECC U PE3yNbTaT PaboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIOJIEH,

e y4acTBOBaTh B TPYyHmnoBbIX (opmax pabotel (0OCyXkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC INTYPMBI W JAPYrUe), BBINOJHATH CBOIO 4YacTh
paboThI U KOOPJIMHUPOBATH CBOM JCHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

e CAMOCTOSTCIILHO COCTABJIATH IUIAH, AJTOPUTM PpEIICHUs 3amadu (WU ero
9acTh), BHIOMpaATh CIOCOO pEIICHHS C y4ETOM HMMEIOIIMXCS PECYPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBAaTb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

e BJIJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca U pe3yibTara
pelIeHns] MaTeMaTUYEeCKOM 3a/1auu;

e [IPEJIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPU PEIICHUU 3a]1auH,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTCH;

e OIICHUBAaTh COOTBETCTBUE pPE3yJibTaTa JAEATEIbHOCTH MOCTABJICHHOW €U U
YCJIOBUSIM, OOBSCHSTh NMPUUUHBI JTOCTHIXKEHUS] WM HEJOCTHUKEHUS IETH,
HaxOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7/ KJjacce OOyYalolIMICS TOIYYUT CIICIYIOIINE
MpeAMETHbIE PE3yIIbTaThI:



Yucaa v BBIYUCTCHUS

BreimonHsaTe, codeTas yCTHbIE M MUChMEHHBbIE MPUEMBI, apupMETHUYECKHE
JEUCTBUSA C PalMOHAJIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHUs! YUCIOBBIX BBIPAXKEHHUM, MPUMEHSAThH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKECHHM, COAEpPHKAIIIX
OOBIKHOBEHHBIE U IECATHYHEIE TPOOH.

[lepexoauTh OT OJHON (OPMBI 3aIKMCH YUCEN K JAPYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JACCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAJOYUBATH PALIMOHAIIBHBIC YUCTIA.

OKpyrasTh YKCIIa.

BBINOMHATS IPUKHUIKY U OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLICHKY 3HAYECHUN
YUCJIOBBIX BBIPAKECHUU. BBIMOIHATE AEHCTBHUS CO CTENEHSMH C HATypajJbHBIMU
MOKA3aTEISIMH.

[IpuMeHATP  NpPU3HAKK  JEIUMOCTH,  PA3JIOKEHWE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 3aJa4yM, CBSI3aHHBIE C OTHOLICHHEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEJIMYHMH, NPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 33/1a4 ¢ YYETOM OIPaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKeHUA

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAUYCHUIX
IIEPEMEHHBIX.

BeinonHsATh  mpeoOpa3oBaHUs  LEIOr0  BBIPAXKEHHS B MHOTOWIEH
MIPUBEJCHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONIHATE YyMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWIECHOB HAa MHOXMTEIM C IMOMOLIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTENSA, TPYNIUPOBKU  CIIAraeMbIX,
IpUMEHEHUs1 (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUs] MHOTOUJICHOB ISl PEIEHUS Pa3IMYHBIX 33]a4
13 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEM C HATypaJIbHBIMM IOKa3aTeNsAMU IS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW MEPEMEHHOM, NMPUMEHSS ITpaBUia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, saBisercs



JI1 YUCJI0 KOPHEM YpaBHEHHS.

[TpumensTh rpaduueckre METOIbI MPU PEIICHUU JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YUCEN, SBISIIOUUXCS PEHICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOpPJMHATHOW IUJIOCKOCTH TrpaduK JHMHEHHOTO YpPaBHEHUS C
JBYMsI TEPEMEHHBIMHU, MOJB3YSICh TIpadUKOM, NPUBOAUTH MHPUMEPHI PELICHUS
YpaBHEHUS.

Pemiats cuctemsl IBYX JIMHENHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMH, B TOM
qucIie rpa@uuecKu.

CocrtaBisaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUI IO YCJIOBHUIO 3aJladyd, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4d MOJTyYEHHBIN pe3yJIbTart.

