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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAETCS OJHMM W3 OMOPHBIX KYpPCOB OCHOBHOTO 0OmIero oOpa3oBaHHs: OHa
o0ecrieynBaeT U3yuyeHHe IPYyTrux JUCIHILINH, KaK €CTECTBEHHO-HAYYHOT 0, TAK ¥ TYMAaHUTAPHOTO IIUKJIOB,
e€ OCBOEHHE HEOOXOOUMO MJs MPOJOJDKEHUs OOpa3oBaHMs M B ITOBCEJHEBHOHN >Xu3HU. Pa3Butue y
o0yJaromuxcs HAyYHBIX MPEICTABICHUNA O MPOUCXOXKICHUN U CYIIHOCTH alre0pandeckux aOCTpakuui,
croco0e OTpakeHUs] MaTeMaTHYeCKOM HayKoil SBJIEHHMH M NPOLIECCOB B MPHUPOJE U OOLIECTBE, POJIH
MaTEeMaTHYECKOTO MOETUPOBAHHS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (hOPMHUPOBAHHIO
HayYHOT'O MMPOBO33PEHHUSI M KauecTB MBIILICHHs, HEOOXOAMMBIX MAJs aJalTallid B COBPEMEHHOM
nudpoBoM obrmiectBe. M3yueHue anreOpbl oOecreunBaeT pa3BUTHE yYMEHHUs HaOIOIaTh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUIEHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBAaTh CBOU JEHCTBHUA M BBIBOJBI, (POPMYIHUPOBaTH yTBepkIacHHs. OCBOeHHE Kypca anreOpsl
obecreynBaeT pPa3BUTHE JIOTMYECKOI'O MBIIUIEHUS OOYYarOLUXCsA: OHM HCHOJb3YIOT IEIyKTHBHBIE U
MHAYKTHBHBIE pacCcyXJeHHs, 0000IIeHne 1 KOHKPETU3aIuio, abcTparupoBanue U anainoruto. Odydenue
anreOpe mpeArnosaraeT 3HauuTeNIbHbIH 00bEM CaMOCTOSITEIBHON J1eATEIHOCTH 00YUYaIOIIMXCsl, TOITOMY
CaMOCTOSITEJILHOE PEIICHUE 3a/1a4 SBJISETCS peaau3anueil 1eATeIbHOCTHOrO MPUHIIUIA 00Y4YEeHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Amnredpa» s OCHOBHOIO OOLIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHUMAIOT COJAEP)KaTeNbHO-METOAMYECKUEe JHUHMM: «Uucaa M BBIYUCICHUS,
«AnreOpanueckue BBIPpAXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxpas u3z stux
COJIepKATEIbHO-METOJUUECKUX JIMHUM pa3BUBAeTCs Ha MPOTSHKEHUU TpEX JIET HU3Yy4eHHs Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JMHUSAMH. B Xozme u3ydeHuss y4deOHOro Kypca OOYyYaromuMmcst
IPUXOJUTCS JTOTMYECKH pacCyXaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B CBSA3M € 3TUM B
nporpaMMmy y4eOHOTro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, NPEICTABICHHBIC BO
BCEX OCHOBHBIX pasfenax MaTeMaTH4ecKoro oO0pa3oBaHMs M CIOCOOCTBYIOLIME  OBJAJICHHIO
00Oy4arolMMHUCSI OCHOB YHUBEPCAJIBHOTO MaTeMaThdyeckoro s3bika. CoaepKaTelbHOM M CTPYKTYpHOMH
0COOEHHOCTBIO Y4eOHOT0 Kypca «AreOpay» sBISETCS €ro HHTETPUPOBAaHHBIN XapakTep.

Copepxanve aMHUM «YucClia M BBIYMCIEHUS» CIYKUT OCHOBOW JJis JAJbHEHIIEr0 W3Y4EeHHUS
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOrO MBIIUIEHUS, (OPMUPOBAHHIO
YMEHHMSI 0JIb30BAThCs aJTOPUTMaMH, a TakXKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIs TIOBCETHEBHOM XM3HHU. Pa3BUTHE MOHATHS O 4YMCIIE HAa YpPOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUs
CB3aHO C palMOHAIBHBIMM M HWPPALUOHAIBHBIMU 4HCIaMH, (OPMHUPOBAHHMEM MPEACTABICHUN O
JEeWCTBUTENILHOM 4HCJe. 3aBepIleHUE OCBOEHHUS YWCIOBOW JIMHUUM OTHECEHO K CpelHeMy oOuiemy
00pa3oBaHMUIO.

Conepxanue ByX anreOpandeckux JIMHUM — «AjireOpanyueckue BBIPAKEHHUS» M «YpaBHEHHS U
HEPAaBEHCTBa» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCS MaTeMaTU4YecKoro  ammapara,
HEOO0XOAUMOTO Ul PelIeHHs 3a/la4 MaTeMAaTUKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOro o0miero o6pazoBaHus Y4eOHBIM MaTepuan TPYNINUPYETCSs BOKPYT
palMoOHANBHBIX BBIpAXKEHUH. Anredpa JEMOHCTPUPYET 3HAaYEHHE MAaTeMaTHKH KakK s3bIKa IS
ITOCTPOEHUsI MAaTEMaTUYECKUX MOJEINEH, ONMMCAHUs IPOLECCOB M SABJICHHWM peaapHOro Mupa. B 3amaum
o0y4yeHus anredpe BXOAAT TaKkKe JajbHeiIee pa3BUTHE aJITOPUTMHUUECKOTO MBIIIUIEHUS, HEOOXOJMMOTO,
B YaCTHOCTH, JJIs OCBOEHHS Kypca MH(OPMATUKU, U OBJa/IEHUE HaBbIKAMU JETYKTUBHBIX PACCYKICHUM.
[IpeoOpa3oBanue CUMBOJBHBIX (DOPM CIIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATIBHO-TpAQUUECKONW JIMHUM HAIeIeHO Ha MOJy4eHHE OO0YydaroUMMUCS
3HAHUN O QYHKIUSIX KaK BaKHEHWIIEW MaTeMaTHYeCKOW MOJAENW IS ONMHCAHUS W HCCIEIOBAaHMS
pa3sHOOOpa3HBIX MPOLIECCOB U SIBICHUM B mpupoie u obmecte. M3yueHue martepuana CHOCOOCTBYET
pasBUTHIO y OOYy4YarolUXCsid YMEHHs MCIIOJIb30BaTh pa3IMUYHbIE BBIPA3UTENIBHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHbIE, CHMBOJIMYECKHE, TpauuecKue, BHOCUT BKJIaX B (OpPMHpPOBAHUE
IPEJCTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LUBWIN3ALUHN U KYJIbTYPBHI.

Cornacno ywyeOHOMY MiaHy B 7-9 kjaccax u3ydyaercs y4eOHBIH Kypc «Amredpay», KOTOPBIH
BKJIIOYAET CJIEQYIOLIME OCHOBHBIE pa3leibl coaepkaHus: «Hucia v BBIMMCICHUA», «Anredpanyeckue
BBIPAXKCHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».

