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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIs€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0pa3zoBaHus: OHA 00ECIIeYNBAET U3YUEHUE JPYTUX TUCIMILINH, KaK €CTECTBEHHO-
HAy4YHOrO0, TaK W TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO st
IPOIOKEHHs 00pa30BaHMsI U B TOBCEAHEBHON KU3HU. PazButre y oOyyaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKICHUH U CYHIHOCTH anreOpamdecKux
abcTpakiui, cnoco0e OTpa)XKeHUs MaTeMaTHUYEeCKOM HAYKOW SBJICHHUI U MPOLECCOB
B NpUPOJIe U OOIECTBE, PO MAaTEMaTHUYECKOIO0 MOJEIUPOBAHHUS B HAyYHOM
NO3HAHUM U B MMPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ KQ4eCTB MBIIICHUS, HEOOXOAMMBIX JJISl aIaNTallii B COBPEMEHHOM IHU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyrMBaeT pa3BUTHE YMEHHUsI HaOJIIOJaTh,
CpaBHMBaTh, HaXOAMTb 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTHU MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS M BBIBOBI,
dopmynupoBaTh yTBepKIAeHUA. OCBOEHUE Kypca anre0psl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIICHUS OOYYalolUXCsA: OHM MCHOJB3YIOT JEIyKTUBHBIE U
MHIYKTHUBHBIEC PacCyXAeHUs, 0000IIeHne U KOHKPETH3aI1I0, abCTparupoBaHue u
anajmoruto. OOydeHue  anreOpe  MOpeAnosiaraeT  3HAUYUTENIBHBIM  00BEM
CaMOCTOSITEJIbHON  JESATENbHOCTH OO0Yy4YaloIIMUXCA, MO3TOMY CaMOCTOATEIbHOE
pelIeHune 3aay sIBIseTCs peain3aluei AesiTeIbHOCTHOTO MPUHIIUIA 00yUeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Airedpa» uisi OCHOBHOTO
o01ero 00pa3oBaHusl OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOINYECKHE
auHuM: «Yucna u BBIYUCICHUN», « AreOpandyeckue BoIpaKeHUs», « Y paBHEHUS U
HepaBeHCTBa», «DyHkuumy». Kaxpas U3 3THX coaepKaTeIbHO-METOANYECKUX
JUHUM pa3BUBAaeTCs HA MPOTSKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS €
APYTMMH €ro JWHUAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaromuMmcs
NPUXOAUTCS JIOTHUECKH PACCYXKIaTh, MCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Airedpay» BKIIOUEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTUYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIHNE OBIAJICHUIO O0yYaOIIUMUCS
OCHOB  YHUBEpPCAJbHOTO MareMmaruueckoro s3bika. CopaepxaTelnbHOU U
CTPYKTYPHOH OCOOCHHOCTHIO y4eOHOro Kypca «Anredpay» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxkanvie nuHUM «Yucna W BBIYUCICHHS CIYXKUT OCHOBOW JJIs
JanbHEHIIero M3y4eHUs] MaTeMaTHUKHU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYHAIOIIMXCS
JIOTHYECKOI0 MBIIIJICHUS, POPMUPOBAHUIO YMEHUS TOJIB30BaTHCS AJITOPUTMAMHU, A
TaK)Ke MPUOOPETEHUIO MPAKTUIECKIX HABBIKOB, HEOOXOAMMBIX JIJIsl TOBCEITHEBHOM
*KU3HU. Pa3BUTHE NOHATUS O YHUCJIE HAa YpPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMS
CBSA3aHO C PAIMOHAIBHBIMU M HWPPALMOHAIBHBIMU YHCIIaMH, (POpMUpPOBAHUEM
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MPEJICTABICHUN O JIEMCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUSA YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHUIO.

Coneprkanue IByX alre0Opandeckux JMHUN — « ANreOpanyecKue BhIPAXKEHUSD)
n «YpaBHEHHUS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHUIO y OOYUAFOIIMXCS
MaTeMaTUYECKOro amrmapara, HeoOXOJMMOTro JJisl PelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001ero o0pa3oBaHusi y4eOHBI MaTepuasn TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKeHH. Anredpa JeMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KaK
SI3bIKa JJIS TIOCTPOCHUSI MATEMAaTHYECKUX MOJIeNIeH, OIMUCaHUs MPOIECCOB HU
SBIICHUM peajgbHOrOo Mupa. B 3agaunm oOydeHus anrebpe BXOAST TaKKe
JanbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBINUJICHUS, HEOOXOJAUMOro, B
YaCTHOCTH, JJIsI OCBOCHUS Kypca HUH(DOpPMATHKHM, W OBJIAJCHUE HaBBIKAMU
NeyKTUBHBIX paccykaeHuil. [IpeobpasoBanne CUMBOJIBHBIX (hOPM CITIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIIOCOOHOCTEN K MAaTEMaTHY€CKOMY TBOPYECTBY.