DOyHKUIMHA

N300paxkath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMIUCHIBATh YUCIOBBIC TPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33IaHHBIM KOOpJIMHATaM,
CTPOUTH TPaPUKH JTUHEHHBIX (yHKIUHA. CTpouTh rpaduk GyHKIHU Y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMH. CKOPOCThb, BpEMS, PACCTOSIHUE, I1I€Ha, KOJUYECTBO, CTOHUMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKITMU 1O 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaNIM3a WHQPOpPMAIIUH,
W3BJIEKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 IpadUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce oOyYarOUIUiics TMOJYYHUT CJIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HauyajdbHBIC MPEICTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX
Yyuces JJisl CpaBHEHUS, OKPYIJICHUSI U BBIYMCIICHUH, N300paxaTh JEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOM MIPSMOM.

[IpumensaTy TOHATHE apU(METHUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHHU, UCIOJB3Ysl MPU HEOOXOJAMMOCTH KaJIbKYJISITOP, BBINOJHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpKAIMX KBaJApaTHbIE KOPHU, HCIIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIINX M MaJbIX YHUCEN C TOMOIIBIO TECATUYHBIX
npobeii u creneneit yncia 10.

AsredOpanvyecKue BbIPpAKEHUA



[IpuMeHsTh TMOHSTHUE CTENEHW C IEJbIM TOKa3aTEJIEM, BbBINOJIHATD
npeoOpa30BaHus BRIPAKEHUH, COJEPIKAIINX CTETICHH C IIEJIBIM TIOKa3aTeIIeM.

BBINONHATH TOXAECTBEHHBIC MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKECHUIN
Ha OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensaTh mpeodpa3oBaHus BRIPAKCHUN I PEIICHUS PA3IMYHBIX 33714 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pewmaty NMHENMHBIE, KBAaJpPAaTHBIE YPABHEHUS W PAalMOHAJIBHBIC YPaBHEHMS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CHCTEM YPABHEHHM, B
TOM YHCJIe ¢ TPUMEHEHHEM TpadUIeCKUX MpeCTaBIeHN (YCTaHABIMBATh, HMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIHM HUMEET, TO CKOJIBKO, W
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4H MOJTYYEHHBIN pe3yibTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CpPAaBHEHUSA, OLECHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHONM M UX CUCTEMBI, J1aBaTh
rpadUuecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA PELICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[ToHuMaTh M MCHOJB30BaTh (DYHKI[MOHAIBLHBIC MOHATHS M SI3bIK (TEPMHUHBI,
CHUMBOJIMYCCKUE OOO3HAYCHHMS), ONMPEACIATh 3HaueHHUEC (YHKIIMU IO 3HAYCHHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpouts rpaduku dJIeMEHTapHBIX (QYHKIIMA BUIA:

y = kiX, y = X2, y = x3y = x|, y = VX, omucbIBaTh CBOHCTBA YHCIOBOI
¢byHkuuu no e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOyYarOUIUiiCs TMOJYYHUT CJIEIYIONTUE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAJIBHBIC U UPPALIMOHATIbHBIC YUCTIA.

BeimonHsaTh  apudMeTHYeCKUe JEUCTBUS €  pallMOHANIBHBIMA  YHCIIAMHU,
codyeTrass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCICHUS C
UpparmoHaIbHBIMU YUCIAMU.

HaxoguTs 3HaueHUs CTENeHEeW C NEeIbIMU [OKA3aTelAIMA W KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh IEUCTBUTEIBHBIE YHCJIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUU.



YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIC W KBaJpaTHBIC YPAaBHCHWs, YPaBHEHUS, CBOMISIINECS K
HUM, NPOCTEUIINE TPOOHO-pallMOHATBHBIC YPaBHEHHUS.

Pemate cuctembl OBYX JIMHEWHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPaBHEHUE HE SIBIISCTCS TUHEHHBIM.

Pemiath TEKCTOBbIE 3aJauu alIreOpamndeckuMm CrocoOOM C  MOMOUIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPAaBHCHHH C JBYMS TTEPEMEHHBIMH.

[IpoBouTh mpocTeine uccie0BaHusl YpaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIC C TPUMEHCHHEM TpapuuecKuX NpeAcTaBicHu (yCTaHABIMBATh, UMECT
JY ypaBHEHUE WM CUCTEMAa YpPaBHEHUW pEIEHUs, €CId MUMEET, TO CKOJbKO, W
npouee).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarh
pelieHrue HEPaBEHCTB HA YHUCJIOBOW MPSMOM, 3alHCHIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pematp  cucremMbl  JTUHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPAaBEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPaBEHCTBO, HW300paxaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPaBEHCTBA MPU PEIICHUU PA3TUYHBIX 33]1a4.

