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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO oOOIIero oOpa3oBaHMsA: OHa
o0ecnieunBaeT HM3y4yeHUE IPYTUX TUCIHIUIMH, KaK €CTEeCTBEHHO-HAyYHOTO, TaK U T'yMaHUTApHOIO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJKEHHs 0Opa3oBaHUS U B IOBCEAHEBHOW JKHU3HH.
Pa3Butue y o0yyaromuxcst HaydHbIX MPEACTaBICHUH O TPOUCXOKACHUHU U CYITHOCTH alNre0pandeckux
abcTpakuui, crocobe OTpaKeHUsT MATEeMaTHYECKOW HayKoOW SIBJICHUH W TPOIECCOB B MPHUPOAE U
o01iecTBe, oIl MaTEMaTUYECKOT0 MOACITUPOBAHNS B HAYYHOM [TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS W KAUE€CTB MBILIUICHUS, HEOOXOAUMBIX ISl afanTalud B
coBpeMeHHOM H(poBOoM ob1ecTBe. M3ydenue anredpbl oOecieunBaeT pa3BUTHE YMEHHUS HAOIIO1aTh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJABI, (OPMYIHUPOBATH YTBEPHKICHUS.
OcBoenue kypca aireOpbl oOecrieunBaeT pPa3BUTHE JOTHMYECKOrO MBIIIICHUS OOy4YaloUIUXcs: OHU
UCTIOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAcCyXJIeHHUs, O0O0OOIIeHHe W KOHKPETHU3AIHIO,
abctparupoBanne u aHanoruro. OOydeHume anreOpe MpearnonaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITENILHOM 1eATEIbHOCTH 00YUYaAIOLIUXCS, TO3TOMY CaAMOCTOSITEIbHOE PEIICHUE 3aa4 SBISETCS
peanuzanueii JesTebHOCTHOTO MPUHIIUIIA O0yYEHUSI.

B crpykType mporpammsl ydeOHOTO Kypca «Amredpay» Ui OCHOBHOTO OOIIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOIUYECKHUEe JIMHUU: «Yuclia W BBIYHCICHHSY,
«AnreOpanueckue BBIpXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuumy». Kaxgas w3 31X
COJIEPKATEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA Ha MNPOTSHKEHHHM TPEX JIET M3y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYTHMH €ro JIMHUSMH. B Xoje wu3ydeHus: y4eOHOro Kypca OOy4arommuMcCs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIIOIB30BATh TEOPETHKO-MHOXKECTBEHHBINH SI3BIK. B CBs3M ¢
3TUM B TMpOorpaMMmy Yy4eOHOro Kypca «Anre6pa» BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
IIPE/ICTaBICHHbIE BO BCEX OCHOBHBIX pazjieslax MaTeMaTHYeCKOro oOpa3oBaHMs U CIIOCOOCTBYIOIME
OBJIQJICHUIO OOYYArOIIMMUCS OCHOB YHHBEPCAJIHHOTO MaTeMaTHYecKoro s3bika. ConmepikaTenbHOH U
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOT0 Kypca «Anredpay siBisieTcs ero MHTErpUPOBAaHHBIN XapakTep.

Conepxxanune nuHUM «Yuclia U BBIUUCIEHUS» CIY)KUT OCHOBOW Ul JAJIbHEHIEro M3ydeHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAlOIIMXCS JIOTHYECKOTO MBIIUIEHUS, (pOPMHUPOBAHUIO
YMEHUS TIOJTb30BAThCS AITOPUTMAMHU, a TAaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOMMBIX
IUIsL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMH M HUPPAlMOHAJIBHBIMM YHCIaMH, (OPMHPOBAHHEM IpEICTaBICHUN O
JeWCTBUTENILHOM YHCIle. 3aBepIlieHHe OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CpeAHEMY OO0IIeMy
00pa3oBaHMUIO.