Ha u3ydyenue yuebnoro kypca «Anredpa» orsoautcsi 306 gaco: B 7 knacce — 102 gaca (3 gaca B
Hezento), B 8 kimacce — 102 yaca (3 yaca B Hezenio), B 9 kimacce — 102 vaca (3 gaca B Hefelno).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEXO0J] OT OAHOM (opMbl 3amucu apodel K ApYroi.
IlonsiTe panMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YINOPAJOYMBAHME pPALMOHAIbHBIX YHCEIN.
Apudmerndeckrue ACUCTBUS C pallMOHAIBHBIMU 4yucliaMH. PernieHue 3agad u3 peaybHOW MPAaKTUKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHue BHIPAKEHUH Ha OCHOBE
OIlpeJiesIeHus], 3auch OonbMX uyucel. IIponeHTsl, 3anuchk NpPOLEHTOB B BUAE APOOM U IpoOU B BUIE
IIPOLICHTOB. Tpu OCHOBHBIE 3a/1a4M Ha IPOLEHTHI, PELICHUE 3a7a4 U3 PEAIbHOU ITPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

[lepemenHblE, 4YHCIOBOE 3HAYECHHE BBIPAXKEHHS C MNEpPEeMEHHOW. JlomycTumble 3HA4YEHHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHAe (opMyibl. Berumcienus mo
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BbIPQKEHUH, TOXKJECTBEHHO DPABHbIE BBIPAXKEHUS, IpPaBUIIA
npeoOpa3oBaHusl CYMM U TPOW3BEICHMI, IpaBHJa PACKPHITUS CKOOOK W TPHBEIEHHS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpnowieHbsl n MHoOrowieHsl. CteneHb MHorowieHa. CIl0)K€HHE, BBIYUTAHHE, YMHOXCHHE
MHOTrOoWwIeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBAApaT CyMMBbl U KBajapaT pazHoctu. dopmyna
pa3HOCTH KBaApaToB. Pa3oskeHne MHOTrOUIE€HOB HA MHOKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHHUS, PaBHOCUIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YUCJIO KOpPHEH JMHEHMHOIO YpaBHEHWMs, peLICHUE
JUHEHHBIX ypaBHeHUH. CocTaBieHHME ypaBHEHHUI IO YCIOBHIO 3aJaud. PellleHne TEeKCTOBBIX 3afad C
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. CucreMa JByX JMHEHHBIX YpaBHEHUM
C JByMs IepeMeHHbIMHU. PelneHne cucreM ypaBHEHHH crocoOoM mojacTaHoBKU. Ilpumepsl penieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKUMH

Koopaunara toukn Ha mpsMoin. UucioBble NpOMEXYTKH. PaccTosHue Mexnay AByMs TOYKaMHU
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronpHass cucrema koopawHat, ocu OX u Oy. AOlcumcca W OpJWHATA TOYKH Ha
KOoOpAMHATHOH 1iockoctu. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UTeHne rpadukoB peabHBIX
3apucumocteil. [lonstue dynkuuu. I'padux Gynkuuu. CpoiictBa QyHkuuil. Jlunelinas ¢yHkuus, eé
rpaduk. I'paduk ¢pynkuun y = [X|. [padudeckoe penieHue TMHEHHBIX ypaBHEHHH U CHCTEM JIMHEWHBIX
YpaBHEHUM.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanpatuslit kopeHb u3 yucna. [lonarue 06 uppaunoHaibHOM yHcie. JleciTHuHble MPUOTMKEHUS
uppanroHanbHbIX uHced. CBOHCTBa apu(]MeTHUECKUX KBaJIpaTHBIX KOPHEW W MX TNPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAXKECHUN U BBIYMCIICHUAM. [IeficTBUTENBHBIE YHCIIA.

Crenens ¢ 1enpIM IOKa3atenaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YKCa.

Anrebpandeckue BeIpaXeHUSIAJITeOpanyecKue BbIPasKeHust

KBanpaTHslil TpéXuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas npoOb. OCHOBHOE CBOMCTBO anredOpawmdeckoi npobu. CrokeHue, BhIUMTAHUE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. ParonanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHHS U HEPABEHCTBA



KBagpatnoe ypaBHeHue, popmylia KOpHEW KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHH, CBOAAIINXCS K TMHEHHBIM U KBaipaTHEIM. [IpocTeiimme 1poOHO-paliuoHanbHbIe ypaBHEHHUS.

I'paduueckas uHTEpIIpETAIIUS YPAaBHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHCWHBIX YpaBHEHUI
C IByMs IepeMeHHbIMU. [IpuMepsl perieHns cucTeM HETMHENHBIX YPABHEHUM ¢ JBYMS [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNredpanyeckum crocoooM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON IepeMeHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHelHbIE HEpAaBEHCTBA C OAHOM nepeMeHHOH. CHUCTeMbl JTMHEUHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

OyHKIMU DYHKIUT

[Tonstre Gynkuuu. OOIACTH ONPEAETCHUS M MHOXECTBO 3HaueHUH (yHKIuU. CriocoObl 3amaHus
GyHKIHA.

I'papux Pynxmun. Ytenue cBoiictB ¢yHkumu no e€ rpaduxy. [Ipumepsl rpaduxoB ¢GyHKIUi,
OTPaXKAKOIINX PEAIbHBIE IPOLIECCHI.

OyHKIUY, OMHUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO MPONOPIHUOHAIBHBIE 3aBUCHMOCTH, UX TPpa(UKH.
OyHkuuu Y = X2,y = X3,y = VX, y=|x|. Tpacduueckoe pemenne YpPaBHEHUU U CUCTEM ypaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PannonanbpHble ymcliia, UppalMOHAIbHbIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUUYHBIE IPOOH.
MHOXecTBO JeHCTBUTENBHBIX YMCEN, JEHCTBUTENbHbIE YHCIA KAaK OECKOHEYHbIE JECATUYHBIE TPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKJIY MHOKECTBOM JCHCTBUTEIBHBIX YHMCENI M KOOPAMHATHOM
MPSMOM.

CpaBHEHHUE IEHCTBUTENBHBIX YHCEI, apU(METHYECKHE JCHCTBUS C JEHCTBUTEIBHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AJTUTEIBHOCTh IPOLIECCOB B OKPYXKAIOILEM MHpE.

[TpuOnmxE€HHOE 3HaYEHHE BEIMYMHBI, TOUHOCTh NMpuoamxenus. Oxpyriaenue uucen. [lpukunka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASILMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHMI, CBOASIIMXCA K KBaJpaTHbIM. buKBaapaTtHoe
ypaBHeHue. IIpumepsl pelieHus ypaBHEHMM TPETbe W 4YETBEPTOM CTENEHEHW pa3JIoKEHUEM Ha
MHOXUTEH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHMH. PelieHne TEKCTOBBIX 3ajad  aireOpanyeckum
METOJ/IOM.

VYpaBHeHHe C IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenne cucreM IByX JTMHEHHBIX YpaBHEHUH C
NBYMsl MIEpEMEHHBIMU. PenieHue cucreMm AByX YpPaBHEHMM, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTalUs CUCTEMbI YPaBHEHUH ¢ ABYMS IEpeMEHHBIMHU.

Pemenre TeKCTOBBIX 33724 aNreOpandecKuM CIIoCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHEWHBIX HEPABEHCTB C OJJHOM IepeMEHHOM. Pemenne cucreM JINHEMHBIX HEPABEHCTB C
onHoi mepemeHHoW. KBanparHele HepaBeHcTBa. ['padmueckass MHTEpIIpeTanysi HEPABEHCTB U CHUCTEM
HEPABEHCTB C JBYMs IEPEMEHHBIMHU.

OyHKIMUDYHKIUH

KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopHHATHI BEPIIMHBI TapadOIbl, OCh
CUMMETpPUHU TTapaboIIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTsa.

Uucosble 0CiIe10BaTENbHOCTY YHCI0BBIE OCAEA0BATEILHOCTH U IIPOrPecCH U

[ToHsiTHE 4YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHUE TMOCIEAO0BATEIbHOCTH  PEKYPPEHTHOM
bopmyoit u hopmysoit N-ro YjeHa.