Conepxannie GyHKIIHOHATHHO-TpadUUECKON JTMHUHU HAIEJICHO HA MOTy4YeHUe
oOydJaromuMucs 3HaHUNH O (YHKIUSAX KaK BaKHEWIIEH MaTeMaTH4eCKOW MOJIEH
JUISl OTTUCAHUS ¥ UCCIICOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SBJICHUMN B MPUPOIE
u obmiectBe. M3yueHue marepuana CrocOOCTBYET Pa3BUTHUIO y OOYyYaroOlIUXCS
YMEHHS UCIIOJIb30BaTh Pa3IMYHbIE BEIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKHU —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckne, BHOCUT BKJIAT B (HOPMHUPOBAHHE
MpECTaBICHUI O PO MAaTEeMATUKU B Pa3BUTHU ITUBUIN3AINU U KYJIbTYPHI.

CormacHo ydeOHOMYy TmaHy B 7-9 Kiaccax wu3ydaeTcssi Yy4deOHBIN Kypc
«AnreOpa», KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIC Pa3lieibl COJICPKAHMUS:
«Yucna u  BBIYUCICHUSA», «ANTeOpadecKre BBIPAKCHUS», «YPaBHEHUS U
HEpaBeHCTBA», «DyHKIIUNY.

Ha usyuenue yueOHoro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 yvaca (3 waca B Henento), B 8 knacce — 102 yaca (3 yaca B Hexmenwo), B 9
kiacce — 102 gaca (3 gaca B He/IeINIO).
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COJEPXKXAHME OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYHCICHUSA

Jpo6Gu OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEXOJ OT OJHON (QOpMbI 3anucu
apobeit k apyroi. IloHsaTwe parMoOHaIBbHOrO 4YHCIA, 3alUCh, CpPaBHEHHE,
yHOPSAOYMBAHUE pALMOHANBHBIX unced. Apudmernueckue AeHCTBUS €
palMOHAIIBHBIMU 4YMCIIAMHU. PemieHue 3amad W3 peaJbHOM NPAKTUKM HA 4YacTH, Ha
TpoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEeJeleHHe, IpeoOpa3oBaHUe
BBIPAKEHHI HA OCHOBE ONPEIENIECHNUs, 3aiCh 00abMX yuced. [IponeHTsl, 3anucey
MPOLIEHTOB B BUJE APOOU U IpoOH B BUAE MPOLUEHTOB. TpH OCHOBHBIE 33Ja4H HA
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKHU.

IIpuMmeHeHne TPU3HAKOB  JEIUMMOCTH, PA3JI0KEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM 4YHcie TmpsiMas W oOpaTHas
IIPONIOPLIMOHATIBHOCTH.

AJuiredOpanyecKue BbIPpAKeHUSA

[IepemeHnHBIE, UMCIOBOE 3HAYEHHUE BBIPAKEHUS C ITIEpeMEHHOM. JlomycTrmble
3Ha4YeHUs NepeMeHHBIX. [IpencraBieHrne 3aBUCUMOCTH MEKly BEIMUMHAMU B BUJIE
dbopmynsl. Beruucienus no popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHHUIM,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpPeoOpa3oBaHUs CYMM U
MIPOU3BEJICHUI, TPABUJIA PACKPBITHS CKOOOK U NMPUBEICHHS MOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHN C HATYPAJIbHBIM [TIOKA3aTEIIEM.

Opnnounensl 1 MHOrouieHbl. CteneHb MHOrowieHa. ClioeHne, BBIYUTAHUE,
YMHOXXE€HHE MHOIOWICHOB. DOpMysbl COKpPAlIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBl M KBajpaT paszHocTH. Popmysia pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YypaBHEHHWs, MpaBuiia MpeoOpa3oBaHUS ypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JluHeniHOEe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEUMHOIO
ypaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHeHUH. CoCTaBlI€HHE YypaBHEHUH IO
YCJOBHIO 3a71a4y. PellieHre TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPaBHEHHUM.

JIuneliHOe ypaBHEHHE C IByMs IIEPEMEHHBIMU U ero rpadguk. Cucrema IByx
JMHEMHBIX YpPaBHEHHUM C JBYMsS IIEpEMEHHBbIMU. PenieHue cucreM ypaBHEHUU
crocoboM mnoACTaHOBKHU. IlpuMepsl pelieHuss TEKCTOBBIX 33Jad C IOMOIIBIO
CUCTEM YpPaBHEHHUU.

DOyHKIUU
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Koopaunata Touku Ha npsiMoii. UncoBeie MPOMEXKYTKHU. PaccTosiHne Mexy
JABYMsI TOYKAMU KOOPAMHATHON MPSIMOH.

[IpsimoyronbpHas cuctema koopauHat, ocu Ox u (Oy. AOcuucca W opJauHaTa
TOUYKH Ha KOOPJAUHATHOMU TiocKocTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYIaMU.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstue ¢ynkuun. ['paduk
bynkuun. CoiicTBa pyHkuuil. JIunelinas pynkuus, e€ rpadux. I'padux dyHkmm
y = [x|. 'padbuueckoe pelieHne ITUHEWHBIX YPAaBHEHUM W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenp u3 umcna. [loHarne o0 uppalMOHATIBHOM YHCIIE.
Jlecatrunbie MpUOIMKEHUS UppalMOHaIbHbBIX yrcel. CBONWCTBA apu(METHIECKUX
KBaJPATHBIX KOPHEH W UX IPUMEHEHNE K MPEe0OPa30BaHUIO YHUCIOBBIX BBIPAKCHHM
Y BBIYUCIIEHUSAM. J[€eMICTBUTENIbHBIE YHCIIA.