Copepxanue AByX anreOpanyueckux JIMHUN — «Anredpanyeckue BhIpaKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (opMUpOBaHUIO y OOy4aromMXCsl MaTeMaTHYecKoro —armapara,
HEOOXOAMMOTO JUIsi  pEIIeHUs 3a7ady MaTeMaTWKH, CMEXHBIX MpeIMETOB M  IPaKTHKO-
OPHUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHHs YYeOHBIN Marepuant
TPYIITUPYETCS BOKPYT PAIlMOHANBHBIX BBIpaKEHUH. AnreOpa JEeMOHCTPHPYET 3HAYeHHE MATeMaTHKH
KaK sI3bIKa JUIS TIOCTPOEHUS MaTeMaTHYECKUX MOJIENel, ONMMCaHMs MPOLECCOB U SBJICHUN PealbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKe JalbHEiIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIUIEHHUS,, HEOOXOAMMOTO, B YacTHOCTH, JJIsI OCBOCHHUS Kypca HH()OpPMATHKH, W OBIIAJCHUE
HaBBIKAMH JIEYKTHBHBIX paccykaeHnid. I[IpeoOpa3oBaHue CHMBOJNBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMsI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIHOHATbHO-TpapUUECKON JTUHUM HALIEJICHO Ha IMOJyYeHHE O0YYarolMMHCS
3HaHUM O (YHKIMAX KaKk BaKHEWIIeW MaTeMaTH4ecKOM MOJENu JJIsi ONUCAHHUs M HCCIIEIOBAaHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBICHUW B MpUpoOje U oOmiecTBe. M3yueHne Marepuana CriocoOCTBYET
Pa3BUTHIO Yy OOYyYalOUIMXCS YMEHHsSI HCIIOJIb30BATh PAa3iMuYHbIE BBIPA3UTENIbHBIE CPEACTBA SI3bIKA
MaTeMaTHUKd — CIIOBECHBIC, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IIUBWIIN3ALUH U KYJIbTYPBHI.



CormacHo y4yeOHOMY MUIaHy B 7-9 Kjaccax u3ydaeTcsi YUeOHBIH Kypc «ANredpa», KOTOPBIHA
BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3zieibl coaepkaHus: «Uucnaa u BEIYUCICHUSNY, «AJredpanyeckue
BBIpXKEHUS», «YpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha uzyuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca
B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OAHOW (OPMBI 3amMCU JIpOOeH K Ipyroil.
[lonsAiTHEe panMOHAIBHOIO 4YHCIA, 3alMCh, CPABHEHUE, YHOPANOYMBAHHUE PALMOHAIBHBIX YHCEI.
Apudmerndeckre IEHCTBHS C pallMOHAIILHBIMU YUCIaMH. Pemienue 3amad U3 peaybHON MPAKTUKU HA
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: ONpe/ieieHne, IpeoOpa3oBaHue BhIPA)KEHUH HAa OCHOBE
olpesesieHus], 3anuch 00nbINX yncel. [IpoueHTsl, 3anuch NPOLIEHTOB B BUJE ApoOU U IpoOu B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIBHON ITPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemeHHbIEC, YHCIIOBOE 3HAYCHHUE BBIPAKEHUS C NEepeMEHHON. JlomycTuMble 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]ly BeIMUYMHAMU B Buje (GopmMyibel. Beruucnenus no
¢dopmynam. IIpeoOpa3oBanne OYKBEHHBIX BBIPaKEHHH, TOKIECCTBEHHO PAaBHbIE BBIPAKEHMS, MIPABUIIA
npeoOpa3oBaHus CyMM W TMpPOU3BEACHUH, MpaBWIIa PACKPBITUS CKOOOK W TMPUBEICHUS IMOJOOHBIX
CJIaraeMblIX.

CBoJicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowriensl n MHorouneHsl. CreneHb MHoOrowieHa. CrokeHHE, BBIYMTAHHE, YMHOXKEHHE
MHOTowIeHOB. @OpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaapar pazHocTu. PopMyiia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHMs, NpaBWiIa NpeoOpa3oBaHUs YpaBHEHUS, PAaBHOCHIBHOCTh
YpPaBHEHUU.

JInneliHOEe ypaBHEHHE C OJHOM NMEPEMEHHOW, YHCIO KOPHEH JIMHEWHOIO YPaBHEHWs, PEIICHHE
JTUHENHBIX ypaBHeHUI. CocTaBleHUE ypaBHEHUH IO YCJIOBHIO 3a7audd. PeleHue TEeKCTOBBIX 3aad ¢
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMs IepeMEeHHbIMU U ero rpaguk. Cucrema IBYX JIMHEHHBIX
YpaBHEHUH C JBYMs IEpEeMEHHbIMH. Perienue cucreM ypaBHEHUI criocoOoM mocTaHoBKU. [Iprumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPaBHEHU.

DyHKUMH

Koopannara Toukn Ha npsamon. UucnoBsle npoMexyTku. PaccTosHre Mexay AByMs TOUYKAMH
KOOPJIMHATHON IPSIMOIA.

[IpsmoyronbHas cucrema KoopauHaT, ocu Ox m Oy. AlGcumcca W oOpaMHATa TOYKH Ha
KoopArHATHOH mockocTh. [Tpumeps! rpadukos, 3aganubix popmynaMu. YTeHne rpagKkoB peaqbHbIX
3apucumocTteil. [lonarue pynkuuu. I'paduk ¢ynkiuu. CBoiictBa ¢yHkiuil. Jlunelinas dynkuus, eé
rpaduk. I'paduk Gyrkiun y = |X|. ['padudeckoe perreHne THHSHHBIX YPaBHEHUH U CHCTEM JIMHCHHBIX
YPaBHEHUHU.

