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MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa SBISIETCS OAHUM U3 OTIOPHBIX KypPCOB OCHOBHOT'O OOIIEro o0pa3oBaHus: OHa 00ecIeuynBaeT
U3y4YeHHE JAPYTruX AUCIUIUIMH, KaK €CTeCTBEHHO-HAyyHOro, TaK W TyMAaHUTApHOIO IMKJIOB, €€
OCBOCHHE HEOOXOIUMO JUIsl MPOJODKEHUS OOpa3oBaHMsI M B IOBCEIHEBHOW XH3HHU. Pa3Butue y
o0yYaroImuxcs HAyYHBIX MPEACTABICHUA O TMPOUCXOXKICHHMM M CYIIHOCTH ajreOpandecKux
abcTpakuuid, crocobe OTpakeHUs MaTeMaTHYecKOW HAayKOH SIBICHHH W TPOIIECCOB B IMPHPOJE H
o0IIecTBe, pOJIM MATEeMAaTHYECKOTO MOJCIHPOBAHMS B HAYYHOM T[IO3HAHMM W B IPAKTHKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI U KaYECTB MbBIIUICHUS, HEOOXOIUMBIX JIJIs
aJlantalud B COBPEeMEHHOM Iu(ppoBoM oOmiecTBe. M3yueHnue anredpsl oOecrieunBaeT pa3BUTHE
yMeHHUsl HaOIoaaTh, CpaBHUBATh, HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTU MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JI€HCTBUS M BBIBOJABI, (POPMYIHUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl o0ecrednBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
00yYaroImuxcs: OHM HCIONB3YIOT JACAYKTUBHBIE M WHIYKTUBHBIC DAacCyXIeHUs, 000OuieHue u
KOHKpeTH3alnio, abcrparupoBanre u anajgoruto. OOyueHue anreOpe mpeirnosiaracT 3HAUYUTEIbHBIN
00BEM CaMOCTOSITETIHHON JIEATEIBHOCTH O0YYarOIINXCs, MIO3TOMY CaMOCTOSTEIBHOE PEIICHHE 3a/au
SBJICTCS peaau3alueil 1eITeIbHOCTHOTO MPUHIUIA O0yYeHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AnreOpa» Uisi OCHOBHOTO oOmiero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJIepP)KaTeIbHO-METOMUYECKHEe JIMHUU: «Yucia W BBIYUCICHUS,
«AnreOpanueckue BBIpAXEHHS», «YpaBHEHUS U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3tux
COJIepIKATEIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET HM3Y4YCHHS Kypca,
B3aMMOJICHCTBYSl C IOPYT'MMH €ro JHHHAMH. B Xonae u3ydeHus ydeOHOro Kypca OOydarommmcs
MPUXOJUTCS JIOTUYECKH PaCCyXIaTh, MCIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3BIK. B CBsi3n ¢
3THM B TpOrpaMMy Yy4eOHOro Kypca «AureOpa» BKIIOUEHBl HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPEJICTaBIICHHBIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYeCKOro 0Opa30BaHUsS M CIIOCOOCTBYIOIINE
OBJIA/ICHUIO O0YYaroIMMKCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. ConmepkaTeabHON U
CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpa» sSBJIsETCs €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanne JuHUM «Yucina M BBIYMCICHHUS» CIY>KUT OCHOBOW JUIs JajbHEWIIEro H3y4YeHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS JIOTMYECKOIO MBILIUIEHUS, (POPMUPOBAHUIO
YMEHHS TI0Ih30BATHCS AITOPUTMAMH, a TAK)KE IIPUOOPETEHHIO MPAKTHYECKIX HABBIKOB, HEOOXOMMBIX
IUIs TIOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YHCIIEe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
CBSI3aHO C PAMOHATIBHBIMH W HMPPAMOHANBHBIMUA YHWCIaMH, (HOPMUPOBAHHEM IIPEICTABICHUI O
JEWCTBUTEILHOM YHCIIe. 3aBEepIICHHE OCBOCHUS YUCIIOBOW JIMHMHM OTHECEHO K CpeaHeMy oOmemy
00pa3oBaHHUIo.

Copnepxanue AByX aiareOpanyeckux JMHUH — «Ajiredpanyeckue BbIpaKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHMIO Yy OOYYaIOLIMXCS MaTeMaTHYECKOro arrmapara,
HEOOXOAMMOro Uil  peIIeHUs 3aJad  MaTeMaTHUKH, CMEXKHBIX TpPEJAMETOB U  MPAKTHKO-
OpUEHTHPOBAaHHBIX 3ajady. Ha ypoBHe ocCHOBHOro o0Omero o0pa3oBaHusi y4eOHBIH MaTepuain
TPYNIAPYETCS BOKPYT pAllHOHAIBLHBIX BBIpKEHHH. AnreOpa TEMOHCTPUPYET 3HAYCHHE MaTeMaTHKU
KaK sI3bIKa JUIS TTOCTPOSHHSI MaTeMaTHIECKUX MOJIEIeH, OMMCaHus TIPOIECCOB U SIBJICHUN PEabHOTO
mupa. B 3amaun oOyueHus anreOpe BXOAAT TakXe JalbHEWIee pa3BUTHE AaITOPUTMHUYECKOTO
MBILUIEHUS,, HEOOXOAMMOT0, B YaCTHOCTH, JUIi OCBOCHMS Kypca HH(POPMATHUKU, U OBJIAJCHUE
HaBbIKAMU JIEIYKTHBHBIX paccyxkaeHuil. I[IpeoOpazoBaHue CUMBOJBHBIX (OpM crocoOCTByeT
Pa3BUTHIO BOOOPaXKEHMs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Copnepxanne (QyHKIMOHAIBHO-TPAUUECKON JHMHUM HAlEJICHO Ha TOJy4YeHHE OOydaroUMMUCS
3HaHUN O (QYHKIMSIX Kak Ba)KHEHIIEHM MaTeMaTHYECKOW MOJCIM MJisi ONMUCAHUS M HMCCIICIOBaHM
Pa3HOOOPAa3HBIX MPOIIECCOB M SIBJICHUH B MpHUpoJie U obmiecTBe. M3yueHne marepuana CiocoOCTBYET
Pa3BUTHIO y OOYYAlOIIMXCS YMEHHUS HCIOJIb30BaTh pA3IUYHbIC BBIPA3UTENIbHBIE CPEICTBA S3bIKa



