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MNOACHUTEJIbHASA 3AIINCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro oO0pa3oBaHUs: OHa
OGCCHC‘II/IBaeT HU3Y4YCHHUC OPpYyrux JAUCHUIIIMH, KAaK CCTCCTBCHHO-HAy4YHOI'0, TaK W T'yMAaHUTApPHOI'O
[UKJIOB, €€ OCBOCHHE HEOOXOOMMO IS HPOJODKEHHST OOpa3oBaHUS M B IOBCEIHEBHOW >KHM3HU.
Pa3zBuTHne y 00yJarommxcsi HAyYHbIX MPEACTABICHUN O MPOUCXOXKICHUU U CYITHOCTH alreOpandecKux
abcTpakuuii, crmocode OTpaKEHHS MaTeMaTHYeCKOW HAayKOW SBICHHMHA M MPOIECCOB B MPUPOIE U
oOIIeCTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'O MHPOBO33PCHHA W KAa4YCCTB MBIIIJICHUA, H€06XOI[I/IMI>IX U1 agarnTangui B
COBpPEMEHHOM IH(poBOM 00mIecTBe. M3ydeHne anreOpsl oOecreunBacT pa3BUTHE YMEHHUS HAOIIOIaTh,
CpaBHHBATD, HaXO0JUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIIJICHU A, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS M BBIBOJBL, (POPMYJIUPOBATH YTBEPKIACHUSI.
OcBoeHne Kkypca aiareOpsl OOecreyrBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS] OOy4YalOIIUXCS: OHHU
UCHOJIb3YIOT JIeAYKTHBHBIE UM WHIYKTUBHBIE pAcCyXIEHMs, OOO0OILIeHne U KOHKPETHU3AIHIO,
abctparupoBanue W a”amoruro. OOyueHue anreOpe mMpeanosiaraeT 3HAUYUTETBHBIM  O00BEM
CaMOCTOSITEIIbHON JICITETPHOCTH O0YJarOIIUXCsl, TIO9TOMY CaMOCTOSITEIbHOE pPEeIIeHUE 3a1au SBISIETCS
peanzanuen esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B crpykType mporpamMmbl yueOHOTO Kypca «AnreOpa» is OCHOBHOTO OOIIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KAaTEIbHO-METOMNYEeCKne JMHUM: «Yucna W BBIYHCICHUS,
«AnrebpanuecKkue BBIpAKCHU», «YpaBHEHHs W HepaBeHCTBay», «DyHkmum». Kaxmas u3 3THX
COJIEPKATEIBHO-METOUYECKUX JIMHUNA pa3BUBACTCA Ha MPOTSHDKEHUM TPEX JIET H3YYEHHs Kypcea,
B3aMMOJICHCTBYSI C JPYyrUMU €ro JWHUAMH. B Xoae wu3ydeHus y4eOHOTO Kypca OOYyJaromImmcs
MPUXOAUTCA JIOTUYCCKU PACCYXKIAATh, UCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ S3BIK. B ¢BsA3M ¢ 3 TUM
B MPOrpaMMy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBHI JIOTUKH, MTPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pa3[eliax MaTeMaTHYecKOro o0pa3oBaHMs M CIOCOOCTBYIOIIME OBJIAJACHUIO
00YyJarOIIMMHUCA OCHOB YHMBEPCAJIBHOTO MaTeMaTH4ecKoro si3bika. CoaepiKaTeNbHOW U CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanve JTHMHUM «YHClIa M BBIYMCIEHUS» CIIY>)KUT OCHOBOW ISl JAIBHEHIIEr0 W3y4EHHs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Y OOYYaIOIIMXCSI JIOTMYECKOrO MBbIIUIEHUS, (OPMUPOBAHUIO
YMEHHS TOJb30BaThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TOBCEAHEBHOMU KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
CBS3aHO C pAalMOHAIbHBIMU M HUPPALUOHAIBHBIMU YHCIaMH, (HOPMHUPOBAHUEM MPEICTABICHUN O
NEMCTBUTENFHOM 4HCIie. 3aBeplICHHE OCBOCHHS YHMCIOBOW JIMHUM OTHECEHO K CpeaHeMy oOlemMy
00pazoBaHUIO.

Cogep:xaHue ABYX aireOpanveckux JMHUN — «AlreOpandeckue BhIpKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CMOcoOCTBYeT (OPMHUPOBAHUIO Yy OOy4arommMxcs MaTeMaTHYecKoro —amnrmapara,
HEO0OXO0IMMOTO JIsl pellIeHUs 3a/1a4 MaTEeMaTHKHU, CMEXKHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro o0miero o0Opa3oBaHus Y4eOHBI MaTepual TPYHNIUPYETCS BOKPYT
palMoOHaJbHBIX BBIpaXEHHH. Ajredpa IEeMOHCTPUPYET 3HAYCHHE MATEMaTUKU KakK s3bIKa s
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENEH, OMMCaHMs MPOIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaum
oOyueHusi anrebpe BXOAAT TaKXKe JalbHEHIIee pa3BUTHUE aAJITOPUTMUYECKOTO  MBIIIICHHUS,
HEO0OXOIMMOTO, B YAaCTHOCTH, JUIsI OCBOCHHMS Kypca HH(POPMATHKH, M OBJIQJICHHE HaBBIKAMU
JNEeNyKTUBHBIX paccyxkiaeHuii. IIpeoOpa3oBaHre CUMBOJBHBIX (HOPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpakeHHs1, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Cogepxannie (pyHKIIMOHATBHO-TPAPUUECKON JIMHUU HAIeNIEHO Ha MOJIy4eHHEe OOydJarolIuMUcs
3HAHMA O (YHKUIUAX KaK BaKHEHIIeW MareMaTH4ecKOW MOJEeNH [Uisi OMUCAaHUS M HCCIETOBaHHS
pa3zHooOpa3HBIX MPOIIECCOB U SIBIEHUH B Mpupoje u olmiecTBe. M3yueHne marepuana crocoOCTBYeET
Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh Pa3NUYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIad B (POpMUPOBAHUE
MPEJICTaBICHUIA O POJIM MATEMATHKHU B Pa3BUTHU LIUBUIU3ALUU U KYIbTYPBHI.