8 KVIACC

Yucaa u BorunciaeHusi Ksagparuelii kopenb u3 yucina. [lonarue o6 uppannoHaIbLHOM YHUCIIE.
JlecaTUuHble NPUOIMKEHHsT HMppalMOHANbHbIX 4YHcen. CBolcTBa apu(METHYECKMX KBaJIpaTHBIX
KOpHEH M MX TMpUMEHEHHE K MpeoOpa3oBaHMIO YHCIOBBIX BBIPDAKEHUM M BBIUYUCICHUSM.
JleicTBUTENbHBIC YHCIIA.

CreneHb C 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKucCh YUCa.



Anrebpandeckue BrIpaXeHUSIAJITeOpanyecKue BbIPasKeHust

KBagparHslii TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpandeckas 1poOb. OCHOBHOE CBOWCTBO aireOpamdeckoit apoou. CiokeHue, BHIYMTaHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apooeil. ParimonanbHbie BoIpaKeHUS M UX IPeoOpazoBaHueE.

VYpaBHeHUs 1 HEpAaBEHCTBAY pABHEHHS U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (popMyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHH, CBOAALIMXCS K JMHEWHBIM M KBajapaTHbIM. [Ipocteiimme apoOHO-palMOHaIbHbIE
YpaBHEHHSI.

I'paduueckas MHTEpHpeTanuss ypaBHEHHH C JABYMsS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YpaBHEHUW ¢ ABYyMs NepeMeHHbIMH. [IprMephl pemieHusi CUCTeM HEIUMHEHHBIX YPaBHEHHUU C JIBYyMs
[IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alNredpandeckum crocooom.

UucnoBble HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ 0JHOI nepeMeHHOW. PaBHOCUMIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ 0JIHOM nepeMeHHON. CHucTeMbl TMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

OyHKIMNDYHKIUH

[lonarne ¢ynkuuu. OOIacTh OMpeAeNeHHS M MHOXXECTBO 3HaueHW QyHKIuH. CrocoOsl
3aaHus QyHKIHI.

I'paduk dbynknun. Yrenue coiictB GpyHkuuu no e€ rpaduxy. [Ipumeps! rpaduxos dyHKIH,
OTPaXKaKOIIKX PeAIbHbIE IPOLIECCHI.

OYHKIMK, OMKCHIBAIOIIUME TPAMYI0 U OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpapuku. @yaximn Y = X2, ¥ = X3, y = VX, y=|x|. Tpadudeckoe peruenne ypaBHeHHII U CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

ParnmonanbHele yKcia, UppalMOHAIbHbIE YMCIIa, KOHEYHbIE U OECKOHEUHbIE JIeCITUYHBIE APOOH.
MHO€eCTBO J1eHCTBUTENBHBIX YUCEI, AEUCTBUTEIbHBIE YHCIa KaK OECKOHEUHbIE IeCATUUYHbIE APOOH.
B3anMHO 0/IHO3HAaYHOE COOTBETCTBUE MEXKJY MHOKECTBOM JIEHCTBUTENBHBIX YHCEN U KOOPAUHATHOMN
IPSAMON.

CpaBHeHue JIeHCTBUTENBHBIX YHCell, apupMeTHIeCKre AEUCTBUS C JeHCTBUTENbHBIMU YUCIIAMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HAUEHNE BEJIIMYUHBI, TOYHOCTh NpubmmkeHus. OxpyriaeHue yucen. [pukuaka
U OLICHKA PE3YJIbTATOB BBIUYNCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIMXCS K KBaJpaTHbIM. bHKBagpaTHOe
ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUM TPETbE M YETBEPTOM CTENEHEH pas3JIoKEHUEM Ha
MHOYUTEIH.

Pemenue npoGHO-paniMoOHANBHBIX ypaBHEHHH. PelieHne TEeKCTOBBIX 3a/ad alreOpandyecKum
METOJIOM.

VYpaBHeHHEe ¢ JABYMSI NEpeMEHHbIMM U ero rpaduk. Pemmenue cucreM IByX JHHEHHBIX
YPaBHEHUH C ABYyMs IIEPEMEHHBIMU. Pelienue cucreMm JByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpoil cremeHu. ['papuueckass HMHTepHpeTalusi CUCTEMbl YypaBHEHUH C JAByMs
IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM TNepeMeHHOW. PemieHne cuUCTEM JIMHEHWHBIX
HEpPaBEHCTB C OJHON mepeMeHHOW. KBampaTHeie HepaBeHcTBa. ['paduueckas HHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.