DOyHKUIMHA

PacrosnaBath (yHKOMM W3YYeHHBIX BHIOB. [loKa3pBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIui Bunma: y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢, y=x3,y = VX, y = |x|, B 3aBucEMOcTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth u nM300pakaTh CXeMaTHYECKH rpaduKu KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUH MO UX rpaduxam.

Pacno3naBaTh KBaApaTUuHyO (PYHKIMIO MO GopMylie, MPUBOJUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKH, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEILHOCTH M IIPOTrPEeCCHH

Pacno3naBaTh apu(MeTHUECKyl0 U TE€OMETPUUYECKYI0 MPOTPECCHH MpH
Pa3HBIX CIIOCO0aX 3aaaHus.

BbBINONHATS  BBIYMCIEHHST € HCHOJB30BaHMEM (opmMyln N-ro  4jeHa
apu(PpMETUIECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbI NEPBBIX N YJIECHOB.

N300paxaTh wIEHBl MOCIEIOBAaTEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amauM, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEIBHOCTSIMHU, B TOM
YHCJIC 33]]a4d U3 PealbHOW JKU3HU (C MCIIOJIb30BAHUEM KAJBKYJISATOPA, IIU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3aejioB H TeM (undpoBbie)
Ne o/ Kourpoabsnbie | IIpakTuueckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna ¥ BeIYUCIEHUS. PaliioHaibHbIE o5 1 bu6mmoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415690
bu6mmoreka [IOK
2 1
3 YPaBHCHHS  HCPABCHCTBA 0 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 KOOpL[I/IHaTLI " Fpa(I)I/IKI/I. (DyHKHHH 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Hosroperne i 06obmenne 6 ! https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO YHACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[TPO'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ejioB H TeM (undpoBbie)
Ne n/m Kourpoabsnbie | IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBajgpaTHeie KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienns. CTENeHb ¢ HeJIbIM 7 bu6mmoreka [IOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpAKEHUS. 5 1 bubnuorexa [JOK
KBanparHsiii TpéxusieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKue BoIpaKEHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe bubnuorexa [JOK
5 15 1
ypaBHEHMS https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CHCTEMBI bubnuotexa [JOK
6 . 13
ypaBHEHHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa https://m.eds0o.ru/7f417af8
8 Oynkunu. OCHOBHbBIE TOHATHUS 5 Bubmiorexa LIOK
YHICHITH. LICHOBHBIC O https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) |
o YHKUHH. THCTOBLIE QYHKIAH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HosTopenne 1 odobmenne 0 1 https://m.edsoo0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
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I[TPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undpoBbie)
pa3/ie/ioB U TEM Konrpoasneie | Ilpakrnyeckue
n/n Bceero o0pa3oBaTe/IbHbIE
nporpamMmabl padoThI padoThI
pecypchbl
Yucna n
BBIYHCJICHHSL. bu6mmoreka [IOK

1 . 9
JIeCTBUTENBHEIE https://m.edso0.ru/7f419d0
qucia
YpaBHenus u

5 HEpPaBEHCTBA. 14 1 bubmuorexa [JOK
YpaBHEHHS ¢ OAHOM https://m.edsoo.ru/7f419d0
TIEpEMEHHON
v

3 H: a;;i{l{cﬁ; 14 1 bubmiorexa HOK

P ' . https://m.edso0.ru/7f419d0
CucreMbl ypaBHEHUN
t | nepamoncrmn 16 1 biGorexa LIOK
P ' https://m.edsoo.ru/7f419d0
Hepagencrtra
bu6mmorexa [IOK
5 o 16 1
YHIIT https://m.edso0.ru/7f419d0

6 YucnoBbie 15 1 bu6mmoreka [IOK
[IOCIEI0BATEILHOCTH https://m.edsoo.ru/7f419d0
IToBTOpEHHE,

7 0006mIeHHE, 18 1 bubmuorexa [JOK
CHUCTEMATHU3ALUS https://m.edsoo.ru/7f419d0
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
ITPOI'PAMME
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