CornacHo ydeOHOMY TuUlaHy B 7-9 Kiaccax m3ydaercss y4eOHbBIH Kypc «AnreOpa», KOTOPBIH
BKJIIOUAET CIEAYIOIINEe OCHOBHBIE pa3fenbl cojaepikaHus: «Uucina ¥ BBIUUCICHHS», «ANredpandeckue
BBIPOKEHUS», «YPAaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.



Ha u3yuyenue yuebHoro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Heqento), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeJlenio).

COIJEP KAHUE OBYUYEHUA
7 KJIIACC

Yucsia 1 BBIYUCTEHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TIEPEX0] OT OJHON (OPMBI 3alUCH ApPOOel K APYrou.
[lonsiTHe palLMOHANBHOIO 4HCA, 3alUCh, CPABHEHUE, YIOPSIJA0YMBAHME PALMOHAIBHBIX YHCEI.
ApupmeTrnueckre ACHCTBHUS C PallMOHATIBHBIMHU YMCIIaMu. PemreHue 3aaa4 U3 peaybHOM NMPAKTHKU Ha
4acTH, Ha APOOH.

CreneHp ¢ HaTypaJIbHBIM TIOKa3aTelIeM: OMpeeNieHHe, MPeoOpa3oBaHNe BBHIPAKCHUN HAa OCHOBE
onpejeNieHus, 3anuch 00bIKX yucen. [IpouenTsl, 3anuch NpoLUeHTOB B BUJE ApoOU U ApoOu B BUJE
MPOLIEHTOB. TpH OCHOBHBIE 33714 Ha MPOLIEHTHI, PEIICHNE 3a]1a4 U3 peaIbHOM MPAKTUKH.

[IpumeHeHne NpU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemenHblEe, YHCIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEMEHHOW. JloMmycTUMbIE 3HAYECHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEIUYHMHAMU B BHje (HOPMYNbl. Beraucienus mo
¢dopmynam. I[IpeoOpa3oBanne OyKBEHHBIX BbIpaKE€HUI, TOXJAECTBEHHO DPAaBHbIE BBIPAXKEHHS, MpaBuia
npeoOpa3oBaHUsl CyMM M TNPOM3BEICHHM, MpaBuia PacKpPhITUS CKOOOK M TNPUBENCHHS MOJOOHBIX
ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKA3aTEIEM.

Opnounensl u MHorouieHsl. CreneHb MHorowieHa. CroXeHHe, BbIYUTAHUE, YMHOXKEHUE
MHOTO4JIeHOB. DOpPMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBAaApaT CyMMBbI M KBajapar pasHoctu. Popmyna
pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUS, IMpaBWia MPeoOpa3oBaHUsS YpaBHEHUS, PABHOCUIBHOCTH
YpaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, PEIICHUE
JIMHENHBIX ypaBHEHUU. COCTaBJICHHE YpaBHEHUU MO YCJIOBUIO 3aJaud. PellieHHe TEKCTOBBIX 3a7ad C
IIOMOIIIBIO YPABHEHHUIA.

JluneiliHoe ypaBHEHHE C JBYMS TIepeMEHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUU C BYMS MepeMEeHHbIMU. Perienne cucteM ypaBHEHMM criocoOoM mojicTaHoBKU. [Ipumepst
peuIeHus: TEKCTOBBIX 3aa4 € IOMOIIbK0 CUCTEM YPaBHEHUH.

D yHKUUHA

Koopaunara Toukn Ha npsamoil. UuciaoBele NMpoMexyTKH. PaccTosiHne MexIy ABYyMsl TOYKaMu
KOOPAWUHATHOM MPAMOH.

[IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. AOcmucca u opauHaTa TOYKHM Ha
KOOpauHATHOU TuiockocTh. [Ipumeps! rpadukos, 3a1aHHbIX hopMynamu. UTeHne rpa@ukoB peaabHbIX
3apucumocteil. [lonsatue dynkumu. I'padux ¢ynkumuu. CpoiictBa (ynkuuii. Jlunelinas dynkuus, eé
rpaduk. I'paduk ¢pyukium Y = |X|. ['paduueckoe pelieHne TMHEHHBIX YPAaBHEHHI M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yucsa v BBIYUCTICHUSA

KBanpathslit kopeHb U3 uncina. [lonstue 06 uppaoHansHOM yncie. JlecaTHuHble TpUOIMKEHUS]
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUECKMX KBAaJpaTHBIX KOPHEH M MX NpPUMEHEHue K
peoOpa30BaHUIO YHCIOBBIX BBIPDAKEHUH U BBIYMCICHUSAM. J{eficTBUTENbHBIEC YHCIIA.