OyHKIMNPYyHKIUH



KBagparnunas dynkums, e€ rpaduk u coiictsa. [lapaboa, KoOOpAWHATHI BEPIIUHBI TapadOJIbI,
0Ch CHMMETPHH TapaloIbl.

Ipaduku byrkmuii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| , 1 ux cBoiicTsa.

YucnoBsie mocae10BaTeIbHOCTH YHCI0BbIE TOC/IeJ0BATeIbHOCTH M IPOrPeccHu

[loHsiTHEe 4YMCIOBOW MOCIENOBATEILHOCTH. 3aJaHUE IOCJIEI0BATEIbHOCTH PEKYPPEHTHOU
bopmynoit u popmysoi N-ro YieHa.

Apudmernueckas U reomeTpuueckas nporpeccur. @opMmyibsl N-ro 4ieHa apuMeTHuecKor u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre YIEHOB apU(PMETUYECKOH M TI'eOMETPUYECKOH MpOrpeccHii TOYKaMu Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIUAIbHBIA pOCT. CII0AKHBIE POLECHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Ppe3yJIbTAThl  OCBOCHUS  TIpOTpamMMbl  y4eOHOTO  Kypca  «Asredpay»
XapaKTEePUIYIOTCS:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOAIIEMY POCCHUMCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB M POCCHUHCKOM MaTeMaTUYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKAaHMHA U pealu3alyl ero Impas,
MPEACTABICHUEM O MAaTEMAaTHYE€CKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOIIEAYp TPaKIaHCKOTO OOIIeCTBa (HAmpUMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTWIKEHUI HayKd, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX MPUHILUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaoBO€e BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3a/ad MaTeMaTHYeCKOM
HAMpPaBIEHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTeMaTHYeCKOro oOpa3oBaHUs Ha MPOTSHKEHUH Bcel
KU3HU A1 YCIEUTHOW MpodecCHOHAbHON AeATeNbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HaHHBIM BBHIOOPOM W TMOCTPOCHHEM HWHIWBUIYAIBHOW TPACKTOPUU OOpPA30BaHUSA M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M ACTETUYECKOMY BOCIIPHUSTHIO MAaTEMaTHYECKHX O0OBEKTOB,
3a/1a4, peleHnui, pacCyKJIeHN |, YMEHHUIO BUJIETh MaTEMaTUYECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUs 4YelOBEKa, MPHUPOABI M  O0IIecTBa, IOHMMAaHUEM
MaTeMaTUYeCKOW HAyKH Kak c(hepbl 4eT0BEUECKOUN MeATEeTLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUTSI Pa3BUTHS [UBHJIM3AIMHN, OBJIAJICHUEM S3bIKOM MAaTE€MaTHKH M MAaTeMAaTHYECKOM KYyJIbTYpOH Kak
CPEICTBOM T[O3HAaHUS MHpA, OBJIAJACHHEM NPOCTEUIIMMU HABBIKAMU  HCCIEA0BATENIbCKOM
NEeSATEIbHOCTH;

6) ¢pusnuyeckoe BocnuTaHHE, (POPMHUPOBAHUE KYJbTYPbl 310POBbSI U 3MOLHMOHAJIBHOIO
0s1aronosy4us:

TOTOBHOCTHIO MPUMEHSITh MaTEMaTUUYECKHUE 3HAHUS B HMHTEpPECaX CBOETO 3[0POBbs, BEIACHMS
3I0pOBOTO OOpa3a >KU3HHM (30pPOBOE NHTAHHE, COATAHCUPOBAHHBIM PEXHM 3aHATHH M OTABIXA,
perynspHasi Gpu3nuecKas akTUBHOCTE), C(hOPMHPOBAHHOCTHIO HAaBBIKA pedieKCHH, TPHU3HAHIEM CBOETO
IpaBa Ha OIKOKY U TaKOI'o e MpaBa APYroro 4yeaoBeKa;

7) 3Ko0J0rnYecKoe BOCIIUTAHME:



OpUEHTallel Ha MPUMEHEHHE MaTeMAaTU4YeCKUX 3HAHMU MJs pelleHus 3agad B o0nactu
COXPAHHOCTH OKPY>KaroLeH Cpelibl, INITAHUPOBAHNUS ITOCTYIKOB U OLICHKH UX BO3MOXHBIX ITOCIIEICTBUN
IUIS OKpY>Kalolllel cpeiibl, OCO3HAHHEM TJI00aJTBbHOrO XapaKkTepa HKOJIOTHYECKUX MpodsieM U myTel ux
pelieHus;