Apudmerndeckass U reoMmerpuueckas mporpeccuu. opmynsl N-To ujieHa apuPpMETHIECKON u
F€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0pakeHne WIEHOB apuU(PMETHYSCKOH W TEeOMETPUYECKOW TPOrpeccHid TOYKaMH Ha
KOOPJAMHATHOM TIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbLI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaThl OCBOSHUS MPOrpaMMbl yUeOHOI0 Kypca «AJredpay» xapakTepu3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILICHUEM K JIOCTH)KEHHUSAM POCCHUICKMX MaTe€MaTHKOB M POCCUICKONM MaTeMaTW4eCKOM ILIKOJBI, K
MCIOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJHEHHIO OO0S3aHHOCTEW TpakJaHMHA M peaju3alld €ero Ipas,
IPEJCTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX ()YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
mporenyp TpakJaHCKOro ooOmiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO
TUYECKUX MPOOJIEM, CBS3aHHBIX C NPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHME€ B pEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTHYecKOH
HAIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTH4YeCKOro oOpa30BaHUS Ha MPOTSHKEHHH BCEU YKU3HU
IUI yCIIEIIHOM NpodeccHoHaNbHOM NeSTeIbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOSHHEM WHAMBHIYATbHON TpaeKTOpHH 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOILECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO MaTEeMaTHUYECKUX OOBEKTOB,
3aJ1a4, peleHui, pacCyKJAeHHI, yMEHHUIO BUIETh MaTeEMaTUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIMeN B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuYHBIX MpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, IPUPOABI U 00IIEeCTBA, TOHUMAHUEM MaTeMaTHUeCKOM HayKu Kak
cdepbl YeIOBEYECKON NEesITeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JUISl Pa3BUTUS IUBUIM3ALINH,
OBJIAZICHUEM SI3BIKOM MaTEMAaTHKM M MaTEMAaTUYECKOM KYJIbTYPOW KakK CpEICTBOM IIO3HAHUSA MHDa,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMHU UCCIIEIOBATENBCKOMN 1€ATEIbHOCTH;

6) d¢usnyeckoe BocnuTaHHMe, (POPMHMPOBAHHE KYJIbTYPbl 310POBbSi M 3MOLHOHAJIBHOIO
os1aromostyums:

TFOTOBHOCTBIO IPUMEHATH MAaT€MaTUYECKUE 3HAHMS B MHTEPECAX CBOErO 3J0POBbs, BEACHMUS
3I0pOBOr0 00pa3za >KHU3HM (30pOBOE MHTaHHE, COAJAHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXA,
peryisipHas ¢pu3udeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ [paBa JIPyroro 4eJIOBeKa,

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

OpUEHTalle Ha MpPUMEHEHHE MaTeMaTHYeCKHMX 3HaHMW JUIsl pelieHHsl 3adad B 00JacTH
COXPAHHOCTH OKPY’KAIOIIEH Cpenbl, IUIAHUPOBAHMSI TIOCTYNKOB M OLICHKH X BO3MOKHBIX ITOCJIEICTBUI
IUI OKpYXKaroIled cpenbl, OCO3HAHHEM IJI00ATbHOTO XapaKTepa 3KOJOTMYECKUX MpoOsieM U MyTed uX
pelieHus;

8) ajanTanmus K M3BMEHAOIUMCS YCJI0BUAM COLMAJIBHONW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K [JEHCTBUSIM B YCIOBUSIX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO JIeATEIbHOCTh, B TOM YMCJIE YMEHHUE YUYUThCA Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JIeSITEIbHOCTH HOBBIE 3HAHMUSI, HABBIKU M KOMIIETEHIIUH U3 OTbITA APYTHX;

HE00XOAUMOCTBIO B ()OPMHUPOBAHNUN HOBBIX 3HAHUM, B TOM 4uciIe (GOPMYJINPOBATh UAEH, TOHATHS,
rUNoTe3sl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE paHEC HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlHIO, BOCIPUHUMATh CTPECCOBYIO CHTYALMIO Kak
BBI30B, TPEOYIOLINI KOHTpMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLICHHsI U JeHCTBUA, GOPMYIUPOBATE U
OLIEHUBATh PUCKH U TIOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBIISATh M XapaKTEPU30BATh CYIIECTBECHHBIC MPU3HAKH MAaTEeMAaTHYECKUX OOBEKTOB, MOHITHH,
OTHOIICHUHA MEXIY HOHATHAMH, (OPMYIHPOBATH OIPEICICHUS TOHSATHHA, YCTaHABIMBATbH
CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKALIMM, OCHOBAHU AJs 0000IIEHNS U CPAaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBAaTh U IPeoOpa3OBbIBaTh CYXKICHMS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTUBOpeuUusi B (akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHHSX, IMpeiaraTb KPUTEPUHM ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieNlaTh BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparb JJOKa3aTelnbCTBA MAaTEMaTHMUYECKUX YTBEPKICHUH (NpsiMble U OT HPOTUBHOIO),
IIPOBOJIUTh  CaAMOCTOSITENIbHO ~ HECJOXHBIE  JIOKAa3aTelbCTBA  MaTeMaTH4YeCKHX  (DaKToB,
BBICTpAauUBaTh ApPryMEHTAIMI0, [PUBOJUTH IPUMEPbl U KOHTPHPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATh Croco0 pemieHust yueOHO# 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB pEIICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMNN ¢ Y4ETOM CaMOCTOSTENbHO BBIJECICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareibCcKue AeiiCTBHS.

UCIIOJIB30BATh BOINPOCHI KaK HCCIENOBATENLCKUI HWHCTPYMEHT IO3HAaHUS, (GOpMyIHpoBaTh
BOIIPOCHI, PUKCHUPYIOLIE TPOTHBOPEYNE, POOIEMY, CAMOCTOSITEIEHO YCTaHABIMBATH UCKOMOE
U JaHHOE, OPMHUPOBATH TUTIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IIPOBOJIUTH 110 CAMOCTOATENBHO COCTABICHHOMY IIaHY HECJIOXKHBIM SKCIIEpUMEHT, HeOOoIbII0e
HCCIIeIOBAaHUE MO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHMYecKoro OOBEeKTa, 3aBHCUMOCTEM
00BEKTOB MEXTY CO0OIi;

CaMOCTOSITENIbHO (pOpMyJIMpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJI0ACHNUS, UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTh MOIYUYEHHBIX PE3yIbTaTOB, BEIBOJAOB U
0000IIEHNI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpOLecca, a TAKXKe BBIIBUTATh MPENOI0KEHUS O ero
Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(OPMAIMM, JAaHHBIX, HEOOXOIUMBIX IS
peLIeHus 3a1a4H;

BBIOMpaTh, AHAIU3UPOBATh, CHUCTEMAaTU3UPOBaThb U  HHTEPIPETHPOBATH HHGOPMALIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (QopMy IMpelacTaBieHHs WHGOpMAMM M WILIIOCTPUPOBATh pEIIaeMble 3a1a4yM
CXEeMaMH, AuarpaMMaMiy, HTHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAA&KHOCTh HMHMOPMALMU MO KPUTEPHUSIM, TMPEIIOKEHHBIM YYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1eliCTBUS:

BOCIIPUHUMATH U (POPMYITUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSMU U LIETSIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U INHUCHBMEHHBIX TEKCTax,
JaBaTh MOSCHEHHUSI IO XOY PEIICHUs 3a1a49, KOMMEHTHPOBATh MOJTyYSHHBIH Pe3ysIbTarT;