MaTEeMaTHUKd — CIIOBECHBbIE, CHMBOJIMYECKUE, TIpaduyeckue, BHOCUT BKJIaad B (OPMHUPOBAHHE
MpPe/ICTaBICHUM O POJIM MAaTEMAaTUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IuTaHy B 7-9 Kilaccax wH3ydaercs ydeOHBbI Kypc «AnreOpa», KOTOpBIN
BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3/eiibl coaepkaHus: «Hucna u BeIYMCIEHUNY, «AnredOpanueckue
BBIPAKECHUSY, «Y PABHEHUS U HEPABEHCTBA», «DyHKIUN.

Ha u3yuenne yuebnoro kypca «Anredpa» orBogautcs 306 yacoB: B 7 kiacce — 102 gaca (3 vaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEX0a OT OJHOW (OopMBI 3amucu Apolell K Apyroi.
[loHsATHE panMOHAIBHOIO 4YMCIA, 3aIllUCh, CPABHEHME, YIOPSAOYMBAHHME PALMOHAIBHBIX YHCEI.
Apudmernueckue IeiCcTBUS C pallMOHAIBHBIME YnciIaMu. Perenue 3amad U3 peaqbHON MPAKTHKU HA
94acTu, Ha IpoOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeleM: ONpejAeieHUE, NMpeoOpa3oBaHUE BHIPAXKEHUH Ha OCHOBE
OIpeJIeJIEHUs], 3alIUCh OONIBIIMX yKcen. [IpoueHTsl, 3anuch NPOLEHTOB B BUJIE JpoOU U IpodU B BUJE
IIPOLIEHTOB. TPy OCHOBHBIE 331a4y Ha NIPOLICHTHI, PEIICHUE 3a1a4 U3 PEATbHOU TPaKTUKH.

[IpuMeHeHne NPU3HAKOB JAE€IMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YHACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepemeHHBbIE, UNCI0BOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKIy BEIHMUYMHAMH B Buze (opMyibel. Beraucnenus mo ¢opmynam.
[IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHMH, TOXIECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia
npeoOpa3oBaHusl CyMM M IPOM3BEAEHUI, NpaBHiia PAaCKPBITHS CKOOOK M IPHUBEICHHS MOAOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIIEM.

Opnowienbl u MHorowieHsl. CteneHb MHorowieHa. CllO)K€HHE, BBIYUTAHUE, YMHOXECHHE
MHOTowieHOB. @OpMyJIbl COKPAIEHHOIO YMHOKEHMS: KBaJApaT CyMMBI U KBaapar pasHoctu. Popmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YPaBHEHHUSI, IPaBHJIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPABHEHHI.

JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOW, YHUCIIO KOPHEM IIMHEWHOIO YpaBHEHMS, peELICHUE
JUHENHBIX ypaBHEHHUI. COCTaBIEHUE YpaBHEHUI IO yCIIOBUIO 3a/ayd. PelieHne TEKCTOBBIX 3a7ad
IIOMOUIBIO YPAaBHEHUI.

JluneliHOe ypaBHEHHUE C IByMsI IEpEMEHHBIMU U ero rpaduk. CucreMa ByX JMHEHHBIX YpaBHEHUH ¢
IBYyMsI NIepeMEeHHbIMHU. PerieHue cucreM ypaBHEHUHM crnocoOoM mojcTaHoBKHU. [Ipumepsl pemieHus
TEKCTOBBIX 33J1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKIUUHA

Koopannara Toukum Ha npsMon. UucnoBele NpOMEXyTKH. PaccrosHue Mexay IAByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOIA.

[TpsamoyronbHas cucrema koopauHaT, oc OX u Oy. Abciucca 1 opauHaTa TOYKM Ha KOOPIMHATHOM
wiockoctu. [Ipumeps! rpagukoB, 3aaHHbIX GopMynaMu. Utenue rpadukoB pealbHbIX 3aBUCHMOCTEH.
[Tonsarue ¢pynkuuu. I'padux ¢pynkuuu. CoiictBa pyHnkimil. Jluneinas ¢pyunxuus, e€ rpaduk. I'padux
byukiun Y = [X|. ['paduueckoe penieHre THHEWHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHCHUH.

