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HOACHUTEJBHASA 3AIINCKA

AnreOpa dBISIETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHHs: OHAa 00ECTIeYnBAET N3YUCHHE IPYTUX AUCHIUIUIMH, KaK €CTE€CTBEHHO-
HAyYyHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOHKEHNUS 00pa30BaHUs U B MMOBCEAHEBHOM Xu3HU. Pa3BuTHe y 00yyatommxcs
HAy4YHBIX TMPEJCTAaBICHUN O TPOUCXOXKICHUU U CYIIHOCTH airedpandeckux
abcTpakiuii, cnoco0e OTpakeHHs] MAaTEMAaTUYECKOW HAYyKOM SIBIIEHUN M MIPOLIECCOB
B MpUpOJE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
U KaueCTB MBIIIJICHUs, HEOOXOIUMBIX JJI afanTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenue anreOpbl oOecneurMBaeT pa3BUTUE YMEHHUs HaOJIOJaTh,
CpaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSL W BBHIBOJBI,
dbopmynupoBath yrBepxkacHus. OcBOeHUE Kypca alire0pbl 00ecTeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI OOYyYaroUIMXCsA: OHM MCIOJb3YIOT JIEAYKTUBHBIE U
MHAYKTUBHBIE PacCyXJIeHus, 00001IeHNe 1 KOHKPETU3all1io, abcTparupoBaHue u
anajmoruto. OOydeHue  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM  IeATEIBbHOCTH OOYYaIOIIUXCs, TOATOMY CaMOCTOSITEbHOE
pelIeHre 3aa4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mnporpammsl yueOHOro Kypca «AmnreOpa» A OCHOBHOI'O
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJEpPKaTENbHO-METOINYECKUE
muHUK: «Yucna ¥ BBIYUCICHUD», «ANreOpandeckrue BhIpaKEHUs», « Y paBHEHUS U
HepaBeHCTBay, «DyHkummy. Kaxmas w3 3TUX coaepKaTebHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUSHHsI Kypca, B3aUMOJIEHCTBYS C
ApyTMMU €ro JuHMSAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouIumcs
OPUXOJUTCS JOTHUYECKH PacCy’KJIaTh, MCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3blK. B CBSI3M ¢ 3TUM B mporpaMMmy y4yeOHOro kKypca «AnreOpa» BKIIOUEHbI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO O0YYAIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMarudeckoro si3blka. ConepikarenbHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Aniredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne auHMM «Yucia W BBIYUCICHUSA» CIY)KUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYCHHS] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYUYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BATHCS AITOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIE HAa ypPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs
CBS3aHO C PALMOHAJIBHBIMU U UPPALMOHATIBHBIMU YUCIAMH, (POPMUPOBAHUEM



MIPEACTABICHU O JEWCTBUTEIIBHOM YMCIIE. 3aBEPIIEHUE OCBOCHHMS YHUCIOBOU
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHuUIo.

Copnepkanue JByX anreOpanyecKkux JIMHUN — « Are0panyecKue BhIpaKeHUsD
U «YpaBHEHHs] U HEPaBEHCTBa» CMOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeOOXOAMMOTro JUIsl pelleHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTro 00mIiero o0pa3oBaHus y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT
paloHaIbHBIX BhIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMaTUKHU KaK
A3bIKa JUJIST TIOCTPOEHHUST MaTEeMaTHUYECKHX MOJIeIe, OMHCAaHMUsI MPOIECCOB U
ABJICHUM peanbHOro wmupa. B 3amaunm oO0yueHuss anreOpe BXOIAT  TaKkKe
JalbHENIee pa3BUTUE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOIO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHUE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEM K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UUYECKON JIMHUU HALEJIEHO Ha MOIY4YCHHE
oOy4aroluMuUCs 3HaHUM 0 (PYHKIMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJeNnu
JUIS OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOJIC
n obmiectBe. M3yueHne Mmarepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCTIOIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHUKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (HopMHpOBaHHE
NPEICTaBICHUN O POJIM MATEMAaTUKU B Pa3BUTUU LIMBUIIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B /-9 kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anre0Opa», KOTOPbI BKIIOYAET CJEAYIOUIME OCHOBHBIE paslesbl COJACpPKaHUS:
«Yucna W BBIUUCICHUS», «ANreOpandecKkue BBIpAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMI.