Crenens ¢ 1enbpIM MoKazaresneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

AJaredpanyecKkue BbIPaKeHHs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOTO TPEXWIEHA HA MHOKUTEIIN.



Anrebpandeckast apoOb. OCHOBHOE CBOMCTBO anredOpamveckoil npoou. CrokeHue, BBIYUTAHHE,
YMHOXKEHUE, NeJIeHHe anreOpandeckux apooeil. PanoHansHbie BRIpaKEHHS U UX PE0Opa3oBaHHE.

YpaBHeHusI 1 HEPaBEHCTBA

KBangpatHoe ypaBHeHme, GopMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHUH, CBOJMIIMXCS K JIMHEHHBIM M KBajgpatHbM. IIpocteilmine apoOHO-panoHanbHbIE
YpaBHEHHUS.

I'paduueckast wHTEpHIperanusi ypaBHEHUH C JByMsI NEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPAaBHEHUN C JIByMs IlepeMEHHbIMH. [IpuMepsl pelIeHHs CHCTEM HEIMHEMHBIX YPABHEHUM C JBYMs
[IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 33124 aNreOpandecKuM CIIoCOO0M.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OnHOM nepemMeHHOW. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeliHbIe HepaBeHCTBa ¢ OJHOU nepeMeHHOW. CrucTeMbl JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢pyukiuu. OOGIaCTh ONpeeTeHUs U MHOKECTBO 3HaueHUH PyHKIuu. CrocoOb! 3a1aHus
(GyHKIMH.

I'paduk pynkumu. Yrenue cpoiictB pynkuuu no e€ rpaduky. I[Ipumeps! rpadukoB QyHKIUH,
OTpaXKarollKX peabHbIE MPOIIECCHI.

OYHKINH, ONUCHIBAIOIINE TPSIMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX IPa(QUKH.
Oyuxuan Y = X2, ¥y = X, y = VX, y=|x|. [paduueckoe pelrenie ypaBHEH I i CHCTEM YpaBHEHHIL.

9 KITIACC

Yucaa v BbIYMCICHUS

PanmonanpHble yncia, WppalMOHAIbHbIE YHCIIa, KOHEUYHbIE U OECKOHEUHbIE JECATUYHBIE TPOOH.
MHO0K€ecTBO NEeHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE YMCiIa KaK OECKOHEUHbIE NECATUYHBIE APOOH.
B3anMHO O/HO3HAYHOE COOTBETCTBHE MEKIY MHOMXECTBOM JACHCTBUTENBHBIX YHCET M KOOPAMHATHOU
MPSMOI.

CpaBHEHME TEUCTBUTENBHBIX YUCEN, apU(PMETHUECKUE ACHCTBUS C ICHCTBUTEIPHBIMUA YHCIaAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HaAUYEHUE BEIUYMHBI, TOYHOCTH MpuOmmkenus. Okpyriaenue uncen. [lpukuaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Perienue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHM, CBOIAIIMXCA K KBaJpaTHbIM. bHKBagpaTHoe
ypaBHeHue. I[IpuMepbl penieHusi ypaBHEHUMM TpEeTbe M YETBEPTOM CTENEHEH pas3ioKeHUEM Ha
MHOUTEIIH.

Pemenune npoGHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad anreOpandeckum
METOJIOM.

VYpaBHeHHe ¢ IByMs NIEPEMEHHBIMH U ero rpaduk. Pemenue cuctem IByX JTUHEHHBIX ypaBHEHUI
C IByMs NepeMeHHbIMU. PellieHne cucteMm JByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a Jpyroe —
BTOpOH cTeneHu. ['padudeckas UHTEpHpETaIis CUCTEMbI YPaBHEHUI C JBYMS ITE€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3aj1a4 alNreOpanvdeckium crocoooMm.

UucnoBblie HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB € OJTHOM NIEPEMEHHON. PellleHre CUCTEM JIMHENHBIX HEPABEHCTB
¢ oaHo# mepemeHHol. KBagpaTHble HepaBeHcTBa. ['paduyeckas HHTEpIpeTalus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

DyHKUUH

Kpamparnunas ¢ynkuus, e€ rpadguk u coiictBa. [lapabona, KoopAMHATHI BEPIIMHBI TapadoJIb,
OCh CHUMMETPHH Mapaldoibl.

I'paduku pynkmmii: y = kx, y =kx +b, y =k/x,y = X3, y= VX, Y = |X| u ux cBoiicTBa.

YucaoBbie NOCIEA0BATEIHLHOCTH U NPOrPecCHH

[lonsiTHE YMCIOBOM TNOCIENOBATENBHOCTH. 3aJaHUE IOCJIENOBATEIbHOCTH PEKYPPEHTHOMN
dopmynoit 1 popmysoit N-ro useHa.



Apudpmernueckas u reomerpuueckas nporpeccur. Qopmynsl N-ro wieHa apuMETHUYECKOW H
F€OMETPUYECKOU NTPOrpECCUi, CYMMBI IIEPBBIX N WICHOB.