8 KJIACC

Yuciaa 1 BLIYHCTICHUS

KBanpatssiii kopeHb u3 uncia. [lonarue o6 uppanuoHaabHOM uHcie. JlecaTnyHble MPUOIMKEHUS
UppalMoHanbHEIX yucel. CBoicTBa apudMeTHYecKuX KBAJIPAaTHBIX KOpHEH M WX MPUMEHEHHE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUHN U BEIYUCICHUSIM. [lefiCTBUTENbHBIC YK CTIA.

Crenens c 1eJIbIM TTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckne BbIPaKeHUS

KBagpaTHbiii TpEXWIECH, pa3ioKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.



Anrebpanueckass npoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apoow. CroxeHue, BBIYUTAHHE,
YMHOKEHUE, JIeJIeHne anredpandeckux apoodeil. PaninonanbHble BoIpakKeHUs M MX IPeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, Gopmyna KopHEHl KBaapaTHOTO ypaBHeHusi. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSILMXCS K JIMHEHHBIM M KBaapaTHeIM. IIpocrelimme apoOHO-palvoOHAJIbHbIE
yYpaBHEHUS.

['paduueckas MHTEpHIpETALUS YPAaBHEHUHN C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUI ¢
JIBYMsI ITlepeMeHHbIMU. [I[prMmepsl pelieHns cucTeM HeJIMHEWHBIX YPAaBHEHUM C IByMs [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YucioBble HepaBeHCTBA U MX CBoMcTBAa. HepaBeHCTBO ¢ 0aHON mnepeMeHHOM. PaBHOCHIIBHOCTH
HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJHOM MepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOyHKIUUHA

[Torsitre ¢pyHknuu. OOnIacTh ompeAeseHUusT 1 MHOXKECTBO 3HaueHUU (yHKIUU. CriocoObl 3a1aHus
GyHKIHH.

I'paduk ¢ynkuuu. Urtenune cpoiictB QyHkumu mno e€ rpaduxy. IIpumepsr rpadukoB QyHKIHM,
OTPaXKAKOIKX PEAbHBIE TPOLIECCHI.

OYHKIMH, ONUCHIBAIOIINE MPIMYIO M OOpaTHYIO IPOMOPIUOHAIBHBIE 3aBUCUMOCTH, MX Tpaduku.
OyHkIMHu Y = X2,y = X3,y = Vx, y=|x|. Tpadudeckoe pemenne YPaBHEHUU U CUCTEM ypaBHEHUH.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHbple ymciia, UppalMOHAIbHBIE YUCIA, KOHEUHbIE U OECKOHEYHbIE JIECATUYHBIE JIPOOH.
MHOK€eCTBO JIEHCTBUTENBHBIX YHCEN, IEHCTBUTENbHBIC YNCIa KaK OECKOHEUHbIE AECITUYHBIE APOOH.
B3anMHO 0THO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM ACHCTBUTEIBHBIX YUCENI U KOOPAUHATHOMN
IPSAMON.

CpaBHeHUE 1eHCTBUTEIBHBIX YHCell, apupMeTHYECKUe TeHCTBUS C NeHCTBUTENbHBIMU YHCIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAUEHHE BEIMYMHBI, TOYHOCTh NpubmmkeHus. Oxpyrienue uucen. [Ipukunka u
OIIEHKA PE3yJIbTaTOB BHIYUCICHUH.

YpaBHeHHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOASINMXCS K KBaapaTHBIM. bukBaapaTHoOe
ypaBHeHue. I[IpuMepsl pelleHHs ypaBHEHUN TpPETbEM W YETBEPTOM CTENEHEHW pAa3l0KEHHEM Ha
MHOXUTENH.

Pemenne npoOGHO-palMOHANBHBIX YypaBHEeHUH. PeleHne TEKCTOBBIX 3a1ad  anreOpanyecKum
METOJO0M.

VYpaBHeHHe ¢ ABYMs NepEeMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUH C
NBYMs IIEpEMEHHBIMU. PellleHne cuctem AByX YpaBHEHMM, OJTHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTaIys CHCTEMbl YPaBHEHUN € ABYMS [TE€PEMEHHbBIMHU.

Pemienne TeKCTOBBIX 3a/a4 aJlreOpanyeckiuM CocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PelieHne MMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. Pelenune cucTeM JIMHEMHBIX HEPABEHCTB C
onHol mepemeHHoM. KBaapaTHble HepaBeHCTBa. ['paduueckas HHTEpHIpeTanuss HEPaBeHCTB U CUCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUHA



KBagparnunas dyukmnus, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI BEPIIUHBI MapaboJIbl, OCh
CUMMETpPHUH T1apaboIbl.

Ipadukn Gyrkmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicraa.

YucioBbIe MOCT€10BATEILHOCTH H MPOrPeccuu

[ToHsiTHE YMCTIOBON MOCIEIOBATEILHOCTH. 3aJaHIe TTOCIEI0BATEIFHOCTH PEKYPPEHTHON (POPMYIIOit
1 GopMyIoii N-To YwieHa.

Apudmerndeckas ¥ TeoMeTpuueckas mnporpeccur. DopMynbl N-ro 4WieHa apuPMETHYECKON U
reOMETPUUYECKOI MPOrpeccHii, CyMMbI MIEPBHIX N UJICHOB.