B XO0z€ OOCYXIEeHMsS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, HpOOIEeMBI,
pemaeMoil 3a1auu, BbICKa3bIBaTh WICH, HAICJICHHbIC HA MOUCK PEIIEHUs, CONOCTABIATh CBOU
CY)XKICHHUS C CYXICHHSIMHU JPYTUX yYaCTHHKOB JMANOra, 00HapYyKMBaTh Pa3Indne U CXOJCTBO
MO3HULMH, B KOPPEKTHOU opme HopMyTHupoBaTh pa3HOITIACHS, CBOU BO3PAKCHHUS;
NPEACTaBIATh PE3YIbTAaThl PEHICHHUs 3a1aud, OSKCIIEPUMEHTA, MWCCICIOBAHUS, IPOEKTa,
CaMOCTOSATENILHO BBIOMpaTh (opmar BBICTYIUIGHHS C Y4ETOM 3ahad Tpe3eHTAlud |
0CcOOEHHOCTEH ayTUTOPHH;



e T[IOHMMaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBHAYaJIbHOW pabOTHI MNpHU
perieHNN y4eOHbIX MaTEMaTUUECKHUX 3a/1a4;
® [PUHUMATH IIEJIb COBMECTHOU JEATEIHbHOCTH, TUTAHUPOBATh OPTaHU3AINMIO0 COBMECTHON PabOTHI,
pacmipenenath BUAB pabOT, JOTOBApHBATHCS, OOCYXKIATh MPOIECC M PE3yNbTaT padoTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;
® yYacTBOBaTh B TPYMIOBBIX (QopmMax paboThl (0O0CYXKICHHS, OOMEH MHEHHUSMH, MO3TOBBIC
MITYPMBl U JAPYTUE), BHIIOIHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JCUCTBUS C
JIPYTUMH WiI€HaMH KOMAaHJIbI, OIEHHMBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOMIMA MPOIYKT IO
KpuTepusiM, cHOPMYIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anmus:
®  CaMOCTOSITEJILHO COCTAaBIIATH ILJIAH, aJITOPUTM PEIICHUS 3aJadd (MJIW €ro 4acTh), BbIOMpaTh
Ccroco0 pemieHuss ¢ y4€TOM HMMEIONIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHICHHIA ¢ y4ETOM HOBOW MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTE/JIEKT:
® BJIAQAETh CIOCOOAMH CaMOINPOBEPKHU, CAMOKOHTPOJIA TIpollecca U pe3yibTaTa perieHus
MaTEeMaTHYCCKOM 3a1a9Hu;
® I[peABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IpU PELICHUH 3aJa4d, BHOCHTH
KOPPEKTUBBI B JICATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIIOCTABJIEHHON 1EU U YCJIOBUSIM,
OOBSICHSITH IPUIMHBI JOCTHKCHHSI WM HEJIOCTIIKEHUS 1Ie]TH, HAXOIUTh OIIHNOKY, TaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 Kjacce 00y4yaroImuics MoIyduT CIeyrolne NpeAMETHbIE pe3yIbTaThl:

Yucna v BbIYMCICHUSA

BbimonHATe, coderas yCcTHbIE W IHUCbMEHHBbIE NpPUEMBI, apupMeTHYECKHue JeHCTBHUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4yeHUs YHMCIOBBIX BBIPAXKEHUH, MPUMEHSATh pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, coiepKallluX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.

IlepexoauTs OT OAHOM (GOpMBI 3amMCH YUCeN K APyroi (ImpeoOpa3oBbIBaTh JECATUYHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriaTh yncna.

BbINONMHATE NPUKUAKY M OLEHKY pe3yJabTaTa BBIUMCICHWM, OLEHKY 3HAYEHMHM YHCIOBBIX
BbIpaK€HUI. BBIMOMHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsITh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp  npakTHKO-OpUEHTHPOBAHHBIE  3aJauyM, CBA3aHHbIE C  OTHOILIEHWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HHTEPIPETUPOBATH PE3YyJbTaThl pELICHHUS 3agad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIMKY, MPHUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BbimonHATe npeoOpa3oBaHMs 1LEJIOr0 BBIPAXKEHHUS B MHOTOYIEH IPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OHOYICHA HAa MHOIOWIEH W MHOTOYJIEHAa Ha MHOIOWICH, IPUMEHSThH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh Pa3oKEHUE MHOIOWIEHOB Ha MHOMKUTENIN C IOMOILBIO BBIHECEHHS 3a CKOOKH
00IIIEro MHOKUTEIIS, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.



[IpumMensaTh npeoOpa3oBaHUs MHOTOWIEHOB Ul PEIICHUS pPa3jIMYHbIX 33Jad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnons30BaTh CBOWCTBA CTENMEHEH C HATypaJIbHBIMH TOKa3aTeNIMH ISl MPeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemates nvHEHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHSS IIpaBUila Iepexoa OT UCXOJHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars npumepsl Nap 4YHUCEN, SIBIAIOLIMXCS PELUICHHEM JIMHEHHOro ypaBHEHHS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpaUK JIMHEHHOIO YpPaBHEHUS C JIByMsI IIEpPEMEHHBIMH,
MOJIB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucremsl AByX JTMHEHHBIX YPaBHEHHUH € IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBiaTh M pelaTh JIMHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHWHBIX YpaBHEHUMH I10 YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3yJIbTar.

DOYyHKIUH

N300pakaTh Ha KOOPJAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPJMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHUCIIOBbIEC IPOMEKYTKU Ha alredpanyecKkoM s3bIKe.

OtmeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpJIMHATaM, CTPOUThH Ipaduku
nuHeHbIX QyHkuui. Ctpouts rpaduk GyHKIMHU Y = [X|.

OnwuceBaTh ¢ TOMOLIbIO (YHKIUH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEITUYMHAMH: CKOPOCTD,
BpEMsl, PacCTOsIHUE, [IEHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM padoThI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTs rpaduueckuil cnoco0 MpeAcTaBIEHUS W aHalnM3a HMHQOpPMALUM, U3BJIEKaTh MU
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHIly 00yueHus B 8 kjacce 00y4aroImuiics MoyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HadalbHbIE NMPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YUCEN JUIsl CPAaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, N300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPJAUHATHON HPSIMOIL.

[IpuMeHsATh TOHATHE apU(METHUECKOTo KBAJAPATHOIO KOPHSA, HAXOAWTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TP HEOOXOIMMOCTH KaJIbKYJIATOP, BBINOJHSITH IPE0Opa30BaHUsl BBIPAKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3anucu OOJBIIMX M MaJbIX YHMCET C MOMOIIBIO JECATHYHBIX ApoOei U cTeneHeu
yucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHU C IeNbIM MOKa3aTeleM, BBIIOIHATh MpeoOpa3oBaHMs BhIPAKEHUH,
COJZIep KallMX CTENEHHU C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE IMPEoOpa30oBaHUs PAIMOHAIBHBIX BBIPRKEHUI HA OCHOBE MpPaBUII
NeMCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckuMH IpOoOsiMHU.

PacknanpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh mnpeoOpa3oBaHUs BBIPAXKEHUM [UIS pPELICHUS pa3IUYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE, KBagpaTHbIE ypaBHEHUS U PALMOHAIBHBIE YPaBHEHMS, CBOJAILIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs [IE€PEMEHHBIMHU.

IIpoBoguTh mNpoOCTEHIINE HCCIEAOBAHUS YPAaBHEHUHM M CUCTEM YpPaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM TIpadUYecKuX MpeACTaBIeHUN (ycTaHaBIMBaThb, UMEET JIM YypaBHEHHE WIIM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[TepexomuTh OT CiIOBeCHOW (OPMYIMPOBKHU 3a7aud K €€ anreOpandeckoil MOJENIH C IOMOIIBIO
COCTaBJICHUS] YPABHEHMsI WM CUCTEMBl yPAaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIyYCHHBIN pe3yJIbTar.