Crernens ¢ 1eJIbIM MOKa3aTesieM u €€ cBorcTBa. CTaHIapTHAs 3allUCh YUCIA.

AnreOpandeckue BoIpaKeHUSI AJIredpaniecKue BbIpaskeHust

KBampaTHbplii  TpEéXusieH, pas3joKEHUE KBAJAPATHOIO TpEXUWIEHAa Ha
MHOXHUTEJIH.

Anrebpandeckas Japodb. OCHOBHOE CBOMCTBO anreOpanydeckodt Ipoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXXCHHE, [IEJICHHE alreOpandeckux JapoOeil.
PanronansHbIe BRIpaKEHUS U UX TTpeoOpa3oBaHHUeE.

VYpaBHeHUs 1 HEpAaBEHCTBAY pABHEHHS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmylia KOPHEW KBaIpaTHOTO YypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUH, CBOISIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimme 1poOHO-pALMOHAIBHBIE YPABHEHMUS.

['paduueckas nuTEepnpeTaIuss ypaBHEHHH C IBYMsI IEPEMEHHBIMHA U CUCTEM
JUHEWHBIX YypaBHEHHH ¢ JBYMs TepeMeHHbIMHU. [Ipumepnl perieHus cucteM
HEJIMHEWHBIX YPAaBHEHUH C ABYMS MEPEMEHHBIMH.

Pelenre TekCTOBBIX 3a71a4 alNreOpanyeckuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OHON EPEMEHHOM.

OyHKIMNDPYHKIIMH

[Toustue @ynkuuu. OONacTh oOmNpeaeeHus] W MHOXKECTBO 3HAYCHUU
¢ynxuu. CriocoOsl 3aganus QyHKIUHN.

I'padux ¢ynkuu. Utenue cBoicTB PyHKIMU mo e€ rpaduxy. [Ipumeps
rpa@ukoB pyHKIUH, OTpAXKAIOLUX PEATbHbIE MPOLECCHI.
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ODYHKIIUA, ONHUCHIBAIOIIME TPIMYI0 H OOpAaTHYI IPOIMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. ®yukuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellleHue YPaBHEHUI U CUCTEM YPaBHECHUMU.

9 KUIIACC

Yucaa v BBIYMCICHUA

PaunoHaneHple yncna, UppalMoOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JecsATUYHBIE TpoOu. MHOKECTBO I€CTBUTENIbHBIX YHUCE, IEUCTBUTENbHBIC YUCTA
Kak OECKOHEUHbIe JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MPSIMOM.

CpaBHEHHME JI€UCTBUTENBHBIX 4HCEN, apU(PMETHUUECKHE JIEUCTBHUS C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEro MHpa, JIWTEIBHOCTh IPOLECCOB B
OKpYKaroIleM MUpeE.

[Tpubnmx€HHOE 3HaY€HHE BEIMYMHBI, TOYHOCTh NpUOImxeHus. OkpyrieHue
yucen. [Ipuknaka u oleHka pe3yapTaToB BIUUCICHU.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHuMe. Penienue ypaBHEHNM, CBOASIINXCS K JINHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHMH, CBOOAIINXCA K KBAAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHUss ypaBHEHUNW TPETbEM U 4YETBEPTOM
CTEIIEHEH Pa3JI0KEHUEM Ha MHOKUTEH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHue TEKCTOBBIX 3aaad
anreOpandyecKuM METOIOM.

VYpaBHeHUE ¢ ABYMs MEpEeMEHHBIMH U ero rpaduk. Pemenuwe cucrem naByx
JIMHEMHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHUN,
OIHO W3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMbI YPABHEHUH C JBYMSI IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a71a4 alreOpanyecKuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. Pemenwne cucrem
JUHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOM. KBaapaTHble HepaBEHCTBaA.
['paduueckass wHTEpHpeTalusi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKINNDPYHKIUU

KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaGona, kKoopaumHATHI
BEPIIMHBI 1apadoJibl, OCb CHMMETPHUHU MapadoJIbI.

Ipaduky Gyskmmit: y =kx, y =kx +b, y =k/x, y=x3, y =Vx, y = |x| , n nx
CBOMCTBA.
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HucnoBble  Mmociien0BaTeIbHOCTUUMC/IOBBIE  MOCJIAEA0BATEJIbHOCTH U
nporpeccuu

[TonsiTHE 4YHCIOBOM NOCIEAOBATENBLHOCTH. 3aJlaHUE IOCIEI0BATEIbHOCTH
peKyppeHTHOM popMyIioii U HopmMyIIoi 1n-TO YIeHa.