N3o6paxenue 4wieHOB apupMETHIECKONH U TEOMETPUUYECKOM MpOorpeccHii ToukaMu Ha KOOPAUHATHOM
IJIOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAIBHBIN pocT. CII0KHbBIE TPOLECHTHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOSHHSI IPOrPaMMBbl Y4eOHOTO Kypca « Anredpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBJIEHUEM HHTEpeca K INPOIUIOMY M HACTOSIIEMY DPOCCHUHCKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHHUEM K JIOCTHIKEHUSM POCCUHCKMX MaTEMaTHKOB M POCCUMCKOM MAaTeMaTH4E€CKOW LIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTIXKEHUH B IPYyTUX HAayKax M MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBHIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpakJJaHuHA U pealn3allii €ro Mpas, MPEeACTaBICHUEM
0 MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUSA PpA3JIUYHBIX CTPYKTYp, SBJICHHUH, MpOLELYp
TPaKJAHCKOT0 OOIIEeCTBa (HApUMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXXKJICHHUIO STHYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKHUM NPUMEHEHHEM JOCTHXEHHI HayKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-ITHUYECKUX MPUHLHUIIOB B I€ATEIHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacTHME€ B PEIIEHUM IPAKTUYECKUX 3aJad MaTeMaTHYeCKON
HaNpaBICHHOCTH, OCO3HAHHWEM BAKHOCTHM MaTeMaTHYECKOro oOpa3oBaHHs Ha MPOTSIKEHUU BCeil
KHU3HM Ui YCHEIIHOW Npo(ecCHOHANIbHON NEesATeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOEHUEM HHAMBHIYyaJIbHON TPaeKTOpUM O0Opa30BaHUS U KUZHEHHBIX
IJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MAaTeMAaTUYECKUX OOBEKTOB,
3a]1a4, peIIEHUH, pacCyKACHUM, YMEHHIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMeH B JIEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4HBIX MpEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKa, MPUPOJBI U O0IIEeCTBa, TOHUMAaHUEM MaTeMaTH4YeCKOH HayKu
Kak cdepbl 4YeI0oBeUeCKOM JesTeNbHOCTH, JTanoB €€ pa3BUTUS W 3HAYUMOCTU Ui Pa3BUTHUA
LUMBUJIN3ALMU, OBJIAJICHUEM S3bIKOM MaTeMaTHKH M MaTeMaTU4YeCKOM KyJIbTypoH KakK CpeacTBOM
MMO3HAHUS MHUPa, OBJIAJACHUEM ITPOCTEHIIMMU HAaBbIKAMU HCCIIE0BATEIbCKOMN NeSTEIbHOCTH;

6) ¢usnyeckoe BoOCNUTAHUHE, (POPMHPOBAHHE KYJbTYPbl 310POBbS H 3MOLMOHAJIbLHOIO
Osaromosty4us:

FOTOBHOCTBHIO NPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B HMHTEpEcaXx CBOETO 370pPOBbs, BEIACHMS
3JI0pOBOr0 00pa3a >KU3HM (340pPOBOE NHUTAaHUE, COATAHCHPOBAHHBIA pEXHUM 3aHATHH W OTAbIXA,
perynsipHass (pu3nueckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA peQIEKCUH, NPU3HAHHEM
CBOETO MpaBa Ha OLIMOKY M TaKOro e MpaBa JPyroro 4ejaoBeKa;



7) 3Kk0J10THYECKOE BOCTIUTAHME:

OpHEHTalMel Ha IPUMEHEHNE MaTEMATUYECKUX 3HAHUHN JIJIs peIlieH s 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpYXKalollled Cpelpl, IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKH HUX BO3MOJHBIX IOCJIECICTBUN IS
OKpY’Kalolle cpenibl, OCO3HAHHWEM TIJIOOATBHOTO XapakTepa SKOJIOTHYECKUX MpodjeM U MyTed ux
peuieHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TFOTOBHOCTBIO K JECUCTBUSIM B YCIOBUAX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO AEATEIbHOCTD, B TOM YHMCJIE YMEHUE YUUTHCS Y APYTHX JIIOACH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00X0MMOCTBIO B (DPOPMUPOBAHUM HOBBIX 3HAHUI, B TOM uuciie GOPMYIMPOBATH UAEU, IOHATHS,
TUNoTe3sl 00 OObEKTaX M SBJIECHUSAX, B TOM 4YHCIE PaHEe HEM3BECTHBIX, OCO3HaBaTh AE(HUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYalUIO, BOCIPUHMMATH CTPECCOBYIO CHUTYalLMI0 Kak
BbI30B, TpeOYyIOIIMIA KOHTPMEpP, KOPPEKTUpPOBAaTh MPUHUMAEMble pEIHIEHUs U  JACUCTBUA,
(GbopMyIHpPOBATH U OLEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

[lo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBrble Jiornyeckue JeiicTBUA:

° BBISIBJISITh W XapaKTEpU30BaTh CYHIECTBEHHbIE MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUNA MEXAy MOHATUAMHU, (HOPMYIIMPOBATH ONPEICICHUS MOHSITHH, yCTaHABIUBATh
CYILIECTBEHHBIH MpPHU3HAK KIACCHU(PUKALMU, OCHOBAHHS JJs OOOOUICHHS W CpaBHEHUS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;