IIpuMeHsTh CBOICTBAa 4YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHMs, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHON IMEPEMEHHONM M UX CHCTEMBI, JaBaTh IpaUUECKyl0 HWIUIIOCTPALMIO MHOXKECTBA
pelIeHnI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DOYyHKIUA

[loHuMaTh W UCHONB30BaTh (DYHKIMOHAIBHBIE TOHSATUA M S3bIK (TEPMHHBI, CHMBOJHMYECKHE
0003HAYEeHMs), ONpPENENATh 3HaueHUWEe (QYHKIHMU MO 3HAYCHMIO ApPryMEHTa, OIpPENeNsATh CBONCTBA
¢byHKIMY 10 €€ rpaduKy.

Crpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUA:

y = k/x, y=x2,y=x3y =[x, y = VX, OnichIBaTh CBOMCTBA YHCIOBOH (GYHKIMH 1O e rpaduKy.

K koHIy 00yueHus B 9 kiacce o0y4aroImuics MoJIyduT CIeAyroIne NpeAMETHbIE pe3yIbTaThl:

Ymucna v BoIYMCTICHUS

CpaBHUBaTh U yNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

BoimonuATe apupmMeTHyeckue JeMCTBUS C pAlUMOHAIBHBIMHA YHCIAMH, COYeTash YCTHBIE H
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUNCIICHHS C UPPALMOHAIBHBIMHA YUCIIAMH.

HaxomuTh 3Ha4yeHMsI CTENEHEH ¢ LENbIMU IOKA3aTesIMM M KOpPHEH, BBIUMCIATH 3HAYECHUS
YHCJIOBBIX BBIPA)KCHUH.

OKpyryisiTh JIEHCTBUTENIBHBIE YHNCIA, BBIIOJHATh IPUKHUIKY pE3yJbTaTa BBIYUCIECHUMN, OLIEHKY
YKCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHelHbIE M KBaJpaTHbIE ypaBHEHUS, YPABHEHMsI, CBOAAILMECS K HUM, IPOCTEHIINE
IpOoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate cucreMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U CHCTEMBI IByX YPaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISCTCS JIUHEHHBIM.

Pemarp TekcToOBbIE 3a1au anreOpanyeckKuM CIIOCOOOM € IOMOIIbIO COCTABJICHUSI YPABHEHUSI WU
CUCTEMBI JIByX YPAaBHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh MNpOCTEHIIME HCCIEAOBAHMS YPAaBHEHMM M CUCTEM YpPAaBHEHHMH, B TOM YHCIE C
IPUMEHEHHEM TIpadUUyecKuX MpeCTaBIeHUN (ycTaHaBIMBaThb, UMEET JIM ypaBHEHHE WJIM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemiate nuHelHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300paXkaTh PElIeHNE HEPABEHCTB Ha
YHUCJIOBOM ITPSIMOM, 3aITMCHIBATh PELICHHE C TIOMOIIBI0 CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIOYAIOIIME KBaJIpaTHOE
HEPaBEHCTBO, U300pa)xkaTh pPELIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSMOIl, 3aIIUCHIBATH PEIICHUE C
ITOMOUIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELIEHUH Pa3IMYHBIX 3ajad.

DyHKIMH

PacnioznaBaTth (QyHKIMHM H3y4yeHHBIX BHIOB. [loKka3bIBaTh CXeMaTHUECKH pACIOJIOKEHHE Ha
KOOPJIMHATHOM TI0CKOCTH TpadukoB GyHKIwMiA Buaa: Y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, Y =X, y = |X|, B 3aBHCHMOCTH OT 3HAaYeHMI KOIDDHUIMEHTOB, ONMUCHIBATH CBOMCTBA ()YHKIIHIA.

Crtpouth U H300pakaTh CXeMaTH4eCKU TpadUKH KBaJPaTUUHBIX (DYHKIMH, OMUCHIBaTH CBOMCTBa
KBaJIpaTHUHbIX (PYHKIUH 10 UX rpaduxam.

Pacnio3HaBaTh KBaJpaTH4YHYIO (QYHKLIMIO TO ¢GopMyne, NPUBOIUTH MPUMEPH KBaJAPaTUYHBIX
GbyHKIUI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUU.

YucinoBblie NOCTEA0BATEIBLHOCTH U NPOrPecCHn

PacnioznaBath apumeTnyecKyro 1 reOMETPUUECKYIO TPOrPECCUU IPU Pa3HBIX coco0ax 3aJaHus.

BbIMONHATE  BBIYMCICHHUS C UCMHOJNb30BaHUEM (GopMya N-ro  uwieHa apudMeTHUecKol u
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4iIeHBI MOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIOCKOCTH.

Pemarp 3amaum, cBs3aHHBIE C YHCIOBBIMM IOCJIEOBATEIBHOCTAMU, B TOM YHCIE 3aJadydl U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KATBKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).



MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJbTarTa
1 Yucna u BBIYUCIEHUS
11 BB{HOHHHTB, coyerass yCTHbIE M THCHBMEHHbIE TPUEMBI, apupMETHYECKHUE
JICHCTBHUSI C pallMOHAIbHBIMUA YU CIAMHU
HaxomuTh 3Ha4YeHMs] YUCIOBBIX BBIPAXKEHUN, NPUMEHATH pa3HOOOpa3HbIE
1.2 cnocoObl ¥ TpuéMBl  BBIYMCICHUS 3HAUYEHUH JPOOHBIX  BBIPAKEHUH,
coJieprKalnX 0ObIKHOBEHHBIE U JIECATUYHBIE IPOOU
[lepexonuth OT oAHOW (HOPMBI 3aMUCH 4YUCEN K APYroil (mpeoOpa3oBBIBATH
1.3 JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
1.4 CpaBHUBATh U yNOPSAAOUYUBATH PALIMOHAJIBHBIE YHUCTIA
1.5 OKpyTaTh yncia
BBINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIUMCICHWUH, OLIEHKY 3HauY€HUMN
1.6 YHUCJIOBBIX BBIPAXKEHUMN. BBINOMHATH EHCTBHS CO CTENEHSIMU C HATypalbHBIMU
MIOKa3aTeNsIMU
17 [TpuMeHsTh MpU3HAKU JIEIUMOCTH, Pa3jIoKEHHE Ha MHOKUTEIM HaTypaJlbHbIX
qrces
Pemarbs npakTUKO-OPUEHTHPOBAHHBIE 33Ja4ud, CBSI3aHHBIE C OTHOILIECHHUEM
18 BEIMYHH, NPONOPUHOHANLHOCTEIO BEIHYMH, MPOLEHTAMH, HHTEPIPETHPOBATD
pe3ysnbpTaThl pEIIEHUs 3aJad ¢ Y4YETOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOICTBaMM paccMaTpuBaeMbIX 00BEKTOB
2 AnreGpanyeckue BbIpaKeHHs
21 Vcnonb30Bath anredpandyeckyro TEpPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
' IIpolecce OCBOEHUS Y4eOHOT0 MaTepuaa
99 HaxonuTth 3HaueHus OYKBEHHBIX BBIPDAKEHUH NPHU 3aJaHHBIX 3HAYEHMSIX
NIEPEMEHHBIX
23 BeinonHATe mpeoOpa3zoBaHus LENOr0 BhIPAXKEHUS B MHOTOWIEH NPHUBEIECHUEM
' M0JI00OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BbINONMHATE yMHOXXKEHHE OJHOWIEHa Ha MHOTOWIEH W MHOTO4YwIeHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCylecTBIATh  Pa3l0kKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
2.5 BbIHECEHHUS 32 CKOOKM OOIIero MHOMHUTENS, TPYNIUPOBKU CIAraeMblX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
26 [TpumensTh TpeoOpazoBaHUsl MHOTOWIEHOB As ELICHNA PAsIHbIX 387181 13
MaTEMaTHKH, CMEXKHBIX IIPEMETOB, U3 PEAIbHOMN NPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpPaJbHBIMM IIOKa3aTelsIMU s
' npeoOpa3oBaHMsI BRIPAKEHUN
3 VYpaBHEeHUSs 1 HEPABEHCTBA
Pemate nuHEHBIE ypaBHEHHS C OJHOM IMEPEMEHHOW, MPUMEHsSS MpaBuia
3.1 nepexosa OT HCXOAHOIO YpaBHEHUS K paBHOCWIbHOMY emy. lIpoBepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
32 [IpumensaTs rpadguveckue METOIbI TIPU PEIICHUN JIMHEWHBIX YpaBHEHUW M WX