Apudmernueckass U reomerpuueckas mnporpeccur. @opmMynbl n-ro diieHa
apu(METHIECKOM U TeOMETPUUECKON TPOTPEeCcCHil, CyMMBbI MIEPBBIX 7 UJICHOB.

N3o0pakeHne wieHOB apu(pMETUYECKOW M TEOMETPUUYECKOW MpOorpeccuid
TOYKaMU HAa KOOPAWHATHOW IUJIOCKOCTHU. JIMHEMHBIM M AKCIIOHEHIUAIBHBIN POCT.
CI1oXHBbIE TPOIIEHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS TPOrpaMMbl  Y4eOHOTO Kypca
«Anrebpay XapaKTepU3yIOTC:

1) matpuoTNyecKoe BOCIMTAHHE:

NpPOSIBJICHUEM HHTEpPECa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHONIEHWEM K  JIOCTWKEHHUSIM  POCCHICKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTUKEHUM B APYTUX HAYKaX U MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEH rpakIaHrHa U peanu3aliy ero
MpaB, TNPEACTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SBICHUN, MPOIEAYp TpakJAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K 0OCYKIEHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHUEM JOCTHUKEHHII HayKH, OCO3HAHHWEM BaXXHOCTHU
MOPaIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyaoBOEe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTUE€ B PEUICHUU NPAKTUUYECKUX 3aaad
MaTeMaTUYeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
00pa3oBaHUs Ha MPOTSHKEHUM BCEU >KU3HU IS YCHEHNTHOW Mpo(ecCHOHATbHOU
NEATeIbHOCTH U Pa3BUTHUEM HEOOXOJIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIMBUAYaJbHON TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K  3MOILIMOHAILHOMY U 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUH, pacCyk JACHUN, YMEHHUIO BUJICTh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpPUEHTAIlMEeN B JIESITEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY HAay4HBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, PUPOJIbI U
oOmecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cdepbl 4YeToBEYECKON
NEATEIbHOCTH, 3TallOB €€ pPa3BUTHUS M 3HAYMMOCTH U1 PA3BUTHS LUBWIM3ALWH,
OBJIQJICHUEM SI3IKOM MAaTEMATUKU W MAaTEMATHUYECKOMN KYJBbTYPOU KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHHEM MPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIbCKON
JNEATENbHOCTH;
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6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHE KYJIBTYPbI 310POBbSI H
IMOLUOHAJILHOTO 0JIATOIOJIYYHS:

FOTOBHOCTBIO TMPUMEHATh MAaTEeMAaTHYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0POBBS, BEACHUA 370pOBOro oOpaza JKH3HH (30pOBO€ IIMTaHWE,
cOaaHCUPOBAHHBIM pEXUM 3aHATUM M OTHObIXa, peryispHas ¢unyeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTBbIO HaBbIKa pedJIEeKCHU, NPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JAPYroro 4eJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

OpPUEHTAMEN HA IPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 PEILICHUS 3a]a4
B 00JacCTH COXPAaHHOCTH OKPY’KAIOIIEH cpenapl, IJIaHUPOBAHHUS IOCTYIKOB U
OLICHKM WX BO3MOKHBIX MOCJEIACTBUU JUJISI OKPYKAIOLIEH CpPEeIbl, OCO3HAHHEM
100aJIbHOrO XapaKTepa IKOJIOTUUECKUX TPOOJIeM U MyTEeW X pelIeHHUS;

8) agmanTauusa K M3MEHAKIIUMCH YCJIOBUSM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

FOTOBHOCTBIO K JICUCTBHUSIM B YCIIOBUAX HEONPEACTEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€PE3 MPAKTHYECKYIO IEATEIbHOCTD, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM NESATEIbHOCTH
HOBBIC 3HAHU S, HABBIKM U KOMIIETEHIIMU U3 OTBITA JPYTHUX;

HEOOXOJMMOCTBI0O B (OPMHUpPOBAHMH HOBBIX 3HAHMH, B TOM YHCIEC
dbopMyTUPOBaTh UICH, TIOHATHS, THTIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0O KakK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaEMbIe pelIeHus] U JeHCTBUS, (GOPMYIHPOBaTH U OIEHUBATh PUCKH U
MOCJEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble 10rnyeckue aeicTBu:

e BBISBIIATH M XapaKTEPU30BATh CYIICCTBEHHBIE TPU3HAKN MAaTEMaTHICCKUX
O00BEKTOB, TOHATHHA, OTHOIICHHA MEXIy MOHATHAMHU, (HOPMYJIUPOBATH
OmpeneeHus TMOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  MPH3HAK
KJaccu(uKanuu, OCHOBAaHMS JIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3A;

e BOCIPUHHUMATH, (POPMyNIHpOBaTH W MPeOOPa3OBBIBATh  CYXIACHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHbIE, €AMHUYHBbIC, YacTHbIE W oOOIIue,
YCIIOBHBIC;
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e BBISBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYUss B (akTax, JaHHBIX, HAOIIOJACHUSX U YTBEPKICHUSIX,
npeasiaraTh ~ KpUTEPUU N8 BBIABJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYU;