8) ajanTauns K M3MEHAIIUMCS YCJIOBUSM COUMATbHOM M NPUPOJIHOM Cpe/bl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSX HEOINPEACIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCA Y APYTHUX JIFOJIEH,
prOOpeTaTh B COBMECTHOM JIEATEIPHOCTH HOBBIC 3HAHWS, HABBIKYA U KOMIICTCHIIUU U3 OIBITA IPYTHX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATHSI, TUIOTE3bl 00 OOBEKTaX W SABICHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIUIO KaK
BBI30B, TpPEOYIOIIMIA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE pPEIICHUS W JICHCTBHS,
(GbopMyIHpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrble Jloruyeckue aeiicTBUA:

® BBIBISITh W XapaKTePU30BaTh CYHICCTBCHHBIC NPH3HAKM MATEMATHUYECKUX OOBEKTOB,
MOHATHM, OTHOUICHHM MEXAY MOHATHAMH, (QOPMYIUPOBATh OMpEICNICHUs MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALWU, OCHOBAHHS JJIsi OOOOUICHUS H
CPaBHEHHUS, KPUTEPHUHU TTPOBOJIMMOTO aHAIIN3A,

e BOCHPHHHMMATH, (OpMyIHpOBaTH M NPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

® BBIABIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuHs B (pakrax,
JTAHHBIX, HAONIONCHUAX W YTBEPXKACHHSIX, NpeqIaraTh KPUTEPUU IS BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C WCIOJB30BAHUEM 33aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKA3aTeIbCTBA MAaTEMAaTHYCCKUX YTBEPKIACHHH (MPSAMBIE W OT TPOTHBHOTO),
MPOBOJIUTh  CAMOCTOATENILHO HECIOXKHBIE JIOKa3aTeJIbCTBA MaTeMaTHUeCKUX (haKToB,
BBICTPAaWBaTh apTyYMEHTAIWIO, TPHUBOJIUTh NPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pelieHus yueOHOU 3aauyn (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHUS,
BBIOMpaTh HanboJiee MOIXO SN ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccieaoBaTebCKkue 1ecTBUS.

® JCIOJIb30BaTh BOINPOCHI KaK HCCIIENOBATEILCKUI WHCTPYMEHT TMO3HaHUS, (HOPMYIUPOBATH
BONPOCHL, (DUKCHPYIOIIKE MPOTHBOpPEUrEe, MNPOOJIeMy, CaMOCTOATEIbHO YCTaHABIIMBATH
HMCKOMOE U JaHHOe, (POpMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIUI0, MHCHHUE;

® TPOBOJUTH TIO CAMOCTOATEIHLHO COCTABJICHHOMY IIJIaHY HECJIOXHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

® CaMOCTOSITENHHO (OPMYIUPOBATH OOOOIIEHHUS W BBIBOJABI MO PE3yJIbTaTaM IMPOBEIEHHOTO
HAONIOJIEHUsI, WCCIEJAOBaHUs, OIIGHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YIbTATOB,
BBIBOZIOB Y 0000ILEHNUIH;

® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH MPEATION0KEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

® BBIIBJIATH HEJAOCTATOYHOCTh M M3OBITOYHOCTH WH(MOpPMAIUMH, NaHHBIX, HEOOXOIUMBIX IS

pereHus 3a1a4u;



BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HMHTEPIPETUPOBATh HHOOPMALIHIO
Pa3IUYHBIX BUJOB U (POPM MpEICTABICHHUS;

BBIOMpaTh (opMy IMpeacTaBiIeHUS HHPOpPMAIMK U WUIIOCTPUPOBATH pelIaeMble 3ajadu
CXeMaMHu, IuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAEKHOCTh HHMOPMALUKM IO KPUTEPUAM, NPEUIOKEHHBIM YUYUTENIEM WU
cOpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJCHHS B COOTBETCTBHM C YCJIOBHSMH H IEIISIMHU
OO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M NMHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHCHHS IO XOJy pEIICHUs 3aJadd, KOMMEHTHPOBATH MOIyYEHHBIN
pe3yInbTaT;

B XOJ¢ OOCYXIECHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBbI, MPOOJIEMBI,
pelnraeMoii 3a1auu, BRICKa3bIBaTh HJICH, HAIICIIEHHBIC HA TIOUCK PEIICHHS], CONIOCTABISTH CBOH
CYXKIEHUS C CYXICHHSMH JPYyrMX YYaCTHHKOB JHajora, OOHApyXWBaTh pasziHuue |
CXOJICTBO TMO3MIINI, B KOPPEKTHOU (hopMme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;
MPEJICTABIATh PE3yJAbTaThl PEHICHHUS 3a7add, SKCIICPUMEHTA, WCCIICOBAHHS, TIPOCKTA,
CaMOCTOSITENILHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a7ad TMPE3CHTAUU H
0CcOOEHHOCTEH ayJUTOPUH;

MOHUMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaIbHOW pabOTHI TpH
pelIeHnN y4eOHBIX MaTEMaTHICCKHX 33]1aY;

NPUHUMATh IIe]Ib COBMECTHOHM JICSITEIbHOCTH, IUIAHHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThI, pacnpenensaTh BUILI pabOT, JTOTOBApPHBATHCS, OOCYXKIATh IMPOLECC U Pe3yibTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (Qopmax palboThl (00CyXIeHus, OOMEH MHEHUSMU, MO3TOBBIC
IITYPMBI U JIPYTHE), BBIIOIHATh CBOI 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JICHCTBHS C
IpYTUMH 4YJ€HAaMH KOMAaHJbI, OLIEHWBATh KaueCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO
KpuTepusiM, cHOPMYIIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS
Camoopranmusanmus:

CaMOCTOSITENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PELIeHMs 3a/aud (MM ero 4acTb), BBIOMpATh
Croco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIICHUH ¢ yUETOM HOBOM HH(pOpMAaILIUH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTara perieHus
MaTeMaTHYCCKOM 3a1a9Hu;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OIIHOOK,
BBISBJIEHHBIX TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE peE3yJIbTaTa JAESITEIBHOCTA ITOCTABICHHOM LIEIM U YCIOBHSM,
OOBSICHATh TMPUYUHBI JOCTHKCHUS WIM HEAOCTHKCHHS 1IEJHM, HAaXOIWTh OIIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xoHIity 00y4enus B 7 Kjacce 00yJaromuiics MOJYIUT CIETYIOIINE TPEeIMETHBIC Pe3yIbTaThl:
Yuciia 1 BLIYUCJICHUSA
BreimonHsATh, coueTas yCTHBIE W TIMCHMEHHBIE TPHUEMBI, apU(METUUECKHE JEUCTBHS C

palMOHATBHBIMH YHCIAMHU.
HaxomuTh 3HaueHUs YMCIOBBIX BBIPAXKCHHM, TPUMEHATH Pa3HOOOpA3HBIE CIOCOOBI M MPUEMBI
BBIYHMCIICHHS 3HaYEHU APOOHBIX BBIPAKECHUIMA, COACPIKAIITNX OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.



[TepexoauTh OT 0JTHOM (HOPMBI 3aITUCH YKCEIT K APpyroi (MpeoOpa3oBhIBATh NECATUYHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHUBaTh U YIOPSAJOYMBATH PALlMOHANIbHBIE YUCIIA.

OxpyryisTh yncna.

BBIMONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCICHHH, OICHKY 3HAUYEHUH YHCIOBBIX
BbIpaKCHUI. BBIMOMHATH AEMCTBUS CO CTENIEHSMU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEIN HATypaJIbHbBIX YHCEI.

Pemate  mpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOLICHHEM BEIUYHH,
MPONOPIMOHATIBHOCTBIO BEJIMYWH, MPOLEHTAMHU, WHTEPIPETUPOBATh PE3YIbTAaThl PEHICHUS 3a/1ad C
y4€TOM OrpaHUYECHH, CBA3AHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp30BaTh anreOpanyecKkyrd TEPMUHOJIOTHIO M CHUMBOJHKY, NMPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4eOHOro MaTepuania.

Haxoauth 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BoimonusaTe npeoOpa3zoBaHusl LEJIOT0 BBIPAXEHUS B MHOTOWIEH MPUBEICHUEM MOJI00HBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BEIMONHATE yMHOKEHUE OJHOWIECHA HA MHOTOWIEH W MHOTOWIEHA HA MHOTOWICH, IPUMEHATh
(dbopMyIbI KBaZpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3ioKeHHEe MHOTOWICHOB Ha MHOXHTENIU C IMOMOIIBIO BHIHECEHUS 32 CKOOKHU
00IIIero MHOKHTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHHs Pa3iMyHBIX 3a]ad W3 MaTeMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEW C HATypaJbHBIMU IOKa3aTelsiMU ISl MpeoOpa3oBaHUS
BBIPa)KCHU.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHeliHble ypaBHEHHUS C OJHOM IEPEMEHHOW, MpPUMEHss MpaBHIa Iepexoaa OT
HCXO/IHOTO YpaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABIsSeTCS 1M YMCI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpadudeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOGupate mpUMeEpHl Map YHCEN, SBISIOIIUXCS PEHICHHEM JMHEHHOTO YpaBHEHHS C JIBYMs
NEePEMEHHBIMH.