CHUCTEM




[Tonbupars mpuMepbl Map YHUCEN, SBISAIOLMXCA pELICHHEM JUHEHHOTO

3.3 YpaBHEHHUS C ABYMs IEPEMECHHBIMU
Ctpouth B KOOPIMHATHON TUIOCKOCTH TpaduK JUHEHWHOTO ypaBHEHUS C JABYMs
3.4 MEePEeMEHHBIMH; TOJB3YSICh TrpapuKoOM, TMPUBOAUTH MPUMEPHl PEIICHUs
ypaBHECHUS
35 Pemarh cucTembl OBYX JMHEHHBIX YPaBHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
qucie rpaduIecKu
CocraBnsiTh W pemiarb JMHEHMHOE YpaBHEHHE WJIM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHHH MO YCJIOBUIO 33734y, HHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJY4YeHHbIN pe3yibTar
4 Koopaunate! u rpadpuku. OyHKIUN
N300paxaTh Ha KOOPAWHATHOW HPSIMON TOYKH, COOTBETCTBYIOIIKE 3aJaHHBIM
4.1 KOOpJWHATaM, JTy49H, OTPE3KU, HHTEPBAJIbI, 3aIIUCHIBATH YHCIIOBBIEC TPOMEKYTKU
Ha anreOpanyvecKkoM si3bIKe
4.2 OtMmedaTs B KOOPJAMHATHOHN TUIOCKOCTH TOYKH I10 3a/IaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku muHeiHbIX GyHKIHA. CTpouTh Tpaduk GyHKIUHN Y = [X|
OnuceiBaTh ¢ TMOMOINBIO  (YHKIIMA W3BECTHBIC 3aBUCHUMOCTH  MEXIY
4.4 BEJIMUYMHAMU: CKOPOCTb, BpPEMsl, PAcCTOSHUE, IIEHY, KOJIWYECTBO, CTOMMOCTb,
IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI
4.5 HaxonuTh 3HaueHne HyHKIMK IO 3HAYEHUIO e€ apryMeHTa
[Tonnmatp rpaduveckuil Crocod MpencTaBleHUs W aHalW3a WHPOpMaIuy,
4.6 U3BJIEKATb M MHTEPHPETUPOBATh HHPOpPMAIMIO M3 TpaQUKOB peallbHbIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie NpeIMETHEIE Pe3y.IbTATEI 0CBOCHHS OCHOBHOI
pesyaBTATA o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh HavadbHBIC NPEJICTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX
1.1 qyrcen 7S CpPaBHEHUS, OKPYIJIGHHS W BBIYUCICHUH, H300pakaTh
JEHCTBUTEIILHBIC YUCIIa TOYKAMH HA KOOPAHMHATHOM MPSMOMA
[TpuMeHSITh TIOHATHE apU(PMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJHUTh
19 KBaJIpaTHbIE KOPHU, UCTIONB3YS MPU HEOOXOAUMOCTH KaJIbKYIATOpP, BHITOIHSATh
npeoOpa3oBaHusl BBIPAKECHUH, COJEPKANINX KBAJPATHBIE KOPHH, HCIOIB3YS
CBOMCTBa KOpHEMN
13 Hcnonp30BaTh 3amucu OONBIMMX W MalbIX YUCEN C TMOMOIIBI0 JECATHUYHBIX
npoOeit u crenenei yrcnia 10
2 AnrebpanuecKue BhIPAKEHUS
21 [IpuMeHsTh TOHSATHE CTEMEHH C [eTbIM  T0Ka3aTelieM, BBIOJIHATh
npeoOpa30BaHus BRIPAKEHH, COACPIKAIINX CTEIICHH C IIeTTBIM TTOKa3aTeIeM
29 BBINOTHATE TOXAECTBEHHBIE MPEOOpPa30BaHUs PALMOHANBHBIX BBIPAXEHUM Ha
OCHOBE TIPABWJI ACUCTBUIA HAJ] MHOTOWICHAMH U alNTeOpandecKuMu APOOSIMH
2.3 PacknanbiBaTh KBapaTHBIA TPEXUIICH HA MHOKUTEIU
24 [TpuMmeHsTh TpeoOpa3oBaHusl BBIPAKCHUN IS PeILCHNs PAsTHHBIX 33781 3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEabHOM MPaKTUKU
3 VYpaBHEHHUSI U HEPABEHCTBA
31 Pemarp nuHelHbIC, KBaJpaTHBIC YpPaBHEHHS W palliOHAJIbHBIC YpaBHEHHUS,

CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH




IIpoBoauTh IpoCTEHIINE HMCCIECAOBAaHUS YPAaBHEHUH UM CUCTEM YPABHEHUU, B
TOM YHUCIIE C TPUMEHEHHEM TpadUuuecKux MpeacTaBIeHUH (yCTaHABIHUBATh,