Ha uzydenne yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiiacce
— 102 yvaca (3 waca B Hememo), B 8 kmacce — 102 vaca (3 vaca B Heneno), B 9
knacce — 102 gaca (3 gaca B Heedio).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, TIEPEXOJl OT OJHOW (OPMBI 3amHUCH
npobert k apyroiu. IloHATHE panMOHATBLHOTO 4YHCHA, 3allCh, CpPaBHECHHE,
yIOPSIOUYUBAHUE  pAlMOHANBHBIX uuceld. Apudmernueckue JEeUCTBHUS €
palMOHAIBHBIMHA YMCIIaMu. PelieHne 3aaad U3 peaibHOW NMPaKTUKWA HAa 4acTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OINpeleieHue, MnpeoOpa3oBaHUe
BBIP)KEHHUI HA OCHOBE OIPEAENICHUs, 3auch 00apIMX yncel. [IpoeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33J]aud Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpumMeHEeHNE TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4YHClIe TMpsMas M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvecKue BbIPAKEHUS

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YEeHUs NepeMeHHbIX. [IpencTaBnenre 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
dopmynbsl. Beruucienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BbIPAKEHUH,
TOXJIECTBEHHO paBHbIE BBIpAXEHHUS, NpaBWia NOpeoOpa3oBaHUs CYMM H
IPOU3BEJICHUH, TPaBUIIa PACKPBITHS CKOOOK Y MPUBEIEHUS TOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3aTEIEM.

OpnHowiensl U MHOTOWIEHbI. CteneHb MHOrOwIeHa. CiioKeHue, BIYUTAHHUE,
YMHOXXE€HHE MHOTrO4lIeHOB. DOpMynbl COKpPamEHHOTO YMHOMKEHMS: KBaJpar
CyMMBl M KBagpaT paszHocth. Popmyna pasHOCTH KBaapaToB. PasnoxkeHwue
MHOT'O4JICHOB HA MHOKHTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTDH YPAaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEU JIMHEUHOTO
YPaBHEHUS, pELICHUE JMHENHBIX YypaBHEeHHH. CocTaBieHHME YpPaBHEHHMH 110
YCJIOBHIO 3aJ1ayu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelieHue cucremM ypaBHEHUU
croco0oM MojACTaHOBKHU. [lpuMepsl pelieHusi TEKCTOBBIX 3a7ad C MOMOUIBIO
CHUCTEM yYpaBHEHUM.

DOyHKIMHA



Koopaunara Touku Ha npsMou. UucnoBele MPOMEXYTKH. PaccTossHrEe MEX Ty
IBYMs TOYKaAMU KOOPAWUHATHON IPSIMONA.

[IpsimoyronbHas cucrema xkoopaunat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPJAWHATHOU mockocTu. [Ipumepsl rpadukoB, 3a7aHHBIX GOpMyTamMHu.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. I[lomsarue dyukmuu. ['padux
¢bynkuuu. CoiicTBa hynkuuii. Jlunelinas ¢pynkuus, e€ rpaduk. 'paduk dyHKuMN
y = |X|. I'padmueckoe pelieHne JIMHEHHBIX YpaBHEHHH W CHCTEM JIHHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yucaa v BIYMCJICHUS

KBaaparueiii kopeHb u3 uyucina. [loHarue o0 wuppalMOHAIBLHOM YHUCIE.
JecsTuunbie TpUOIMKEHUST UppallMOHAIBHBIX yncen. CBoicTBa apupMeTHIEeCKUX
KBaJIpaTHBIX KOPHEH U X MPUMEHEHUE K MPE0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYMCJIEHUSIM. J|eiCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1eabIM NoKaszaTeneM U e€ cBorictBa. CTaHIapTHas 3allMCh YNCTA.

AuredpanvecKue BbIPAKEHUS

KBampaTHbpiii  TpEXWIEH, pa3lOKEHHE KBAApPaTHOTO TpEXWIEHAa  Ha
MHOXHUTEIH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO ajreOpanveckoid JIpoOu.
CrnoxeHue, BbIUMTAHHE, YMHOXCHHE, JIeJICHHE aireOpandeckux JapoOeil.
PanmonanbHbIe BRIpOKEHUS U UX MPeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpPHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUM C ABYMsI IEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX ypaBHEHUW C JBYMs IepeMeHHbIMHU. [Ipumepbl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU

[Tonarue ¢ynkuuu. OOacTb ONPEACTCHUS W MHOXKECTBO 3HAYCHUM
¢bynakiuu. CiocoOsl 3a1anus QyHKITUH.

I'padux pynkumu. Urenue cBoiicTB PpyHkimu no e€ rpaduky. [Ipumepsl
rpa@uKoB (GYHKIIMMA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.