N300paxkeHue UWICHOB apU(PMETUYECKON M TEOMETPHUYECKON Mporpeccuii TOYKaMH Ha
KOOPJIMHATHOMU IUIOCKOCTU. JINHEWHBIN U SKCTIOHEHLUAIbHBIN POCT. CII0KHBIE TPOLIEHTHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJbTAThl  OCBOCHHS  INPOrpaMMBl  ydeOHOro  Kypca  «Anrebpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HWHTEpEca K MPOILIOMY W HACTOSIIEMY POCCHUCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JIOCTHMKEHHMSIM POCCHUMCKHX MATEMAaTUKOB M POCCHICKOW MAaTEMATHYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:xkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpaXKJaHWHA W peaju3alld €ro TIpas.,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHHM,
MpoLEeayp TpaKAaHCKOro oOmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXAECHHIO
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHWW HAayKH, OCO3HAaHHEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTWBHOE YyYacTHE€ B PEHICHHH MPAKTUYECKUX 3a7ad MaTeMaTHYEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMaTHYECKOTO0 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU
JUIS YCHEIIHOW MpodeccHOHAIbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIl, 0COZHAHHBIM
BBIOOPOM U MIOCTPOEHHUEM MHIMBUIYaIbHOU TPAEKTOPUU O0Opa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHNU, pacCy ACHUN, YMEHHUIO BUJIETh MaTEMATHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlMeH B AeATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeNIOBEKa, MPUPOJII U OOLIecTBa, MOHUMAaHUEM MAaTeMaTH4YeCKOW HayKH
Kak cdeppl YEIOBEUYECKOM JEATENbHOCTH, JTAloB €€ pPa3BUTHS M 3HAYUMOCTH Ui DPa3BUTHUS
LMBWIM3ALMY, OBJIAJICHUEM S3bIKOM MAaTEMaTUKU M MaTeMaTHYEeCKOM KyIbTypOoH Kak CpeICTBOM
MMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMHU HABBIKAMU UCCIIE0OBATEIBCKOM IEATEIbHOCTH;

6) ¢u3nyeckoe BocnUTAHHME, (POPMHUPOBAHHE KYJIbTYPbl 30POBbSi MU 3MOLMOHAJIHLHOIO
0J1aronosIy4us:

FOTOBHOCTBIO IMPUMEHSATh MAaTeMaTHYE€CKUE 3HAHWA B HHTEpPEcax CBOEro 3J0pPOBbs, BEACHUS
3I0pOBOT0 00pa3a KW3HU (3A0pPOBOE NHTaHUE, COATAHCUPOBAHHBIA pPEXUM 3aHATHUI U OTIbIXa,
perynspHas ¢pu3nueckas akTUBHOCTH), c(POPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0TM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAaIle Ha NpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU JUIs pelieHus 3anad B 00NacTu
COXPaHHOCTH OKPYKAIOIIEH cpefbl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOKHBIX MOCJIEACTBUI
JUIS OKpYIKaIoIIel cpepl, 0CO3HAHMEM TJI00aIbHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U myTel ux
peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMAJIbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBUSIX HEONPEAECIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO NESATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Yy IPYTUX JIOJIEH,
MprOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETCHIIUHU U3 OIbITa JPYTUX;



HEOO0X0MMOCTBI0O B (POpMUpOBAaHMM HOBBIX 3HAaHUH, B TOM uwucie (GOPMYIUPOBATH HJIEH,

MOHATHS, TUIIOTE3bI 00 00BEKTaX U ABJICHUAX, B TOM YHCIIEC PaHEe HEM3BECTHBIX, 0CO3HABATD JIE(PHUIINTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYyallMIO, BOCIIPUHUMATL CTPECCOBYIO CUTYallUIO KakK

BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTHPOBAThH IPUHUMAEMbIE PEIICHUs U JeHCTBUs, (POPMYIUPOBAThH
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue a1ecTBUS:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKK MATEMATUYECKUX OOBEKTOB, IMOHSITHMA,
OTHOIICHWIA MEXIy TMOHATUSAMH, (QOPMYIHPOBATH ONPEICIICHUS TMOHITHHA, YCTaHABJIUBATH
CYIIICCTBCHHBI TPU3HAK KJIACCU(PUKAIIUN, OCHOBAaHUS JIJIsi OOOOIICHUS W CPABHECHHSI, KPHUTECPUHU
MIPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh,  (OPMYIHUpPOBaTh W  TPe0OpPa3OBBIBATh CYKJICHUS:  YTBEPIUTCIBHBIE U
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC M OOIIUE, YCIOBHBIC,

BBISIBIISITh MaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYUs B (PaKTax, JMAHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHHUSAX, IpeaiaraTb KPUTEPHH JIJIS BBISBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

JeNlaTh  BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUeHUH 110 aHAJIOTHH;

pa3bupath JOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHHH (ITPSIMBIC U OT IPOTHBHOTO), TIPOBOIUTH
CaMOCTOSITCJIBHO ~ HECJIOKHBIE  JIOKA3aTeNbCTBA  MaTEeMaTHYSCKWX  (PaKTOB, BBICTPAUBATh
apryMeHTallui0, TMPUBOJUTH NpPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCOO perieHus: y4eOHOW 3amadu (CpaBHUBATh HECKOJBKO BapHUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASIINMA ¢ YYETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

WCIOJIb30BAaTh BOIPOCH Kak MCCIEI0BATEIbCKUN HHCTPYMEHT TMO3HaHUS, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTHBOpEUHE, MPoOIeMy, CAaMOCTOSITEIbHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTH MO CaMOCTOSITEIbHO COCTABIEHHOMY IUIAHY HECIIOKHBIH SKCIHEPUMEHT, HeOOJbIIoe
UCCJIEJOBAaHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OO0BEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITENIBHO  (pOPMYIHPOBaTh OOOOIIEHUS] U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAHUs, OIICHMBATh JOCTOBEPHOCTH MOJYYEHHBIX pPE3y/lIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEINOJIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmanmeii:

BBISIBIISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JJIsi PELICHHS
3a/1a4u;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIHMIO PA3THMUYHBIX
BUJIOB ¥ JOPM TMpeICTaBICHUS;

BBIOMpaTh GopMy MpeacTaBiIeHUs WHGOPMALUK U WILTIOCTPUPOBATH pElIaeMble 3a/1a4ll CXeMaMHu,
JararpaMmamu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTH HMHPOpPMAIMM TO KPUTEPHUSAM, TPEUIOKEHHBIM yUUTENEeM WU
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHuKaTHBHBIE YHUBEpPCcAJIbHbIE yueOHbIe eliCTBUS:

BOCIIPUHUMATh B (DOPMYIHUPOBATh CYXJACHHUS B COOTBETCTBUU C YCIOBHSIMH U LETSMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPQKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JIABATh
MOSICHEHHMSI 110 XO1y PEIICHHsI 3a/1a9l, KOMMEHTUPOBAThH TOJYICHHBIN PE3yabTaT;

B XOJIe OOCYXJICHHUS 3aJIaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI, MPOOIEeMbl, peraeMoi
3aJla4d, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA IMOWCK PEIICHHUS, COTIOCTABJISATH CBOHM CYXKJICHHS C
CYXJCHUSMH JIPYrUX YYaCTHUKOB Juajiora, OOHApy)KWBaTh pa3IU4Me U CXOJICTBO TO3UIUH, B
KOPPEKTHOH (opme (HhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIATh  PE3yabTaTbl pEIICHUs 3ajaud, OKCIEPUMEHTa, HCCIEIOBaHUS, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHUS C YUETOM 3a/ay MpPE3EHTALUU U 0COOEHHOCTEN
ayJMTOPHUH;

MMOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAMBUAYAJILHON paOOTHI MIPH PEIICHUN
y9eOHBIX MAaTEMATUYCCKUX 3a]1a4;

MPUHUMATh IeJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATH OPTaHM3AIMIO COBMECTHOW PabOTHI,
pacrmpenensTb BUIbI padoT, JOrOBApUBATHCA, 0OCYKIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKUX JTIOJICH;

y4acTBOBAThH B TPYMIOBBIX (hopMax paboThl (00CykaeHHs, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMBI U
JPyTHeE), BBITOJHITH CBOIO YacTh PAOOTHI M KOOPIMHUPOBATH CBOM JCHCTBHS C JPYTUMHU WiICHAMHU
KOMaHJIbl, OIICHMBATh Ka4eCTBO CBOCTO BKJIaga B OONMH TPOAYKT IO KPUTCPHSM,
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanms:

CaMOCTOSITEIPHO COCTABJISITH TIJIaH, AITOPUTM PEIICHH 3a/1au (MJIM €T0 4acTh), BRIOUPATh CIIOCO0
pelieHns ¢ y4éToM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBAaTh U
KOPPEKTUPOBATh BapUaHThI PelICHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIQJETh CIOCOOAMU  CaMOINpPOBEpPKHU, CAMOKOHTPOJI TMpollecca M pe3ylbTaTa peuieHus
MaTeMaTUYeCKOH 3a1auH;

MpeBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NP PEHICHUU 33]]a4ld, BHOCUTb KOPPEKTUBbI
B JICSITEJIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAl/ICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTU MOCTABICHHOM IIeJIM U YCIOBUSAM, OOBACHATH
MPUYMHBI  JOCTH)KEHHUS WM HEJOCTHIKEHHs IIeJI, HaxOJUTh OIIMOKYy, JaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 KJacce OOyYarOIIMNCA TOMYYUT CIEIYIOIIME MpeIMEeTHbIC
pE3yIbTaThI:

Yucia ¥ BBIYUCTICHUSA

BoimonHsATh, coueTas yYCTHbIE W MUCBMEHHBbIE NPHEMBI, apudMeTHyecKue AeUCTBUA C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4eHHs YUCIOBBIX BHIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAYCHU APOOHBIX BBHIPAKEHUI, COAEPIKAIUX OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTe OT oaHON (GOpMBI 3amucu Yucend K JIpyroi (mpeoOpazoBbIBaTh JECATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATh U yIIOPSAAOYMUBATH PALIMOHATIBHBIE YUCIA.

Oxpyryare unca.

BbINOMHAT MPUKHUIKY W OLEHKY PE3yJbTaTa BBIYUCICHUW, OLEHKY 3HAYEHUW YUCIOBBIX
BbIpaXK€HUI. BBINOMHATH IEHCTBUSI CO CTENEHSIMU C HATYypaJIbHBIMU MOKA3ATEISMH.

[IpuMeHsTh NpU3HAKU JETUMOCTH, PA3JI0KEHHE HAa MHOKUTEIN HATYPAIbHBIX YUCEI.