3.2 MMEET JIM ypaBHEHHE WM CUCTEMa YPAaBHCHHMM PEIICHHS, €CIM HUMEET, TO
CKOJIBKO, U TIpOYee)
[lepexonuTh OT CJIOBECHOH (HOPMYIHPOBKM 3amadu K e€ anredpandeckou
33 MOJICNIA C TIOMOIIBIO COCTABJICHHS YPAaBHEHHS WJIH CHCTEMBbI ypaBHeHHﬁv,
UHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/Ia4dl TOTYyYEHHBIN
pe3ynbTaT
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHHUS, OIIEHKH, peliaTh
34 JIMHEMHBIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW M HX CHUCTEMBI, J1aBaTh
rpa@uYecKyr0 MJUTIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEPABEHCTBA, CHUCTEMBI
HEPABCHCTB
4 OyHKIIUU
[ToHrMaTh W WCHOJB30BaTh (DYHKIIMOHAIBHBIC TOHSATHS W SI3bIK (TSPMHHBI,
4.1 CUMBOJIMYECKHE 0003HAUCHHUS), ONPEACIATh 3HAUYCHUE (PYHKIMH 110 3HAYCHHUIO
apryMeHTa, ONpeIessaTh CBOMCTBA (DYHKIIUU 10 e€ TpaduKy
CrtpouTtsh rpaduku IeMeHTapHBIX GYHKINUN BUIA:
y=k/x
4.2 y
k/x
, Y =X3, Y = X3, ¥ = [X|, onuCBIBaTh CBOMCTBA YUCIOBON (YHKIMH 11O €€ rpaduKy
9 KJIACC
Kona .
HpoBepsieMoro IIpoBepsiembie HPeIlMeTHLIe pe3yJIbTaThbl 0CBOEHHSI OCHOBHOM
pesybraTa 00pa3oBaTeIbHOW MPOrpaMMbI OCHOBHOT0 0011110 00pa30BaHUs
1 Yucna 1 BEIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAIOYMBATH PAIIMOHAIBHBIE U UPPALIMOHAILHBIE YUCIIA
BremonusaTe apudmernueckue ASMCTBUS ¢ PAllMOHANBHBIMU YHCIAMU, COUETas
1.2 YCTHBIC ¥ TUCBMEHHBIC MPUEMBI, BBITIOTHATH BRIYUCIICHUS C UPPAITUOHATHLHBIMU
YUCIaMU
13 HaxoauThk 3HaueHUs CTemneHekn C LIEBIMH MOKa3aTeIMU 1 KOpHEH, BBIYUCIISATH
3HAYEHUS YHCIIOBBIX BBIPAKEHUI
14 OKpyTIATH } JIEWCTBUTENILHBIE YHCIIA, BI?'IHOJ'IHSITI) NPUKUIKY pe3ysbTaTta
BBIUMCIICHHH, OIICHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHS 1 HEPABEHCTBA
21 Pemarh nWHEWHBIC W KBAaJPAaTHBIC YPAaBHECHUS, YPABHCHHS, CBOISIINECS K HUM,
npocTeiiimme ApoOHO-pallMOHANbHBIC YPAaBHEHUS
99 Pemrate cucTeMsl HBYXVHHHeﬁHLIX ypaBHEHUH C JBYyMS MEPEMEHHBIMI U
CHCTEMBI JIByX YPaBHEHHUH, B KOTOPHIX OJHO YPaBHEHUE HE SBISACTCS JTNHEHHBIM
Pemate TekcTOBBIE 3agaud  anreOpanyecKHMM CIOCOOOM C  TTOMOIIBIO
2.3 COCTaBIICHUS YpaBHEHHSI WJIM CHCTEMBl JBYX ypaBHEHUH C JABYMs
MepeMEHHBIMHU
[IpoBOaUTH MpOCTEHIIIE UCCIAEAOBAHUS YPAaBHEHWU W CUCTEM YpaBHEHWH, B
24 TOM 4YHCIE C TpPUMEHEHHEM TpadUyecKuX TpeACTaBlIeHUN (Hampumep,

YCTaHABIIMBATh, HMECT JIM YPaBHCHHUE WJIM CUCTEMa YPaBHEHUU PEIICHHS, SCIIN
HMMEET, TO CKOJIBKO)




Pemate nuHeElHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh

2.5 pelIeHre HEPABEHCTB Ha YHCIIOBOM MPSIMOM, 3aIIMCHIBATh PEIIEHUE C TIOMOIIBIO
CHUMBOJIOB
Pemarb cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOIINE

2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPAaBEHCTB Ha
YHCIOBOU MPSIMOM, 3alIUCBIBATH PEILICHUE C TOMOIIBI0 CHMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4

3 OyHKIMH
Pacno3znaBath (QyHKIUM U3y4eHHBIX BHUIOB. [lOKa3bpIBaTh CXeMaTHYECKU

31 pacnosoKeHHe Ha KOOPJMHATHOM TIOCKOCTU TpadukoB GyHkuuit Buga: y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMoOcTH OT 3Ha4YeHHI KO3(PPHUIIUEHTOB,
OTIHMCHIBATh CBOMCTBA (DYHKIIUN

39 [Toka3piBaTh CXEMaTHYECKH pAaCIOJIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpacdukoB GpyHkuui Buga y = VX, Y = |X| ¥ onuckIBaTh CBOMCTBA (DYyHKIUI

33 Crpouth W M300pakaTb CXEMaTHYECKH Tpaduku KBaIpaTUYHBIX (YHKIUH,
OTKCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam

34 Pacno3naBate KBagpaTuyHyro (YHKIHIO MO (Gopmyse, MPUBOIUTH MPUMEPHI
KBQJIPATHYHBIX (DYHKIIUH U3 pearbHOU KU3HU, PU3UKU, TEOMETPUN

4 ApudmeTrnueckasi U reOMeTpUYECcKasi IpOrpeccuu

41 Pacrio3HaBaTh apuMETHYECKYI0 U T€OMETPHUYECKYIO MPOTPECCHH MPH Pa3HBIX
crocobax 3agaHus

42 BbINONMHATS  BBIUMCIEHHS C  HUCHONB30BaHWEM ¢GopMyl N-ro  4JeHa
apupMeTHUUECKOl U TeOMETPUUECKON POTrPECCHil, CyMMBbI IEPBBIX N WIEHOB

43 N300paxaTh YJIEHBI TMOCJIENOBATELHOCTH TOYKAMHU HA KOOPAWHATHOU
TUIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTSIMH, B TOM

4.4 qucle 3aJaud W3 peaJbHOM >KM3HU (C MCIOJb30BAaHUEM KaJbKyIATOpA,

1M (POBBIX TEXHOJIOTHI)




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucia v BBIYUCIICHUS
Jpobu OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEX0]] OT 0JHOM (opMBbI 3amucH JIpodel K
11 apyroi. IloHsTMe panMOHAIBPHOIO 4YHCIA, 3alUCh, CPABHEHME, YIIOPSAIOYMBAHUE
palMOHAIBHBIX YHCEI
19 ApudmeTnueckre IEHCTBUS C palMOHAIBHBIMU YHCIaMu. PerieHue 3amad  u3
pearbHON MPAaKTUKU Ha YacTH, HA IpOOH
13 Crenenp ¢ HaTypalbHBIM IMOKa3aTeNIeM: OIpeJeIeHUe, MPeoOpa3oBaHe BBHIPAKCHUN
Ha OCHOBE OIpe/IeTICHHS], 3a1Ch OOJIBIINX YHCET
14 [IpouenTsl, 3amuch MPOLIEHTOB B BUIE APoOU U IpoOH B BUJC IPOLCHTOB. Tpu
OCHOBHBI€ 3a/1a4¥ Ha [TPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
15 [IpuMeHeHrne NpPU3HAKOB JIETUMOCTH, PAa3j0KEHHE Ha MHOXHUTEIH HaTypalbHBIX
yucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLIMOHATIBHOCTH
2 AnredpandyecKue BhIPAKCHHS
21 [IepeMeHHBIE, 4YMCIIOBOE 3HA4YEHHWE BBIPAKECHHUS C IepeMeHHOU. JlomycTtumele
3HAYECHUS IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE PopMyibl. Beraucnenus mno
bopmynam
2.3 [IpeoOpazoBaHre OYKBEHHBIX BBIPQXKEHUMN, TOXKJIECTBEHHO PaBHbIE BHIPAKECHUS
24 CBoiiCcTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
25 OpHouneHbl W MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BbIYMTAHUE,
YMHOXEHHE MHOTOWJIEHOB
26 @opMybl COKpaUIEHHOIO YMHOXXEHMSI: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYIEHOB HA MHOKUTEIU
3 YpaBHeHus
31 VYpaBHEHHE, KOpEHb YPaBHEHUs, — NpaBuia npeoOpa3oBaHus  YpaBHEHHS,
PaBHOCHJIBHOCTh YPaBHEHUM
3.2 JIuneitnoe YPaBHEHHE C O,Z[HOI\/:I, IIEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOTO YpaBHEHUS,
pelieHne TMHEHHBIX YPaBHEHHI
33 CocraBneHue ypaBHveHI/Iﬁ M0 YCJIOBHIO 3aJaud. PermeHne TEeKCTOBBIX 3ajad C
MOMOIIIbIO YPABHEHHI
3.4 JluHeitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIHMHEHHBIX YpaBHEHUU C JBYyMsi NMEpEeMEHHbIMU. PerieHue cucrem
35 YpaBHEHUU CIOCOOOM TMOACTaHOBKU. [Ipumepbl perieHus TEeKCTOBBIX 3aiad C
MTOMOIIbIO CUCTEM YpaBHEHHI
4 Koopaunats! u rpaduku. @yHKImn
4.1 Koopannaara Touky Ha npsiMoit
4.2 UucnoBbie mpoMexxyTKU. PaccTosiHre MEXAY IBYMSI TOYKAaMHU KOOPAMHATHON MPSAMOI
43 HpHMOYFOJ'IBHUa?I cuctema koopauHat, ocu OX u Oy. Abcuucca U opuHaTa TOYKHA Ha
KOOpPAMHATHOM INIOCKOCTH
A4 [Ipumepsnt r?aq)HKOB, 3ajaHHbIX  (opmynamu. UreHue TpaguUKOB pearbHBIX
3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. ['paduk Gynkiuu. CBoiicTBa PyHKITUN
4.6 Jlunetinas gynkius, e€ rpaduk. 'paduk pyHKINU Y = [X|