@DyHKIMY, ONUCHIBAIOIINE TMPSMYI0 W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pelIeHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KUIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHble YMClIa, UPPAalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3anmHO 0JHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JAECHCTBUTENBHBIX YUCET U KOOPAUHATHON MPSIMOIA.

CpaBHeHME [IEHCTBUTENBHBIX YHUCEN, apumeTuyeckue AeHCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUPA, JJIUTENBHOCTH IPOLECCOB B
OKpY’KaIOILEM MUPE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [[puknka u oneHka pe3yJabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASLIMXCS K JIMHEHWHBIM.

KBagpatHoe ypaBHeHHE. PenieHue ypaBHEHMI, CBOIAIINXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUW TPETbEU U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3adad
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ AByMs NepeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. PellieHre cCucTeM IByX ypaBHEHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoMl creneHu. I'paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpanyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JIMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mepeMeHHOM. KBanpaTHele HepaBeHCTBA.
I'paduueckass uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMH.

DyHKIMHA

KBagpatnunas dynknus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAHMMETPHUH MapabOJIbL.

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

YucsioBbIe MOC/IEI0BATEILHOCTH U IPOTPECCHHA



[loHaTHEe YMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHuE IOCJIEeI0BATEIbHOCTH
peKyppeHTHOH (popMyoit u popmysioit N-To wieHa.

Apudmernueckas u reoMmerpudeckas mporpeccur. Popmynsl N-ro 4ieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCCHii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne YaeHOB apuMETHUYECKOH M TEOMETPUUYECKON Mporpeccuit
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIBHBIM POCT.
CI10HBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOro Kypca
«Anrebpa» XapaKkTepu3yIlOTCA:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLIJIOMY M HACTOSIIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHUSM  POCCUUCKHUX
MAaTEMAaTUKOB M POCCUHCKONM MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHUM B IPYTUX HAyKaX W MPUKJIAJAHBIX cepax;

2) rpasKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaXKIaHWHA U pean3aluu €ro
MpaB, NPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro OoO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHUEM JOCTHKCHHW HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3a]ad
MaTEMaTUYECKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTE€MATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU JUISl YCIEHTHOW mpodeccroHaIbHOU
NESATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIyaIbHOU TPAEKTOPUU 00PA30BAHMS U )KM3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyX ACHUH, YMEHHIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTaUMEl B JIE€ATEIIbBHOCTH HA COBPEMEHHYKO CHUCTEMY HAy4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlecTBa, TMOHMMAaHMEM MAaTeMaTHYeCKOM HayKh Kak c@epbl YeJoBe4eCKO
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYMMOCTU JUIsl pPa3BUTHUS LMBUIIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUYECKOW KYyJIbTYpOHll KaK CpPEICTBOM
MO3HAHHUS MHpaA, OBJIAJCHHEM MPOCTEHIIMMHU HABbIKAMHU HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpOBaHHE KYJLTYPHI 310pPOBbS U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs, BENEHUS  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pPe(ICKCUU, MPU3ZHAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN Ha IPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUU Ul peleHus 3a1ad
B 00JIaCTH COXPaHHOCTH OKpPYKAIOLIEH Cpelbl, IUIAHUPOBAHUS IMOCTYNKOB M
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUN JUIsl OKpPYXKAloLEHd Cpelbl, OCO3ZHAHHEM
IJI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U IyTeH UX pELICHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COLMHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEOINPEACIIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE
YMEHHUE YUUThCA y IPYIHX JIOAEH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIE
(bopMyIMpOBaTh UAECH, TOHITHS, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIMUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMIO KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pEelIeHUs U JeUCTBUS, (OPMYIUPOBaTh U OLICHUBATH PHUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIEC Y4eOHbIEe AeHCTBUA

ba3oBble jornueckue AecTBUs:

e BBIBIISITH U XapaKTEPHU30BATh CYIIECTBECHHBIC TPU3HAKH MATEMAaTHUYECKIX
O00BEKTOB, TMOHATHH, OTHOIICHUW MEXKIy MOHATHAMHU, (OpMyIHpoBaTh
OTIpENCCHUS  TOHATHH, YCTaHABJIMBATh CYIICCTBEHHBIH  IPU3HAK
KJaccu(ukayu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpOBaTH U MNPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, CIWHUYHBIC, YacTHBIC W OOIIHeE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKIACHHSIX,
npeiaratb  KpUTEpUU Uil BBISBICHHUS ~ 3aKOHOMEPHOCTEM  H
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MATEMAaTUIECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENIBHO HECIIOXKHBIE J0KAa3aTEIbCTBA
MaTeMaTuyeckux (aKkToB, BBICTPAMBATh AaApPTryMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh crnocod penieHust yd4eOHOM 3a1ayv (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHMs, BBHIOMpPAaTh HauboJee MOAXOMAIUMNA C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