e JI€NIaTh BBIBOJBI C HUCIIOJIH30BAaHUEM 3aKOHOB JIOTMKH, JNETYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUM 110 aHAJIOTUH;

e pa3z0upaTh JOKA3aTENHCTBA MATEMATHUECKUX YTBEPKIACHUH (TIPSIMbIE U OT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIEC JOKa3aTeIbCTBA
MaTteMaTu4eckux (DakToOB, BBICTpAMBaTh APTYMEHTAIUIO, MPUBOIUTH
MpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpaTh CcHOCOO pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEILICHMS, BBIOMpPATH HauOoJiee NOAXOIAIUN C Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

e HCHOJIb30BATh BOMPOCHI KaK HCCIEI0BATEIbCKUN MHCTPYMEHT MO3HAHMUS,
dbopmynupoBaTh BONPOCH], (UKCUPYIOIHE MPOTHBOpEUne, MpolIemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH
TUI0TE3y, apIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJHUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUUIaHY HECIIOXKHBIN
AKCIEPUMEHT,  HEOOJIbIIOE  MCCIEAOBAHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEeMaTUUECKOTO OO0BEKTa, 3aBHCUMOCTEHI OOBEKTOB
MEXy COOOM;

e CaMOCTOSITENHHO (POPMYITHPOBATH OOOOIIEHHUS U BEIBOIBI 110 PE3yJIbTATAM
MPOBEIEHHOTO HAOJIOJEHUSI, UCCIICIOBAHUs, OIEHUBATh JOCTOBEPHOCTh
MOJTYUYECHHBIX PE3YJIbTAaTOB, BBIBOJIOB M OOOOIIICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE IIpOIlecCa, a TAKXKE BBIJIBUTATh
MPEIOIO0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

e BBISBIATh HEJOCTATOYHOCTh U M3OBITOUHOCTh HHGOPMAILIMM, JAHHBIX,
HEOOXOAUMBIX ISl pEIICHUS 3a/1a4K;

e BBIOWpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
nH(pOpMAIMIO Pa3TUYHBIX BUAOB U (HOPM MPECTABICHUS;

e BbIOMpaTh (opMmy mpencraBieHus HHPOPMAIMU U HIUIIOCTPUPOBATH
perraemMbie 3a7aydl  CXEeMaMH, JuarpaMMaM#, WHOW Tpadukod u ux
KOMOMHAISIMH;

e OIICHUBATh HAAEKHOCTHh WH(OpMAIUK MO KPUTEPHUAM, MPEIJTIOKECHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHnKaTHBHBbIE YHUBEpCAJIbHbIE y4eOHbIe 1eiicTBHUS:
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e BOCIpPUHUMATH U (OPMYJTUPOBATh CYXICHUS B COOTBETCTBUHU C
YCJIOBHUSIMU U LEJSIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO
TOUYKY 3pEHHsS] B YCTHBIX M NHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS I10
XOJly PELICHHUs 3a7a4l, KOMMEHTUPOBATH IMOJYyYEHHbBIN PE3YNbTAT;

e B X0ji€ 00CYXJI€HHS 337aBaTh BOIIPOCHI IO CYILECTBY 00CY X AAEMOM TEMBI,
npo0JIeMbl, pelraeMon 3a7jaun, BbICKa3bIBaTh UJI€U, HAlIEIEHHbIE HAa TOUCK
pELIEHUS, COIOCTaBIATh CBOM CYXIEHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JAHaIora, OOHapy»WBaTh pa3jiu4le U CXOJCTBO NO3ULHUNA, B
KOPPEKTHOH hopMe POpMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAXKECHMUS;

e IIPEACTaBIATh  pE3ydbTAaThl  pEIIeHHs  3aJaud,  OIKCIIEPUMEHTA,
UCCJICIOBaHMS,  TIPOEKTa,  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C YYETOM 3a/1a4 MPE3EHTALMN U OCOOEHHOCTEN ay IMTOpHH;

e IMOHMMAaThb M  KCHOJB30BaTh  MPEUMYLIECTBA  KOMaHJIHOM U
UHAUBUAYAJIbHOW pabOThl NpU PELICHUH YUYEOHBIX MaTeMaTH4YECKUX
3ajady;

e IPUHUMATH LIEJIb COBMECTHOM AESATENBHOCTH, IIJITAHUPOBATh OPraHU3ALIMIO
COBMECTHON paloThl, pachpenensTb BUIbl padOT, JI0roBapuUBaThCA,
00Cy’KJ1aTh MPOLIECC U PE3YJIbTAT pabOTHI, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

e y4YacTBOBaTh B TPYMNOBBIX ¢opMax paboTel (0OCyxaeHUs, O0OMEH
MHEHUSIMH, MO3TOBbIE IITYPMbl M JPYTHE), BBINOJHATH CBOIO YacTh
paboThl U KOOPJAMHUPOBATH CBOM JIEHCTBUS C IPYTUMU YJIEHAMU KOMaHIbl,
OLICHHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMK MPOAYKT MO KPUTEPHSIM,
c(OpMyYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOICUCTBUSL.