CTpouTb B KOOPIAMHATHON IUIOCKOCTH T'padUK JMHEHHOr0 ypaBHEHUS C ABYMS IEpEMEHHBIMH,
MOJIB3YSICh TPAapUKOM, TIPUBOIUTH PUMEPHI PEIICHUST YPABHEHUSI.

Pemrate cucTeMbl IBYX JIMHEWHBIX ypaBHEHHMHA C JBYMS TE€pPEMEHHBIMH, B TOM YHCIE
rpapuyecKu.

CocTaBiiTh U peuaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHHUH MO YCIOBHUIO
3a]1auu, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d TIOJTYYCHHBIH PE3yIbTaT.

DOyHKIUHT

N300pakaTh Ha KOOPAMHATHOM MPSAMON TOUYKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpJIMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aUCHIBATH YHCIOBBIE IPOMEKYTKH Ha alreOpandeckoM si3bIKe.

OTMeyarh B KOOPJAWHATHON IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJAWHATaM, CTPOWTH Tpaduku
nuHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnwuceiBaTh ¢ MOMOUIbIO (YHKIHMHA HM3BECTHBIE 3aBHUCUMOCTH MEXIY BEIMUYMHAMM: CKOPOCTH,
BpeMs, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padoThI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuwii Ccroco0d TpPEACTaBICHHUs W aHaidu3a WHPOpMAIMU, HW3BJIEKATh H
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konIty o0yuenus B 8 kjacce 00y4aroImuics MoyduT CaeyIomue NpeIMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCTICHUA

Hcnonp30BaTh HavalbHbIE TMPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN JUIs
CpPaBHEHHUS, OKPYIJIEHUS U BBIYHUCICHUM, H300pakaTh JCMCTBUTENbHBIE 4YHCIIAa TOYKAMHU Ha
KOOPJAHMHATHOU IIPSIMOA.



[IpuMeHATh MOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBaJpaTHHIE KOPHU,
UCMONb3ys TpU HEOOXOOUMOCTH  KalbKYJISATOP, BBIIOJHATH IPEOOpa3OBaHUS  BBIPAKEHHH,
COJIeprKaIlMX KBaJpaTHBIEC KOPHU, HCIIONIb3Yysl CBOMCTBA KOPHEH.

Vcnonb30Bath 3anucy OOJBIIMX U MaJIbIX YUCEN C TIOMOIIBIO JIECATUYHBIX Apo0eit U creneHei
gucina 10.

AsredOpanyeckue BbIpasKeHMsI

[IpyMeHATHh MOHATHE CTENIEHU C LIEIbIM MI0Ka3aTeNeM, BIIOIHAT IPEOOpa30BaHMsl BbIPAXKEHUH,
COJZIep KAILMX CTEIECHHU C LEIbIM [1I0KA3aTENIEM.

BBIMONHATE TOXXIECTBEHHBIE MPEOOPa30BaHMsI PALMOHAIBHBIX BBIPAKCHHI HAa OCHOBE IPaBUI
JeUCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHU ApoOsMu.

PackiagpiBaTh KBaZpaTHBINA TPEXWICH HA MHOXKHATEIIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHUH UIS PEIICHHs Pa3lIWYHBIX 33]ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nmHelHbIe, KBaPATHBIC YPABHEHMS U PAllMOHAJIbHBIC YPABHEHUS, CBOIALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMS [IEPEMEHHbBIMHU.

[IpoBoauTs mpOCTEHIINE HCCIEAOBAaHWUS YPAaBHEHHM W CHCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
IPUMEHEHUEM TpadUuuecKuX NpeACTaBICHUN (yCTaHaBIMBaTh, UMEET JM ypaBHEHHME WIN cHCTeMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

[lepexonuth OT ciOBECHON (HOPMYIHPOBKHU 3aJauM K €€ anreOpandyeckoi MOJIEIN C MOMOILBIO
COCTaBJICHUS] YPABHEHUS UJIM CUCTEMbl YPABHEHUI, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIyYEHHBIN pe3yJIbTar.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB MJIsl CPAaBHEHUs, OLIEHKH, DPELIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, JaBaTh rpa)uuecKyr0 WILTIOCTPAIIMIO MHOXECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYEHHUsI), ONpENesITh 3HaueHHEe (PYHKUMU MO 3HAYEHHUIO apryMEHTa, OIpeAessTh CBOWCTBA
¢dbyakuun 1o e€ rpaduky.