WCITOJIB30BaTh BOTPOCHI KaK WCCIIEIOBATECILCKHN MHCTPYMEHT ITO3HAHMS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIEMY,
CaMOCTOATENIbHO YCTaHaBJIMBATh KMCKOMOE M JIlaHHOE, (POPMUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTh TIO CAMOCTOSTEIBLHO COCTABICHHOMY IUIAaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOOJBINIOE  HUCCIEAOBAHHE  TI0 YCTaHOBJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXXHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIIBHUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HMHGPOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIIPETUPOBATDH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (POPM MPEIACTABICHUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HMHPOPMALMU U WIUIIOCTPUPOBATH
peliaemMble 3aadyd CXeMaMmH, JIuarpaMMamH, HWHOM TpaduKod U uX
KOMOMHAIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(MOPMALUK TO KPUTEPUSIM, MPEII0KEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnKkaTHBHBbIE YHMBepPCcaIbHbIe YueOHbIe 1eliCTBUS:



BOCIpUHUMATh U  (HOPMYIHpPOBaTh CYXKIACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U IUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IIO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CYK/JIeHHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIAEMOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAllEJICHHbIC Ha TTOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIECHHS C CYXICHUSIMU JPYrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3lMyue U CXOACTBO MO3UIIHI, B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;

OPEJICTaBISATh  pe3ydbTaThl  pEUICHMs  3aJadyd,  JKCIEPUMEHTa,
UCCIIEIOBaHMsI,  MPOEKTa,  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YY4ETOM 3aa4 IPE3EHTALMHA U OCOOEHHOCTEHN ayJUuTOpUU;

NOHMMAaTh M HKCHOJb30BaTh  NPEHMMYLIECTBA  KOMaHIHOM u

WHIUBUAIYyAIbHOH paOOThl TIPH PEIICHHH YYEOHBIX MaTeMaTHYECKHUX
3a/1ay;

MPUHUMATh 1[€J1b COBMECTHOM NEATEbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOIIECC U pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE INTYpMbl M JIPyTH€), BBINOJIHATH CBOK YacCTh
paboTHI M KOOPAWHUPOBATH CBOU JACHCTBHUS C IPYTUMHU YICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOMYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIC YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a1adu (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS C YYETOM HMEIOIIUXCS PEeCypCoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATH
BapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIH HHTEJICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJS —IMpolecca M
pe3yJibTaTa peIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NPU PEIICHUU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HANHIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa JACSATEIbHOCTH IMOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSCHSITH MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIKEHUS LIEIIH,
HAXOJIUTh OMMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7/ KJjacce OOydaroIIMiiCcs TOJYYMT CIEAYIOLIUE
pEeIMETHBIE PE3YIIbTaThI:

Yuciaa v BBIYMCICHUSA

BeImonHsATh, codeTras yCTHbIE M NHUCHhMEHHBIE MPHUEMBI, apu(MeTHYECKHE
NEUCTBUA C PALIMOHAILHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHMsI YWCIOBBIX BBIPAXKECHUW, MPUMEHITH Pa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUUCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHUM, COJEpKaLINX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoguTh OT OAHOW (HOPMBI 3alKMCH 4YUCEN K APyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALMOHAIBHBIC YHCIIA.

OKpyrasTh yncia.

BBINONHATE TPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAUYECHUN
YUCJIOBBIX BBIPAKEHUN. BBINOMHATH NEHCTBUA CO CTENEHSMU C HaTypajlbHBIMH
NIOKAa3aTeJIIMH.

[IpuMeHATP  NpPU3HAKK  JIEIMMOCTH, pAa3JIOKEHUE  HAa  MHOXKHTEIU
HaTypaJIbHbIX YHCEII.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3aJauyM, CBSI3AHHBIE C OTHOILUIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWMYMH, MPOLIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PeIIeHUs 3a4a4 ¢ YYETOM OTPaHUYEHMH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJuiredOpanvecKue BbIPaKeHUs

Hcnonb30BaTh anredpanyecKyrd TEPMUHOJIIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasia.

Haxoauth 3HayeHHs] OyKBEHHBIX BBIPQKEHHM NpU 3aJaHHBIX 3HAUYEHUSAX
EePEMEHHBIX.