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe eiCTBHA
Camoopranusanus:

e CaMOCTOSITENBHO COCTABJATH IUIAH, AITOPUTM pELICHUs 3aJayd (MU €ro
4acTh), BBIOMPATH CIOCOO pEHIeHUs C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh U KOPPEKTUPOBAThH
BapUAHTHI peIIeHUH ¢ y4€TOM HOBOM HHGOpMAITUH.

CaMOKOHTPOJIb, 3JMOIHOHAJIBHBII MHTEJICKT:

e BIIQJETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS IMpouecca U
pe3ysbTara peleHusl MaTeMaTUYECKOM 3a1auu;

e TMpPEABUJETH TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTHb IIpU pEUICHUU
3aJlayd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAAEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTb COOTBETCTBUE pe3yJbTaTa AESITEIBHOCTH IMOCTABICHHOMN LEIH
U YCJIOBUSIM, OOBSICHSTH IPUUMHBI JOCTHXKEHUSI UM HETOCTHXKEHUS LIETH,
HaXOJIUTh OIIMOKY, aBATh OLEHKY NPUOOPETEHHOMY OIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K kxoniy oOydeHus B 7 kJjacce OOydYarOUIMHCS TMOJYYUT CIEAYIOIINE
peMETHBIC PE3YJIbTaTHI:

Yucsa v BBIYUCICHUA

BrimonHsaTe, coueTass YCTHBIE M THCHhMEHHBIE NPUEMBI, apuPMETHIECKUE
JNEeNUCTBUS C palliOHAILHBIMU YU CIIAMH.

HaxonuTh 3HaueHHMs YUCIOBBIX BBIPAKECHUH, MPUMEHSTH Pa3zHOOOpa3HbIE
CrocoObl M MPUEMBI BBIUYMCICHUS 3HAYCHUM IPOOHBIX BBIPAXKEHHUH, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexoaute oT oaHOW (OpMBI 3amUcCU 4yucen K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
JaCTHOCTH B OECKOHEUYHYIO JICCITUIHYIO IPOOK).

CpaBHUBaTh U yHOPSIIOUMUBATH PAllMOHAJIbHBIC YUCTIA.

OKpyrisaTe yucnia.

BBINOMHATE NPUKHUAKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYEHUM
YUCJIOBBIX BBIPAKCHUH. BBIMOMHATH NEUCTBUS CO CTENEHSIMHU C HATypabHBIMHU
MoKa3aTesaMHU.

[IpumeHsTH  MpU3HAKKW  JACIUMOCTH,  Pa3JIOKEHUE HAa  MHOXHUTEIU
HATypalbHbIX YHCEIL

Pematb mpakTHKO-OpUEHTUPOBAHHBIE 33J]aY, CBSI3aHHBIE C OTHOILIECHHEM
BEJIMYMH, MPONOPIMOHATLHOCTBIO BEJIMYMH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a7ad C YYETOM OrPaHUYCHUH, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJsireOpanvecKue BbIPAKEHUS

Hcnonb3oBaTh anreOpanvyecKyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, TMPUMEHSTh
e€ B MpoIecce OCBOCHUS y4eOHOT0 MaTepuara.

Haxonuth 3HaueHns OyKBEHHBIX BBIPpRXCHUN TPH 3aJ@aHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BreimonHsaTe  mpeoOpa3oBaHHsS  [ETOTO  BBIPAXKEHHUS B MHOTOWICH
MIPUBEICHUEM TTOJJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOXXEHME OJHOYJIECHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOYJICH, MPUMEHSITH (POPMYJIIBI KBaIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcymIecTBIATh PaA3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BbIHECEHUs 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CIIAraeMbIX,
npuMeHeHus (popMyI1 COKpaEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpazoBaHUs MHOTOUWICHOB ISl PEIICHUS Pa3IMUHbIX 3a/1a4
U3 MaTEMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMH MOKA3aTEISIMH IS
peoOpa3oBaHMs BEIPAKCHUM.
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YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE ypaBHEHUsS C OJHOW NEPEMEHHOW, NMPUMEHSSA IpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsiTh, ABisieTcs
JIV YMCJIO KOPHEM YPaBHEHMUSI.

[IpuMeHnATh rpaduyecKre METObI IPU PEIICHUH JIMHEWHBIX YPABHEHHUMN U UX
CUCTEM.

[TogOupate mnpuMepbl Tap 4YUCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEWHOrO YPAaBHEHHS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHSI.

Pemate cucTeMsl IByX JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpaguyecKu.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPAaBHEHHM II0 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4¥ NIOJIyYECHHBIA PE3yJIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPUHATHOMN MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJHUHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alIMCHIBATH YUCIOBbIE IPOMEKYTKHU Ha
anreOpanvIecKoM S3bIKE.

OTMeuarh B KOOPIMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpJIHUHATaM,
CTpOUTH rpaduku TUHEUHBIX QyHKIUH. CTpouTh rpaduk GyHKINU y = [X|.