PemaTth mNpakTUKO-OPUEHTUPOBAHHBIE 3aJa4yd, CBS3aHHbIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJINYUH, IIPOLIEHTAMU, UHTEPIPETUPOBATh PE3YNIbTATHI PELICHUS 3a7a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckme BbIpaKeHHs

Hcnonp3oBarh anreOpandyeckyro TEPMHHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4EOHOI0 MaTepuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHUH NPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinosHATe npeoOpazoBaHus 1IEJIOTO0 BBIPAXKEHHS B MHOTOYJIEH IMPHUBEACHHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOKE€HHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTIOYIEH,
IPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3jaoKeHUE MHOTOWIEHOB HA MHOXKHUTENHN C TIOMOIIIBbIO BBIHECEHUS 32 CKOOKHU
0011ero MHOXHUTEJIS, TPYIITUPOBKY ClIaraeéMbIX, IPUMEHEHHs] POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensaTh peoOpa3oBaHNs MHOTOWICHOB JUISl PELICHUS Pa3IMUHBIX 33]1a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEMETOB, U3 peaTbHON MPAKTUKH.

Hcnonb3oBaTh CBOICTBa cTeneHeil ¢ HaTypaJbHBIMM IOKa3aTeIsIMH Ul MpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHUsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBwiIa IMepexoja OT
HCXOJHOTO YpaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, ABJIIETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[IpumensTh rpadguueckre MeTo bl IPH PEHICHUN JTUHEWHBIX YPaBHEHUH U UX CUCTEM.

[TopOupats mpuMepsl Map YHcen, SBISIOIUXCA PElIeHHEeM JIMHEHHOTO ypaBHEHHUS C JBYMS
MepEeMEHHbBIMHU.

CtpouTh B KOOPJIWHATHOW TUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cucteMpl JBYyX JIMHEWHBIX YPABHEHUW C JBYMs NEPEMEHHBIMH, B TOM YHCIIE
rpaduIecKy.

CocTaBnaTh M pemarh JUHEWMHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO
YCIOBUIO 3a/layd, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IOJIYYCHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOUINE 3a/laHHBIM KOOPMHATAM,
Jy4H, OTPE3KU, HHTEPBaJIbl, 3AMIUCHIBATH YUCIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKe.

OTMmeudaTh B KOOPJIAMHATHOM MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpAMHATAM, CTPOUTH I'paduKu
TuHEeWHBIX GyHKIUH. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ NIOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHLHOCTh, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHue (GyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crnocod® mpencTaBieHHs W aHanM3a WHGOpPMAIUMHU, U3BIEKATh H
HMHTEPIPETUPOBATH HHPOPMAIINIO U3 TPahUKOB peatbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJacce o0OydaromUiCS TOMYYUT CIEIYIOIIME MpeIMETHbIC
pe3ynbTaThI:

Yucsa ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE NPEIACTABJICHHS O MHOMKECTBE JCHCTBUTENBHBIX 4YHMCEN IS
CpaBHEHMs, OKPYIJICHMs M BBIYMCICHUH, H300paXkaTb JAEHCTBUTEIbHbIE YHMCIIA TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMeHsTh MOHATHE apUPMETUUYECKOTO KBAJIPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCTOJb3ysl TMpPH HEOOXOAUMOCTH KaJbKYJISTOP, BBINOJHATh MPeoOpa3soBaHUs BBIPAKECHUH,
COJIeprKalluX KBaJpaTHbIE KOPHHU, HUCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb3oBaTh 3amuck OOJBIIMX M MAJIBIX YUCEN C TOMOLIbIO JECATHYHBIX Jpobed u
crenenel uncina 10.

AuredpanyecKue BbIPaKeHHs



[IpuMeHsATH TOHATHE CTENEHU C LENBIM I[I0Ka3aTeJeM, BBIOJHATh MpPeoOpa3oBaHUs
BBIPAKEHUH, COAEpKAILUX CTENIEHU C LIEIbIM IOKA3aTEIIEM.

BbINOJIHATE  TOXKIECTBEHHBIE IPEOOPa30BaHMsI PALMOHAIBHBIX BBIPAKEHUII Ha OCHOBE
MPaBUJI ICHCTBUI HAJl MHOTOWICHAMU H alreOpanyecKuMH JpoOsIMu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTe peoOpa3oBaHUs BBIPAKEHUH /IS PEUICHUS PAa3IMYHBIX 33/1a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 peaIbHON IPAKTUKHU.

YpaBHeHusi U HepaBeHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS M PAaLlMOHAIbHBIE ypaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTs MpOCTEHIINE UCCIENOBAHKUS YPABHEHHM M CHUCTEM YPAaBHEHMI, B TOM YHCIE C
MIPUMEHEHHEM IpapUuecKux IpeCcTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe).

[lepexonuTe OT ciOBECHOW (QOPMYIMPOBKM 3a7auu K €€ anreOpanyeckoil Mojenu c
MTOMOIIBIO COCTABJICHUS YPAaBHEHUSI WM CUCTEMBbl YPAaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1auy MOJIyYE€HHBIH Pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, peIlaTh JIMHEHHbIE
HEpaBeHCTBAa C OJHOM TMepeMeHHOW U MX CHCTEMbI, JlaBaTh TpadUUecKyl0 HILIIOCTPAINIO
MHO>KECTBA PEllIEHN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

LORIIN1700

[Tonumarp ¥ UCHOIB30BaTh (QYHKIMOHAIBHBIE MOHATHS U A3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003Ha4YeHUsI), ONpeAENATh 3HaUeHHe (PYHKIUU MO 3HAUYEHHUIO apryMEHTa, ONpEeNsiTh CBOMCTBA
¢dbyakmn o e€ rpaduxy.

CtpouTth rpaduKy 2JIeMEHTAPHBIX (PYHKITUN BHU/IA:

y=kix,y=x% y=x%y=|x,y =+ onuceBare CBOICTBA YHCIOBOH (QYHKIMHU IO €&
rpaduky.