° BOCIIPUHHUMATh, (OPMYJTUPOBATH M MPEOOPa30BBIBATH CYXKJICHUS: YTBEPIAUTEIbHBIC U
OoTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

° BBISIBJISITH MaT€MaTUYeCKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTHUBOpeuuss B (hakTax,
TAHHBIX, HAOMIOJEHUSIX U YTBEPKACHUAX, IPeIaraTh KpUTEPHUH AJIsl BBIABICHUSI 3aKOHOMEPHOCTEN U
[IPOTUBOPEYUI;

. JieNaTh BBIBOJABI C HCIHOJIB30BAaHHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUeHHH 110 aHAJIOTUH;

° pa3buparh 0Ka3aTenbCTBA MATEMATHUECKUX YTBEPXKIACHHH (TpsMble U OT MPOTHUBHOTO),
MIPOBOJNTH CAaMOCTOSITENIbHO HECJIOKHBIE JOKA3aTeIbCTBA MAaTEMAaTHYCCKUX (DaKTOB, BBICTPaWBAThH
apryMEeHTAIHI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

. BBIOMpATh CIOCO0 pelieHus yueOHON 3a1adyn (CpaBHHUBATh HECKOJIBKO BapUAaHTOB PEIICHUS,
BBIOMpaTH HarOO0JIee TIOIXOISIIHNA ¢ Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciie0BaTeILCKHE AeHCTBYS

° HCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATENLCKU WHCTPYMEHT MO3HAHUS, (OpMyIHpOBaTh
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIEMy, CaMOCTOSTEIIBHO YCTaHABIMBAThH HUCKOMOE W
JTaHHOE, OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITUIO, MHCHHE,

° MPOBOAWTh TIO CAaMOCTOATEIHHO COCTABICHHOMY IUIAHYy HECIOXKHBIM JKCIEPUMEHT,
HEOOJIBIIIOE  HWCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTYy COOOi;

. CaMOCTOSITeNTLHO (POPMYITUPOBaTH O0OOIMICHUS W BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO
HaAOJTIOJICHUS, WCCIICJIOBAHMSI, OICHUBATH JOCTOBEPHOCTH IOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB M
000011ICHMI;



o MPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIABUTaTh MPEIIIOJIOKEHUS O €r0
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

PabGora ¢ unopmanmeii:

o BBIBISITH HEJOCTATOYHOCTh M HM30BITOYHOCTH MH(OpMALWM, TaHHBIX, HEOOXOAUMBIX IS
peleHHs 3a/1a4H;

o BBIOMpaTh, AaHAIW3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(OPMALIUIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHUS;

. BbIOMpaTh (opMy MpencTaBieHUs HHPOPMALMH M HIUIIOCTPUPOBATH pELIaeMble 3a/lauu
CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 1X KOMOMHAIUAMU;

o OLIEHUBATh HAAEKHOCTh HMH(POPMAIMM IO KPUTEPUSM, NPEAJIOKCHHBIM YUUTEIEM WIN
cOpMyITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

o BOCIIPUHUMATh M (DOPMYyITUpPOBATh CYXXICHHS B COOTBETCTBHHM C YCJIOBHUSMHU M LEISIMHU
OOILeHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMUCHMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUS 110 X0y PEILCHHUS 33/1a41, KOMMEHTHPOBATh MTOJIYYEeHHBII PEe3yIbTarT;

o B XxoJie OOCYXXIEHHUS 3alaBaTh BOIMPOCHI 1O CYIIECTBY OOCYKIa€MOW TEMBbI, MPOOIEMBI,
pemraeMoil 3ajayd, BBICKAa3bIBAaTh MJCH, HAIEJICHHBIC HAa IOMCK pEIICHHs, COIMOCTAaBISATH CBOU
CY)KICHUSI C CYXACHUSIMU JAPYTMX YYaCTHUKOB JHajora, OOHapyKuBaTh pPa3IMYUE€ U CXOJCTBO
MO3UIHH, B KOPPEKTHOU opme HopMyTMpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

o MPECTAaBIATh PE3YyJbTAaThl PEHICHUs 33Jady, HKCIEPUMEHTAa, HCCIECIOBAHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (popMar BHICTYIUIEHUS C Y4ETOM 3ahad MPEe3eHTAIMd U OCOOCHHOCTEH
ayAUTOPHH;

o MOHMMAaTh M HWCIOJb30BATh MPEUMYIIECTBA KOMAHIHONW M HMHIMBHIYaJbHOH pabOTHl TpU
peleHrH yueOHbIX MaTeMaTHUECKUX 3ajiay;

. IPUHUMATh 1€1b COBMECTHOW JEsATEeIbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHOM
paloThl, pacmpenessaT BUAbI paboT, AOroBapuBaThCs, OOCYXKIaTh MpPOIECC M pe3yiabTaT paboTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

. y4acTBOBaTh B TPYNNOBBIX (opmax paboOThl (0OCyXk/eHUs, OOMEH MHEHUSMH, MO3TOBBIE
LITYPMBI U JPYTHUE), BHIMOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C JPYyTUMHU
YjleHaMX KOMaHJIbl, OIIEHWBaTh KAdyeCTBO CBOEr0 BKJIaJa B OOWMI NPOIYKT MO KPHUTEPHUSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIECHCTBUS.

PeryasiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

. CaMOCTOSITENIbHO COCTaBJISATh IJIaH, aJIFOPUTM pELIeHUs 3a1adyu (WM ero 4acTh), BRIOMpATh
CIOCO0 pelIeHns ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEILICHUH ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

o BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJS TIpoliecca W pe3yibTara pPelIeHHUs
MaTeMaTHYeCKOM 3a/1auu;

o MPEIBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH TIPW pEIICHUH 3a7add, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAHJAEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

o OLIEHUBATh COOTBETCTBUE pE3yjbTaTa EATEILHOCTH IOCTABICHHOW IIETHM W YCIIOBHSIM,
OOBSICHATh NPUYMHBI JTOCTH)KEHUS WM HEIOCTH)KEHUS IIeNTM, HAaXOAMTh OLIMOKY, /aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATBI

K koniy o0ydenus B 7 kjaacce 00y4aromUics MOIyYUT CIEIyIOIUE IPEIMETHbBIE Pe3yIbTaThI:

Yuciia ¥ BIYUCICHUA

BbimonHATe, coderas yCTHbIE M IHUCbMEHHblE MNpUEMBI, apudmMeTHueckue JAEHCTBHS ¢
paLMOHAIbHBIMU YHUCIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHWH, NPUMEHSTh pa3HOOOpasHble CIOCOOBI U HPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNUX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOH.

[TepexoauTs OT OAHOHM (POPMBI 3amucu YUcen K JIpyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO POOBH).

CpaBHUBATh U YIIOPSAI0UYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BBINONHATP NPUKUAKY M OLEHKY pe3yibTara BbIYMCIEHUH, OLEHKY 3HAaYCHUM YHCIOBBIX
BBIPAKCHUI. BBITOIHATE AEUCTBHS CO CTENIEHSMHU C HATYPAJIBHBIMU IT0OKA3aTEIISIMHU.

[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaJIbHBIX YHCEIL.

Pemare  NpakTUKO-OpMEHTHPOBAaHHBIE  3aladyd, CBS3aHHbIE C  OTHOLUECHHMEM  BEJIMYMH,
[IPONOPLIMOHAIBHOCTbIO BEJIMYMH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTaThl PEIICHUs 3a1ad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anredGpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHHUS
yueOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUN IIPU 3aaHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHus LEJNOr0 BBIPRKEHUS B MHOTOWIEH IPUBEAECHUEM IOJOOHBIX
CJIaraeMblIX, PaCKpbITHEM CKOOOK.

BBINOMHATE YMHOJKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOIOYIEH, IPUMEHATH
(dhopMyIIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcylecTBISATh pa3lokKEeHUE MHOTOYJIECHOB HAa MHOXHUTEINM C MOMOUIbIO BBIHECEHHUS 3a CKOOKH
001Iero MHOXKHTEJS, TPYNITUPOBKY ClIaraéMbIX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHUS.

[TpumeHsTh TpeoOpa3oBaHMs MHOTOWIEHOB JUISl PEIIEHUs pa3IWYHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEH C HaTypaldbHBIMM IIOKa3aTeNssMU Uil I[peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHUs] M HEPABEHCTBA

Pemate yiMHENMHBIE YpaBHEHHs C OJAHOW NEPEMEHHOM, IPUMEHS IIpaBuia Mepexoja OT UCXOIHOIO
YpaBHEHHUSI K paBHOCHJIbHOMY eMy. [IpoBepsTh, SIBIsSIETCS 1M YUCIIO KOPHEM ypaBHEHHUSI.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mnpuMepbl Map YHCEN, SBISIOMIMXCA pPEIIEHUEM JHMHEWHOTO YpaBHEHUS C JABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadMK JMHEHHOIO YpaBHEHHsS C JABYMS INEpEMEHHBIMH,
MOJIB3YSICh IPpa)uKOM, IPUBOIUTH MPUMEPHI PELICHUs] YPaBHEHUSI.

Pemate cucrembl AByX JTMHEHHBIX YPaBHEHHH ¢ IByMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUueCcKu.

CocTaBiATh M pemaTh JUHEHHOE YPAaBHEHHME WIH CHCTEMY JMHEHHBIX YPaBHEHHU 110 YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJyYeHHbIN pe3yibTar.

DOyHKIUHA

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOpIUHATAM, JTy4H,
OTpPE3KH, NUHTEPBAIIbI, 3aIIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha aJIreOpandecKoM si3bIKe.

OTtmeyarh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH TIpaduku
nuHEeWHBIX QyHKuuil. CTpouTs rpaduk GyHKIMH Y = |X|.



OnuceIBaTh ¢ MOMOIIBIO (QYHKIMN M3BECTHBIE 3aBUCMOCTH MEKIY BEIUYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpEMs, 00bEM paboThI.

Haxonuth 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumarp Tpaduueckuii crmoco0d NpPEACTaBICHUA M aHaIM3a HWHPOPMAIUH, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniy o0ydenus B 8 kj1acce 00yJaromuiics MoIyuuT CIeIyIOIue MPeIMETHBIE Pe3yIbTaThI:

Yuciia ¥ BBIYMCTICHUSA

Hcnonp30BaTh HavajabHbIE NPEICTABICHHUS O MHOXECTBE IEHCTBUTEIIBHBIX YHMCEN AJI CPABHECHMS,
OKpYIJIEHHUS U BBIUYMCIIEHUH, N300pakaTh 1€HCTBUTENIbHBIE YUCIA TOUKAMHU Ha KOOPIMHATHOM MIPSIMOIA.