OnuceiBaTh € MNOMOLIBIO (YHKIHMI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHUE, IEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit cocoO MpencTaBlIeHUs U aHaidu3a WHOOpMaIuu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(DOPMALIKIO U3 TPa(PHUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN.

K xonimy oOydenuss B 8 kJjacce o0Oyyaromuiicss TMOJTYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaldbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YUCE JIJIS1 CPABHEHUSI, OKPYTIICHUS U BEIYHCIICHUM, N300pakaTh TCUCTBUTEIIHHBIC
YHUCJIa TOYKaMH Ha KOOPAVMHATHOM MTPSMOM.

[IpumeHsTh TOHSATHE apUMETUYECKOr0 KBAJIPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, UCIIONB3YS MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUN, COJEPKAIIMX KBAJAPATHBIE KOPHU, HCIOIb3YS
CBOWCTBA KOPHEH.
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Hcnonb3oBaTh 3amucu OOJBIIMX U MAJIBIX YHCENI C MOMOIIBIO JECATHYHBIX
npobeit u creneneit yncina 10.

AJuiredOpanyecKue BbIpaKeHUs

[IpuMeHsITb MOHSATHUE CTENEHW C 1EeJAbIM IOKa3aTeIeM, BBIMOJIHSITh
npeoOpa3oBaHus BHIPAXKEHUM, COJIEPIKAIUX CTEICHU C IIEJIbIM MOKa3aTeIeM.

BbINOAHATE TOXIECTBEHHBIE MPEeOOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUN
Ha OCHOBE MPAaBWJI JCHCTBUI HAJl MHOTOWICHAMH U aJIreOpandyecKuMu ApOOsSMHU.

PacknanpiBaTh KBaJIpaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHus BRIPAKCHUH JJIsl PEIICHUS Pa3JIMUHbIX 3a]1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaJTbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHeiHbIE, KBaJipaTHbIE YPaBHEHUS U pallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI ABYX YPaBHEHUM C IByMs IEPEMECHHBIMHU.

[IpoBOOUTH MpPOCTENUIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPABHEHU, B
TOM YHCIIE C TPUMEHEHUEM TpaPUIECKUX MpeICTaBlIeHui (yCTaHABINBATh, UMEET
J yPaBHEHHUE WJIM CUCTEMA YPABHEHHUM PEIIEHUS, €CIU HUMEET, TO CKOJbKO, U
nmpouee).

[TepexoauTh OT clioBeCHON (OPMYJIMPOBKU 3aJauu K €€ ajredpandyeckoit
MOJEIN C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMbl YpPaBHEHHUI,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4U MMOJIyYECHHBIN PE3YJIbTaT.

[IpuMeHsTH CBOWMCTBAa YHMCIOBBIX HEPABEHCTB JJISI CPAaBHEHMWS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpaguvecKy0 WUTIOCTPAIMI0 MHOXXECTBA PEIICHWA HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonuMath ¥ UCHOJIb30BaTh (PYHKIHUOHAJIbHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYECHUS), OMPEACNATh 3HAUCHHE (DYHKIMU TIO0 3HAYCHHIO
apryMeHTa, ONpeaeisTh CBOMCTBA (YHKIMH MO €€ rpaduky.

Crpouts rpaduku dIeMEeHTapHBIX QYHKIIUM BUA:

y =kix, y =x2, vy = x3,y = x|, y = VX, OIHCBIBaTH CBOWCTBA YHCIOBOIL
byHkuuu 1o e€ rpaduky.

K kxonmy oOydeHus B 9 kJjacce o0Oydyarmonuics MOJYYUT CIECAYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBaTh U yHOPSIAOUUBATH PallMOHANIbHBIEC U UPPALIMOHAIIBHBIC YHCIA.

BeimonusaTe  apudmernueckue JEHCTBUSL € palMOHAIbHBIMU YHCIIAMH,
coyeTass YCTHbIE UM TIUMCbMEHHBIE TPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UppalMOHAJIbHBIMU YHCIIAMH.
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Haxomute 3HaueHHss CTENEHEW C LEeNbIMU IO0KA3aTelssMU U KOPHEH,
BBIYUCIISITh 3HAYCHUSI YHUCIIOBBIX BBIPAKEHUI.

OKpyTJIsSITh N€MCTBUTEIbHBIE YMCJA, BBINOJHATh MNPUKUAKY pe3yJibTaTa
BBIYHCIICHU, OLICHKY YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE M KBaJgpaTHbIE yPAaBHECHUS, YPAaBHEHMS, CBOJSIIMECSH K
HUM, NIPOCTEHIIINE TPOOHO-pAIIMOHAIBHBIC YPaBHEHUS.

Pemate cucTteMsbl NBYX JTMHEHMHBIX YPAaBHEHHUU C JABYMSI NEPEMEHHBIMH M
CHUCTEMBI JBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHECHUE HE SBJISCTCS JTUHEHHBIM.