K xonimy oOydyeHuss B 9 KkJjacce oOydalOmMICS TOJYyYUT CIEAYIONIME TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCTCHUSA

CpaBHMBATh U yIOPAAOYNUBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Boinmonusate apudmeTnueckue IEHCTBUS C pallMOHAJIbHBIMU YHCIAMH, COYeTas YCTHbIE U
MACbMEHHBIE PUEMBI, BBIIIOJIHATH BEIYMCIICHHS C UPPALIMOHAIBHBIMUA YUCIIAMM.

Haxonute 3HaueHMs CTENEHEW C LEJbIMU I0KAa3aTeJsIMM M KOpPHEH, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUU.

OKpyrisiTe JEUCTBUTENBHBIE YMCIA, BBIIOJHATh HNPUKUIKY PE3YJbTaTa BBIYUCICHUH, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHNs 1 HEPaBEHCTBA

Pemrate nuHelHbIE M KBaJpaTHbIE YpaBHEHUS, YPAaBHEHMS, CBOJSIIMECS K HUM, IpOCTEWIIne
IpOOHO-PALIMOHAIBHBIE YPAaBHEHHUS.

Pemate cucrembl ABYyX JHMHEHHBIX YpPAaBHEHUH C JBYMs II€PEMEHHBIMH M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemath TekcTOBBIE 33a1aUn aNreOpanyecKuM COCOOOM C MOMOIIBIO COCTABIICHUS YPABHEHUS UITU
CUCTEMBI IByX YPABHEHUH C IByMs I€PEMEHHBIMHU.

IIpoBoauTh MpOCTEHIIME MCCIENOBAaHUS YpPaBHEHUH M CHCTEM YpaBHEHHH, B TOM YHUCIE C
MpUMEHeHHEeM TpaduyecKuX NpeaCcTaBleHUN (yCTaHaBIMBaTh, WUMEET JIM YpaBHEHHE WM CHUCTeMa
yYpaBHEHUH pELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

Pemath nuHeliHble HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pellleHrne HEPaBeHCTB Ha
YHCIIOBOM NMPSAMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUYAIOUINE KBAJPATHOE
HEPaBEHCTBO, N300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSIMOM, 3aMChIBATh pELICHHUE
C TIOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPU PELICHUU PA3THYHBIX 3a/1a4.



DyHKUUHA

Pacnio3naBare (yHKIMHM H3y4eHHBIX BHJOB. [loKa3bBaTh CXEMAaTHYECKH pACIOJIOKEHUE Ha
KOOPJIUHATHOM TUIOCKOCTH T'papukoB QPyHKIUH BUAA:
y=kx,y=kx+b, y=kix,y=ax2+bx +c,y=x%y=1%,Y = |X|, B 3aBucHUMOCTH OT 3HaYECHHUil
KO3 PHIIMEHTOB, OMUCHIBATh CBOMCTBA ()YHKLIUHA.

Ctpouth 1 M300paxaTh CXeMaTHYECKH rpaduKu KBaJpaTHUHBIX (YHKIWH, OMUCHIBATH CBOHCTBA
KBaJ[PaTUYHBIX QYHKIUH 1O UX rpadukam.

Pacnio3naBare kBagpaTuuHylo (GYyHKOUIO 1O (opmyrne, MPUBOAUTH HPUMEPHI KBaJPATUYHBIX
(GyHKIUH U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

YucioBble NOCI€A0BATEILHOCTH U NPOrPeccuu

PacniozHaBath apu@MeTHUECKyl0 M TE€OMETPUYECKYI0 IPOTPECCHM IPH pa3HbIX CHOco0ax
3aJlaHusl.

BbInoNHATE  BBIYUMCICHHUSI C HCIOJIb30BaHMEM (opMyl N-To wieHa apudmMernyeckol u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YKCIOBBIMU IOCJIENIOBATENIbHOCTSAMHU, B TOM YHUCIE 3a/add W3
peasibHOM JKHU3HM (C UCTOIb30BAaHUEM KaJIbKYISITOPA, IM(PPOBBIX TEXHOJIOTHUIA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE Obue
BOCIIUTATEIbHBIC 3a1auH
KosmmyecTBO YacoB (upposnie) ypOKa Ha MpPEAMETHOM
HaunmeHnoBanue pa3aeijioB 1 06pa30BaTeﬂLHLle
Ne TEM IPOrpaMmMbl pecypcbl YpOBHE
(hopmupoBanue
BCero K/p n/p HPEICTABIICHHI 0
MaTEMAaTHKE KakK 0
Yuca v BEIYUCIIEHUS. bubnuoreka [TOK MeTOIE TO3HAHMS
1 PanmonanpHbIE YKCA. 25 2 https://m.edsoo.ru/7f415b9 JIHCTBUTEIHHOCTH,
0 MTO3BOJISTFOIIIEM
Aunrebpamyeckuie BEIpaKeHUsI. bubmmorexa [IOK OIUCHIBATh W  M3y4aTh
2 27 5 https://m.eds00.ru/7f415b9 | peansubie mporecchl u
0 SABICHUS:OCO3HAHNE POJIH
VpaBHEHHS ¥ HEPABCHCTBA. bubmmotexa LTOK MATEMaTHKH B pasBUTHH
3 20 1 https://m.edso0.ru/7f415b9 | Poccuu 1 mupa;
0 BO3MOYKHOCTD
KoopnuHats! u rpaduxu. Bubnmoteka LIOK TPUBECTH  TPUMEPET  H3
4 DYHKIHH. 24 1 https://m.eds00.ru/7f415p9 | OTC*ECTBEIHON 1
0 BCEMUPHOU HUCTOpHU
= MaTEMaTHYECKHX
IToBTOpenue u 0600meHHe. Bubmmorexa [IOK OTKpBITHH M UX aBTOPOB
5 6 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
ITPOI'PAMME
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8 KIIACC