BomonusaTe  mpeoOpa3oBaHHsA — LIEIOTO  BBIPAXEHHsT B~ MHOTOYJICH
NpUBEACHUEM MOJOOHBIX CIIAra€MbIX, PACKPBITHUEM CKOOOK.

BbIMONHAT YyMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOroudjeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOIIBIO
BbIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU  CllaraeMbix,
npuMeHeHus1 (GOPMYI COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi pEUICHUS] Pa3IUYHbIX 3a/1a4
U3 MaTEMaTUKH, CMEXHBIX PEMETOB, U3 PEAJIbLHOU MTPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypAJbHBIMU IOKAa3aTeIsIMUA IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemare JMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, IIPUMEHsSA IPaBUIIA
nepexoa OT UCXOJHOI0 YPaBHEHMS K paBHOCUIBHOMY emy. IIpoBepsarTs, siBisieTcs
JI YHCIIO KOPHEM YPaBHEHHS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map YHCEN, SBISIIOUIMXCS PEUHIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOrO ypaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, IOJIb3YACh TIpaUKOM, IMPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cuctembl 1ByX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpaguuecku.

CocTaBnsATh W pellaTh JHHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUI MO YCIOBUIO 3a]a4d, HWHTEPIPETUPOBaTh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ TIOJy4YE€HHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aAIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKE.

OtmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpJWHATaM,
CTpOoUTh rpaduku TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMONIbIO (YHKIMIA HW3BECTHbIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BPEMS, PACCTOSHHUE, II€HAa, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre (QyHKIMH 0 3HAYEHUIO €€ apryMEHTa.

[Tonumats rpaduueckuil cnocoO MpeACTaBiICHUS W aHaIU3a WHQpOpMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 KJjacce OOy4aromUMHCA TMOJYYUT CICAYIOIINC
peIMETHbIE PE3yJIbTaThI:

Yucaa v BBIYMCJICHUS

Hcnonb3oBaTh HayaJlbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300pakaTh JACHCTBUTEIbHbBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[TpumeHsaTh mOHATHE apU(PMETHUYECKOrO0 KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, MCIOJb3Yys NPU HEOOXOAMMOCTH KaJlbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEPXKALIUX KBaJAPATHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIINX W MaJbIX YHCEN C TTOMOIIBI0 ECATUYHBIX
npoOeii u creneneit yucna 10.

AJsire0OpanyecKue BbIPaKeHUsI

[IpuMeHATh TOHSATUE CTENEHM C LEIbIM [IOKAa3aTelieM, BBIIOJHATh
npeoOpa3zoBaHus BHIPAKEHHM, COEPKAIIUX CTEIIEHHU C IEJIBIM MTOKa3aTeIeM.

BBINOMHATH TOXKIAECTBEHHBIE MPEOOPA30BaHUS PAMOHAIBHBIX BbIPAXKCHUN
Ha OCHOBE IMTPaBUJI JEHCTBUI HAJ] MHOTOUYJIEHAMH U aJIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHMSI U HEPABEHCTBA

Pewiaty NMHENHBIE, KBAJIpPAaTHBIE YPABHEHUS M PAlMOHAJIbHBIE YpPaBHEHMUS,
CBOJISIIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM yYpaBHEHHM, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKux MmpeacTaBieHnil (yCTaHABIUBATh, UMEET
M YpaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexoauTh OT ciIOBECHON (POPMYIMPOBKH 3a/1a4u K €€ aireOpanyeckon

MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTar.

[IprMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JI CpPAaBHEHUSA, OIEHKH,

pelIaTh JUHEMHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpa@uyUecKyr0 WUIIOCTPALMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BaTh (PYHKITMOHAJLHBIE TIOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJINUECKHUE O0003HAYECHUS), ONpENesATh 3HaueHUuE (YHKIUU 1O 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PyHKIMH MO €€ rpaduky.

Crtpouth rpaduku dJIeMEHTApHBIX QYHKITUN BUA!

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTh CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 KJjacce 0Oy4aromuics TMOJYYUT CICAYIONINC
peAMETHBIE PE3YJIbTaThI:

Yucaa v BBIYMCJICHUS

CpaBHUBATh W YHOPSAOYMBATH PAlMOHAIBHBIE M HPPALMOHAIIBHBIE YHUCHA.

BrimonssaTh apudmMeTuueckue ASHCTBUSA C PAIMOHAIBHBIMU YHCIIAMH,
coyeTass YCTHbIE UM TIMCbMEHHBIE MNPHUEMBI, BBINOJHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMU.