[TpuMeHsaTh NOHATHE apU(METHUECKOro KBAJAPAaTHOIO KOPHs, HAXOAWTh KBaJpaTHbIE KOPHH,
UCHOJNb3ysd Tpd HEOOXOAMMOCTH KaJbKyJIATOp, BBIIOJHATH IPeoOpa3soBaHUs  BBIPAXKEHUH,
CoJIep KaIIMX KBaJApPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Mcronp30BaTh 3anMCcK OOJBIINX M MAJIBIX YHCEN C TIOMOIIBIO IECATHYHBIX IpoOel U cTereHel ynca
10.

Auaredpanyeckune BbIpaKeHHUs

[TprMeHATh NOHATHE CTENEHW C LEJbIM IO0Ka3aTeleM, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAKEHHIH,
COJIEpIKaIIMX CTEIIEHH C LENIBIM [IOKa3aTeIIEM.

BbINONHATE TOXIECTBEHHBbIE MPEOOpa3oBaHUs pallMOHAJIBHBIX BBIPAKEHUM Ha OCHOBE NpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUN [JJIs pEIICHHs pa3JIMYHBbIX 3aJad U3 MaTeMaTuKH,
CMEXKHBIX [IPEIMETOB, U3 pPeabHON MPAKTUKH.

YpaBHeHusI U HepaBeHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPaBHEHMS M PAlMOHAIBHBIE YPABHEHMSI, CBOJSIIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[TpoBoaMTH NPOCTEMIINE HCCIECNOBAHMS YpPAaBHEHUN W CHUCTEM YpaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM TpaduuecKuX MpeacTaBieHUi (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa
YPaBHEHMH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuTe OT cioBecHOM (HOPMYIHUPOBKU 3agaud K e€ anreOpanyeckod MOJEIH C MOMOILBIO
COCTaBJICHUS] YPaBHEHUS WM CUCTEMbI YpaBHEHUI, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIN pe3yibTarT.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPAaBEHCTB JJIsi CpPaBHEHMS, OLIEHKH, pellaTh JHMHEHHBIE
HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHCTEMBI, 1aBaTh rpaUyecKyro WIUTIOCTPALMI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M HCMONB30BaTh (YHKIMOHAJIBHBIE TMOHATHS M S3bIK (TEPMHMHBI, CHMBOJIMYECKHE
0003HaYeHHUsI), OMpPENeNiATh 3HadeHHe (YHKIUU [0 3HAYEHUIO apryMeHTa, OINpeAessTh CBOMCTBA
¢dbyuknun o e€ rpaduxy.

Ctpouts rpaduku 3J€MeHTapHbIX PYHKIUH BHUJA:

y =k/X,y =x2,y =x3,y = x|, y = VX, OmHCBIBaTH CBOMCTBA YHCITOBON (GYHKIIHH 110 &8 rpaduKy.

K koniy o0ydenus B 9 kiaacce 00y4aromuiics MoyuuT ciaelyromue NpeIMETHbIe Pe3yIbTaThl:

Yuciia 1 BLIYUCICHUA

CpaBHUBATh U YIIOPSAIOUYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YUCIIA.

Bomonsate  apupMeTHueckue JeMcTBUS C  pallMOHAJIBHBIMU YUCIIAMH, COYeTas YCTHbIE U
MIMCBMEHHBIEC TPUEMBI, BBIITOJIHATH BEIYUCICHHS C UPPALMOHAIBHBIMA YHCIAMHU.

HaxoguTs 3HaYeHMS CTENEHEW C LEIbIMU IOKA3aTEIsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX
BBIPAYKECHHIA.



OKpyrisiTh JEUCTBUTENbHBIE 4YHCIIA, BBINOJHATh NPUKUAKY pe3yjbTaTa BBIYMCICHUN, OLEHKY
YHCIIOBBIX BBIPAKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs uHelHbIE U KBaPATHBIE YPABHEHMSI, YPAaBHEHNUS, CBOAAIIMECS K HUM, IPOCTEHIINE JPOOHO-
paloHaIbHbIE YPABHEHUS.

PemaTs cuctemsl 1ByX JIMHEMHBIX YpaBHEHUH € IByMs IEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHUM,
B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aJjaun anreOpanvyeckuM CIOCOOOM C MOMOIIbIO COCTABJIECHUS YPAaBHEHUS WIH
CHCTEMBI IBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

[TpoBoauTh mnpocTeiiline HcciaeOBaHUA YpPaBHEHHMM M CHUCTEM YpaBHEHUH, B TOM YHCIE C
IIPUMEHEHHEM TIpaduuecKuX MpeAcTaBieHUl (ycTaHaBIMBaTb, UMEET JIM YPABHEHUE WM CHUCTEMa
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

PemaThs nuHEiiHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MU300pa)kaTh pPEIICHUE HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C TIOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJIpaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YHCIOBOM MpPSMOM, 3amUCHIBATH
peleHue ¢ MOMOLIbI0 CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 33j1au.