DJIeKTPOHHBbIE O6rmpe
BOCIUTATENbHbIC
(mudposnie)
Ne HaumMmeHnoBanue pa3nesnoB u KoanuecTBO 9acoB 06pa3OBaTeJILHLIe 3aa4n YpoOKa Ha
TeM MPOrpamMMbl pecypest MPEZIMETHOM ypOBHE
BCET0 K/p n/p (dhopmupoBaHue
1 Yucna U BEIYUCITEHUS. 15 1 Bubnnoreka LIOK Tpe/CTaBIeHHH 0
KBapartHsle KOpHH. https://m.edsoo.ru/7f417afg§ | MaTéMaTuke Kak O
2 Uucna u Beruncienus. CTeneHsb ¢ 7 bubmuoreka [TOK ;A:;ngHTeHLHSSTS:aHHH
ETIBIM TIOKA3aTEIIEM. https://m.edsoo.ru/7f417af8 S — ’
3 AunreOpanyeckre BhIPaKEHHSI. 5 1 butnunorexa [JOK ONKMCHIBATE W H3yd4aTh
KBa)lpaTHbIﬁ TPEXUJIEH. mps://m.edsoo.ru/7f417af8 peanbHBIC TMPOIECCHl W
4 AunreOpanyeckre BEIPaKEHHSI. 15 1 butnunorexa [JOK SIBJICHHUS: 0CO3HAHHC
Aunrebpandeckas 1po0b. https://m.edsoo.ru/7f417af8 | posin MaTeMaTUKH B
5 YpaBHeHHs U HEPaBEHCTBA. 15 1 butnunorexa [JOK paSBH.THH Poccm  n
KBaipaTHbie ypaBHEHHUSI. https://m.edsoo.ru/7f417afg | M1P2
YpaBHEHHS U HEPABEHCTBA. Bbubnuoreka [IOK BOSMOMHOCTE MPHBECTH
6 N 13 1 . MPUMEPBI U3
CucTeMbl ypaBHECHHIA. https://m.edsoo.ru/7f417af8 N
OTEUECTBEHHOW U
7 YpaBHEHHs 1 HEpaBEHCTBA. 12 1 Bbubnuoreka [IOK BCEMHPHOH HCTOPHH
HepaseHcrTsa. https://m.edsoo.ru/7f417af8 | matemarnueckux
bubnuoreka [IOK OTKPBITUI
S > https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
9 | Pyuxun. HuciosIe GyHKimy ; ! https://m.edsoo.ru/7f417af8
bubnuoreka [TOK
10 TTosToperne i obodmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
IMPOTPAMME
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9 KUIACC

DJIeKTPOHHBIE OO0mme BocTHTATEIBHBIC
(uudposbie) 3a7a4u ypoKa Ha
No Hanmenobanue pasies1os u Koamecrso uacos o0pa3oBaTebHbBIE MPEMETHOM YPOBHE
TeM MPOrpaMMBI pecypebt
BCEro K/p n/p
1 Uucna 1 BEIUUCIICHUS. 9 Bubmmorexa [JOK dhopmupoBanue
JleliCTBUTEIIbHBIE YUCTIA. https://m.edso0.ru/7f419d08 | mpencraBneHuit 0
MaTeMaTHUKe KaK O METOoIe
VYpaBHeHUs U HEpaBEeHCTBa. Bubmnorexa [IOK S
2 YpaBHeHuUs ¢ OJTHOM 14 1 httos:/m.ed /7§419d08 >
MepEeMEHHO}A. ttps://m.edsoo.ru JICHCTBUTEITHLHOCTH,
YpaBHEHUs U HEPaBEHCTBA. Bubmmoreka [IOK HOSBOJBHOIEM OIHERIBATS
e i 14 ! https://m.edsoo.ru/7£419dog | "3V*4™ peabiie
HCTEMBbI YPaBHCHUU. ps://m.edsoo.ru IpOIECCHI "
4 ypaBHeHI/IH 1 HCPABCHCTBA. 16 1 bubnuoreka HOK SIBJICHUSI:OCO3HAHHUE ponu
HepaBeHCTBa. https://m.edsoo.ru/7f419d08 MAaTEeMAaTUKd B  Pa3BUTHH
Poccun u mupa,;
BO3MOXXHOCTh ~ MPHBECTH
But6 10K MPUMEPBI U3 OTCYCCTBEHHON
HOTHOTEeKA >
5 DyHKIMN. 16 1 : U BCEMHPHOM  HCTOpUHU
https://m.eds00.ru/7f419d08 | \ - oo rieckix OTKpHITHiA
1 MX aBTOPOB
6 YucnoBsie 15 1 bubmuoreka IIOK
MOCJIEIOBATETBHOCTH. https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IICHNE, 18 1 bubnuoreka LJOK
CHCTEMAaTH3alUs 3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0

110 ITPOTPAMME
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