Haxomute 3HaueHHWs CTENEHEM C LEeNbIMUA TMOKA3aTelsIMA W KOPHEH,
BBIYUCIISITH 3HAYEHUS YMCIIOBBIX BBIPAKCHUM.

OKpyrJisITh  IEUCTBUTENIbHBIC YKCJA, BBINOJHATh MNPUKUIKY pe3ysibTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nruHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPABHEHUS, CBOIAILIMECS K
HUM, IPOCTENIIINE JPOOHO-pAIlMOHATBLHBIEC YPABHEHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHCHUH C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIICTCS JTUHEHHBIM.

Pemath TekcToBBIE 3amaud  anreOpandeckuM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM yYpaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpadUyecKUX MpeJCTaBICHUI (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PEIICHUS, €CJIU UMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cuCTeMBl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paKkaTh PEIICHUE CHCTEMBI
HEPABCHCTB HA YHUCJIOBOM MPSIMOM, 3aMMUCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUN PAIAYHBIX 33/1a4.

DOyHKIUU

Pacno3naBath (yHKIIMM W3Yy4YeHHBIX BHJIOB. IloKa3bIBaTh CXeMaTHYCCKH

pAacIoIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+ b y=kix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBuCHMOCTH OT
3Ha4YCHUN KOI(PPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth M M300pakaTh CXEMATHUYECKH TpaUKu KBagpaTHUUHBIX (YHKLUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIUI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHYyIO (QYHKIHIO IO (OpMyIie, MPUBOIUTH TPUMEPDI
KBaJIpaTUYHBIX (YHKUIMNA U3 peaibHOM KU3HU, PUBUKHU, TEOMETPHH.

Yuc/ioBble MOCTEA0BATEIBHOCTH U NPOTPeccum

Pacnio3naBaTh apuQMETHUYECKYI0 U TE€OMETPUYECKYI0 TIPOrPECCHM MpHU
Pa3HBIX CMIOCO0aX 3a/1aHMUs.

BbIMONHATS  BBIYMCIEHHS € HCHOJB30BaHMEM (opMya N-ro  4jeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTPECCHii, CyMMbI TIEPBBIX N YJICHOB.

N300paxaTh YIE€HBl MOCJIEIOBAaTEIbBHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 3a7a9d U3 peaqbHON KU3HH (C MCIIOJIb30BAaHUEM KalbKYJISTOPA, ITUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undposbie
Ne n/m pasi Konrpoabnsie | Ilpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna v BerunciieHus. PanmmonanbHbIe o5 1 bubmnorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 AJIrEOpaHeckHe BhIpaxeHIL 21 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHHS H HEPABEHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmmoteka [IOK
4 Koopusate! i rpagui. Gymkum 24 1 https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
> HosToperne i 0000weHHe 0 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie | IIpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTsbI
pecypcsbl
bubmuorexa [JOK
1 Yucna u Beraucienus. KBaapaTrHple KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHs. 5 1 bubnmoreka [JOK
KBagparsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bu6nuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 1 bubmmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o .
8 YHKIHH. OCHOBHEIC MOHATHA S https://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
J Dynximu. ucrosie GynKiun o https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
10 Tostopenne i 06obmerme 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeuncieHus. JleicTBUTEIbHBIC 9 bubmuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
9 YpaBHEHUsI U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnmoreka [JOK
OJIHOM IIEPEMEHHOU https://m.edso0o.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmnoreka [JOK
YPaBHEHUN https://m.edso0o.ru/7f419d08
but6mmoreka [{OK
. 1 1
4 VYpaBHeHUs 1 HepaBeHCTBAa. HepaBeHcTBa 6 https://m.edso00.ru/7f419d08
bu6nuorexa [JOK
) 16 1
> YHKIHH https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
1
6 YucoBblie MoCie10BaTEILHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nuorexa [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
MYHUUMIMAJIbHOE MoanucaHo udpPOBOI NOAMMUCHIO:
KA3EHHOE MYHVLMNATIbHOE KA3EHHOE
OBLUEOBPA3OBATE/IbHOE ~ OPLIEOBPASOBATENbHOE

YYPEXKOEHUE "MYKCYTCKAA
OCHOBHAA
OBLLEOBPA3OBATE/TIbHAA
LUKONA"

YYPEMOEHUE "MYKCYTCKAA
OCHOBHAA
OBLLEOBPA3OBATE/IbHAA
LUKOJTA"
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