Ctpouts rpaduku 3JI€MEHTapHbBIX (QYHKLIUH BUJA:

y =k/x,y=x2,y=x3,y = x|, y = VX, OmHCBIBaTH CBOMCTBA YHCIOBON (PYHKIIHH 110 &8 rpaduKy.

K koHIly 00yueHus B 9 kjacce 00y4aromuics MoyuuT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YIOPSAJO0YMBATh pallMOHAIbHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Beimonuate apudmernyeckue ACWCTBUS C pAlMOHAIBHBIMH YHCIAMHU, COYeTass YCTHbIE H
MIMCBbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxomuTth 3HaueHus creneHed C LEIbIMU IOKa3aTeNssMU M KOpHEH, BBIYUCIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrysTh IE€HCTBUTENBHBIE YMCIIA, BBIIOIHATH NMPUKUIKY PE3yJbTaTa BBIYMCIICHUH, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHble U KBajJpaTHbIE YpaBHEHHUS, YPaBHEHHUS, CBOJSIIUECS K HHUM, MPOCTEHIINE
IpoOHO-pallMOHATIBHBIC YPABHEHHUS.

Pemarp cucTeMbl [BYX JIMHEHHBIX YpPaBHEHUH C JBYMs IEPEMEHHBIMH M CHUCTEMBI ABYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIAETCS JTUHEHHBIM.

Pemarp TekcToBble 3amaun anreOpanyeckuM CIIOCOOOM C MOMOIIBIO COCTaBJICHUS YpaBHEHHUS
WJIM CUCTEMBI IBYX YPAaBHEHUH C IByMsl IEPEMEHHBIMH.

IIpoBoauTh IpOCTEMIINE HCCIENOBaHUS ypaBHEHUN W CHUCTEM YpaBHEHUMH, B TOM 4YHCIE C
IpUMEHEHHEM TpaUuuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JM YpaBHEHHE WJIH CHCTEMa
YPaBHEHHH pPELICHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemiare nnHeiHbIe HEPABEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300paXkaTh PELICHHE HEPAaBEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEILICHUE C IIOMOILBI0 CUMBOJIOB.



Pemate cucTEMBl JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE KBaJIpaTHOE
HEPaBEHCTBO, H300pakaTh PEIICHHE CHUCTEMbl HEPABCHCTB HA YHCJIOBOM MPSIMOM, 3aIllMChIBAThH
pELIEHHE C MOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IMYHBIX 3a7a4.

DOyHKUMH

Pacrio3naBate (yHKIMH H3y4deHHBIX BHJIOB. IloKa3piBaTh CXEMaTHYECKH PACIOJIOKCHUE Ha

KOOPAMHATHOM IJI0CKOCTH IpadukoB GyHKIwi Buga: Y =KX,y =kx+ b,y =k/x,y =ax2 + bx +c,y =
x3, y = VX, Y = ||, B 3aBHCHMOCTH OT 3HaYeHHiT KOd((DHUIMEHTOB, ONUCHIBATH CBOHCTBA ()YHKIIUIA.

Ctpoutsb 1 n300pakaTh CXeMaTUYECKH rpauKy KBaJPAaTHUHBIX (PYHKIUN, ONUCHIBATh CBOHCTBA
KBaJPaTUYHbIX QYHKLUH 110 UX TpaduKam.

Pacnio3HaBath KkBajpaTHuHyl (YHKIMIO 110 (opmylie, NPUBOJUTH MPUMEPHl KBaJApaTUUYHBIX
(GyHKUMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPHUH.

YucinoBblie NOCTEA0BATEIBLHOCTH U NPOrPeccun

Pacnio3HaBaTh apupMeTHYECKyl0 M TI'€OMETPUYECKYI0 IPOrpecCHMHM IpH pas3HbIX crocolax
3a/laHusl.

BbINONMHATE BBIYMCICHUS C UCHOJb30BaHHMEM (OpMysl N-TO WieHa apUPMETHUECKOH U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIE0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMHU IIOCJIENOBATEIBHOCTAMM, B TOM 4YMCIE 3aJa4d U3
peanbHOM KU3HHU (C UCTIONB30BAHUEM KAIIBKYIATOPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAIeCKHe BHIpaCHHA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥PABHEHI 11 HepaBeHcTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAHHATSL U rpaguicH. DyHicui https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHie  obobuerie 6 https://m.edsoo.ru/7f415b90
BIIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 102 5 0

[NPOTPAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
3) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
9 ) 4 9
yHKLLHH. THCIOBbIC pyHKLIAH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 5 0

[TPO'PAMME



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 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6nmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubnunoreka LIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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