DOyHKIUH

Pacno3naBare (QyHKIMM W3y4eHHBIX BHIOB. [lOKa3piBaTh CXEMaTHYECKH paCIOIIOKEHUE Ha
KOOPJIMHATHOH 1iockocTH rpadukoB GpyHkimid Buaa: Yy = kX, y = kx + b,y = k/x,y =ax2 + bx + c, y
=x3,y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaUeHHH KOA(HIIUEHTOB, OICHIBATE CBOMCTBA (YHKIIHIA.

Crtpouth M M300pakaTh CXEMaTHUECKH TI'padUKd KBAJAPATUYHBIX (YHKUIWH, ONMUCHIBATH CBOICTBA
KBa/IpaTUYHBIX (QYHKIUHN MO UX rpadukam.

Pacrnio3HaBaTh KBaJpaTW4HyIO0 (QYHKLIUIO 1O QopMmyse, NPUBOIUTH MPHUMEPHl KBaJpPaTUYHBIX
(GyHKUMH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacrniozHaBaTh apupMeTHUYECKYI0 1 T€OMETPUUECKYIO IPOTrPECCHH MTPH Pa3HbIX crloco0ax 3aaHusl.

BbINONHATE  BBIYUCIIEHHS C HWCIOJIb30BaHMEM (GopMyl N-ro ujieHa apupMeTH4YEeCKOH U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemats 3amaum, cBsi3aHHBIE C YHCIOBBIMU IIOCJEIOBAaTEIBbHOCTSIMH, B TOM 4YHCIIE 3aJaud U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyectBo yacoB DJIeKTPOHHBIE
Ne ni/m HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl B Kourponbubie  IIpakTuyeckue (undposbie)
cero padoThI padoThI o0pa3oBaTeJibHbIE
pecypchl
1 Yucia u BerunciieHus. ParmonanbHbie o5 1 bubnmoreka [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 20 1
¥ paBHeHILL i HepaBeHCTsa https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAWHATEI H rpaQuicH. OyHKuHH https://m.edso00.ru/7f415b90
bubmuorexa [JOK
IT 1
> OBTOpeHHE 1t 0G0bmenHe 6 https://m.edso00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0



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

8 KUIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne ni/m HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl B Kourponbubie  IIpakTuyeckue (undposbie)
cero padoThI padoThI o0pa3oBaTeJibHbIE
pecypcbl
bu6mmoreka [IOK
1 q .K 15
ncia v BelunciaeHus. KBaaparaeie KOpHU https://m.edsoo.ru/7f417af8
5 Yucina u Berunciienus. CTeneHp ¢ UeinbIM 7 bubnuorexa [JOK
[0Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnnorexa [HOK
KBangparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 O .0 5
YHKIHIH, LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
yHKUHH. THCIOBbIE QyHKLAH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 II 6 1
OBTOpEHHE i 060bmenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosanuecTBo yacos DJIeKTPOHHbIE
Nen/m | HaummeHoBaHUe pa3esioB U TeM MPOrPAMMBbI B Koutposbubie  Ilpakruueckune  (Uu(ppoBbIe)
cero padoTbl paGoThI o0pa3oBaTeJibHBIE
pecypchl
1 Yucina u BerunciieHus. /lelicTBUTeNbHbIE 9 bubnmoreka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnunoreka [JOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 .H 16 1
VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
5 o 16 1
YHEIGLE https://m.eds00.ru/7f419d08
6 YucIoBbIe OCIEN0BATEILHOCTU 15 1 Eggfﬁ;fg;gﬁ}i £419408
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmoreka [JOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

7 KIIACC

MakapsrueB FO.H., Munaiok H.I'., HemkoB K.W. u npyrue; nox penakuueit TensikoBCKOTO
C.A., Anrebpa, 7 kmacce, Akunoneproe oomectBo "M3natenscrBo "[IpocBemenue"

8 KUIIACC

MakaperueB FO.H., Munaiok H.I'., HemikoB K.M. u npyrue; nox pegakuuei TeasskoOBCKOTO
C.A., Anrebpa, 8 kiacc, AkimonepHoe o6miectBo "M3aarenscrBo "IIpocsemienne"

9 KJIACC
MakapsrueB FO.H., Munarok H.I'., HemkoB K.M. u npyrue; nox pegakuuei TeasikoOBCKOTro
C.A., Anrebpa, 9 kimace, Aknnoneproe oomectso "M3narenscrBo "[IpocBemenue"

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

7 KIIACC
Jlunaktuueckue MaTepuaisl o anredpe as 7 knacca/3sasud JILU., Kysuenosa JI.B.,
Cysoposa C.b., -M., [Ipocsenienue
CaMocTosiTenbHbIE M KOHTPOJIbHBIE pabOTHI IO MaTeMaTHKe aMs 7 kinacca/ Eprmosa A. I1.,
INomo6oponeko B.B., -M., Unekca, . Jlunaktudeckue matepuaibl. Anredpa

8 KJIACC
Hunaktuueckue matepuainsl. Anredpa B.U. Koxos, FO.H. Maxkapsrues, H.I'. Muntok, M.,
IIpocsemienune
CamocrosiTenbHbIE U KOHTPOJIbHBIE pa0bO0THI TT0 MaTematuke A § kinacca/ Epmosa A. I1.,
IIpocsemienune
9 KJIACC
Maremaruka 9 kinacc. OI'D, TunoBble BapuaHThl SK3aMEHAIMOHHBIX 3aIaHUM MO
penakuueit M. B. fmenko

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://resh.edu.ru/

https://uchi.ru/