Pematp TekcToOBBIE 3ajauu  ajreOpanyeckuM CrIocoOOM C  IOMOIIBIO
COCTaBJICHUS] YPABHECHUS UJIM CUCTEMBI JIByX YPABHECHUU C ABYMS [IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENUIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaduuecKuX MpeACcTaBiIeHU (yCTaHABIMBATh, UMEET
JI1 YPAaBHEHUE WJIM CUCTEMA YPABHEHHUM PEILICHUS, €CIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiats nuHeliHble HEpPaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA, H300pakaTh
pellIeHNE HEPABECHCTB HAa YMCJIOBOM MPAMOM, 3alMCHIBATh PEIICHUE C MOMOIIbIO
CUMBOJIOB.

Pemate  cHCTeMBl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApaTHOE HEPABEHCTBO, M300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBaTh (QyHKIMU U3Yy4YeHHBIX BHUAOB. [loKa3biBaTh CXEeMaTHUYECKU

pacmnosokeHne Ha KOOPAMHATHOM MIIOCKOCTH rpaduKkoB PyHKIUH BUAA: y = kx, y
=kx+b y=k/x,y=ax2+bx+c y=x3 y=\x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUHN KO3(PPUIIMEHTOB, OMHCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u nzo0paxaTh CXeMaTHUeCKH rpadyKu KBaIpaTUYHBIX (PYHKIIHM,
OMHCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKITUH IO BX TpaduKam.

Pacnio3naBaTh kBajgpaTUUHyO PYHKIHIO 110 (OopMyJie, TPUBOIUTH PUMEPHI
KBaJpaTUYHBIX (PYHKIIMHN U3 pealbHOM KU3HU, (PUZUKH, TEOMETPHUHU.

Yucs1oBbIE MOCJIEI0BATEILHOCTH U NIPOTPECCHH

Pacmo3HaBate apuMeTHYECKyl0 W TEOMETPUUYECKYIO TPOTPECCUU TPHU
pa3HBIX croco0ax 3a/laHusl.

BbINOAHAT,  BBIYMCIEHUS C  HCHOJIB30BaHHEM (OpMYyN n-ro 4JjieHa
apupMETUIECKON U TEOMETPUUIECKON MTPOTPECCUI, CYMMBI TTEPBBIX N YICHOB.

N3o0paxkath ujieHbl TOCJIEAOBAaTEILHOCTH TOYKAMH Ha KOOPJMHATHOMU
IIJIOCKOCTH.
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Pemats 3amauu, CBA3aHHBIE C YHUCJIOBBIMHU TOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCJIe 33J1a4d U3 PeabHOM )XKU3HM (C UCII0JIb30BAHUEM KAJIBKYJISATOPA, IU(POBBIX
TEXHOJIOTU).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimnuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ Kontpoabnbie | IIpakTue
MPOrpaMMsbl Bcero
padoThI padoThbI
| Yucna v BeIuKcieHus. PanoHaibHbIe 75 1
qucia
2 Anrebpanyeckue BbIpaXKEHUS 27 1
3 YpaBHEHUs 1 HEPABEHCTBA 20 1
4 Koopnaunats! u rpadpuku. OyHKIMH 24 1
5 [ToBTOpenue u 06o0IIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 102 5 0
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8 KUIACC

KoanyecTBo yacos
HanmenoBanue pa3ieoB U TeM
Ne n/m KourpoJububie | IlpakTur
MPOrpaMMbl Bcero
padoThI padoThI
1 Yucina n Berunciienus. KBagpatasle KopHU 15
) Uucna u Beruucienusi. CTeneHp ¢ 1eabiM 7
MoKa3aTesieM
3 AnrebpanyecKkue BhIpaKEHUS. 5 |
KBaaparHb1il TpEXWIEH
4 Anrebpanyeckue BbIpaKEHUSI. 15 1
Anrebpanyeckast 1poOb
5 VYpaBHeHusa u HepaBeHCTBA. KBajpaTHbIe 15 |
ypaBHEHUS
6 VpaBuenus u HepaBeHCcTBa. CHUCTEMBI 13
ypaBHEHUNU
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 Oynakuun. OCHOBHbBIE TOHATHUS 5
9 Oyukiun. Yucnosbie GyHKIIUU 9
10 [ToBTOpEeHHE 1 0600IICHNE 6 1
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 5 0
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9 KUIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM
Ne /i KourpoJsbubie | IIpakTHy
MpOorpamMmaol Bcero
padoTsbI padoThI
1 Uucna u BeruucieHus. J{eicTBUTENbHbBIE 9
qyucia
5 YpaBHEHUs U HEPABEHCTBA. Y PABHEHHUS C 14 1
OJIHOW TMEPEMEHHOMN
3 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 |
YpaBHEHUU
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1
5 OyHKIUU 16 1
6 HucnoBble TOCIEA0BATEIBHOCTH 15 1
7 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 18 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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Jluct cornacoBaHus k gokymeHTy Ne 14 ot 15.05.2024
MHnunaTop cornacoBaHnus: Maneesa .M. [npektop
CornacoBaHune nHnyuunposaHo: 15.05.2024 14:15

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Maneesa .M. A

15.05.2024 - 14:15
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