4.7 I'paduueckoe penieHre JMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHI
8 KUIACC
Kox IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUSA
1 Hucna 1 BIYUCICHUS
11 KBanpatusiii kopeHs u3 yucna. [lonstue 06 uppanuoHaabHOM Yucie. [lecsaTuanbie
MPUOIMHKEHUS UPPALIMOHATIBHBIX YHCE
12 CpoiicTBa apu(METHUECKUX KBaJpaTHBIX KOpPHEHW M HMX M[PUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIIa
1.3 Crenens c 11e71bIM TIOKa3ateneM u e€ cBoiicTBa. CTaHmapTHas 3alKuch YKUCIia
2 Anrebpandeckue BbIpaKeHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioxkeHne KBaApaTHOro TPEXUWIeHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou
2.3 Crnosxenue, BBIYUTaHHUE, YMHOXKEHHUE, JIEJICHHE alre0Opandeckux Ipooeit
2.4 PanrioHanbHbIE BRIp@KEHUS U UX IIPE0Opa3oBaHUE
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBangpatHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera
3.2 Pemrenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme npoOHO-pallMOHATBHBIE YPAaBHEHHS
I'paduueckas wHTEpHpeTanns YpaBHEHWA C JBYMsS IIE€PEMEHHBIMH W CHCTEM
3.4 JTUHEHHBIX YpaBHEHUH C JByMsl MEpeMEHHbIMU. [IpuMepbl pemnieHus CUucTemM
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMH
3.5 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKkuM CrocoooM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHOMN
4 OyHKIMH
41 [Tonsitue Qynkmuu. OOIacTh OMpeneNeHUuss W MHOXKECTBO 3HAYCHUH (YHKIIUU.
Crioco0b1 3a1anust PyHKIHIA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeabHbIE TPOIECCH
44 @DyHKIUH, ONMUCHIBAIONINE MPSAMYI0 U OOpaTHYIO MPONOPLUUOHATIbBHbBIE 3aBUCHMOCTH,
UX rpa@uku
4.5 @yHKIUU y =X y = X?
4.6 Oynkuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUIH
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIICHUS
11 ParionanbHple yKcia, UppalMoHATbHBIE YMCIa, KOHEYHbIE M OECKOHEUHbIE JECSTUYHBIC
apobu
12 MHOXeCcTBO JACUCTBUTENBHBIX YHCEIN, JCHCTBUTENIbHBIE 4YHCIAa Kak OeCKOHEYHbIE

NecATUYHBIE JpoOu. B3amMHO O0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM




JEMUCTBUTENBHBIX YHCET U KOOPAUHATHOM NpsAMoi. CpaBHEHHE NEHCTBUTEIBHBIX YHCET

1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEIHLHBIMH YHCIAMHU
W3mepenusi, npuOnmxeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXAlOIIEro MHUpa,
14 JUTUTENILHOCTh TPOLIECCOB B OKpyskatonieM Mupe. [Ipubmmkénnoe 3HaUeHNEe BETUYMHBL,
TOYHOCTh MNpuOIMKeHus. OkxpyrieHue uucen. [Ipukuaka M OLIGHKAa pe3ysbTaTOB
BBIYUCIICHUI
2 YpaBHEHUSI U HEPABEHCTBA
2.1 YpaBHEHUsI ¢ OIHOH TEpEMEHHON
2.2 JIunentnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIMNXCS K JIUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. PenieHne ypaBHeHuUH, CBOAALIMXCS K KBAJAPaTHBIM
24 BI/IKBaI[pUaTHOC ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUM TpeThed M YeTBEPTOU
CTENEHEN pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-pallMOHaNbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro Ipaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU
29 Pemenue cuctem OByX ypaBHEHUH, OHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpPOH
CTEIEHU
2.10 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHHUH C ABYMS IIEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33129 aNreOpandeckKum crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenue nuHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON
2.14 PelreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
2.16 I'paduueckas MHTEpIIpEeTAIUs] HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IEpEMEHHBIMU
3 OyHKIMH
31 KBangpatuunas ¢ynkuus, e€ rpadguxk u cpoiictBa. Ilapabona, KOOpIUHATHI BEpIIMHBEI
napaboJibl, OCb CHMMETPHUH MapadoJIbl
3.2 I'paduku Gynkimii y=Kx, y=kx+b u ux coiicra
3.3 'paduku dynkuuit y=K/X, y = X’ u ux cBoiictsa
3.4 I'paduxu QpyHKIMI , U UX CBOICTBa
4 UYucnoBble NOCIEN0BATEIBHOCTH
41 Omnpenenenne M CrmocoObl 3aJaHUsl YHUCIOBBIX IMOCJENOBAaTENbHOCTEH. 3anaHue
MIOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmysoit u hopMyIoit N-ro uieHa
492 Apudmernueckas mnporpeccus. @opmyiasl N-ro uieHa apuPpMETHUECKONH MpPOrpeccHd,
CYMMBI IIEPBBIX N YIEHOB
43 I'eomeTrpuueckas mporpeccuss. @opmyiasl N-TO Wi€HA T'€OMETPUUYECKON MPOTrPECCHH,
CYMMBI IIEPBBIX N YICHOB
44 N300pakeHne 4IeHOB apU(PMETHUECKON M TeoMeTpUYecKOW MpOrpeccuid TOUYKaMu Ha
KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN ¥ SKCIOHEHIUAIBHBIA POCT
4.5 Cr0XHbIE TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS

OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHUs
Ha ocaHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOXKECTBO, IOJIMHOKECTBO, ONIEPALIMN HAJl
MHOKECTBAMH; yMEHHE OIECpPUPOBATh MOHITHSIMH: rpad, CBI3HBIA Tpad,
JIepeBO, LUKJI, MPUMEHATh WX IPU PELICHUH 3a/1ad; YMEHHE HCIO0JIb30BaTh
rpaduueckoe mpeCTaBICHHEe MHOXKECTB JIJISl OTIMCAHUS PEATbHBIX MPOIECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

YMeHue onepupoBaTh IOHATUSAMH: ONpPEACIICHUE, AaKCuoMma, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS
BBICKQ3bIBAaHU M

YMeHue ornepupoBaTh MOHATUSMU: HATYPAIbHOE YUCIIO, MMPOCTOE U COCTABHOE
YHCII0, ASTUMOCTb HATypallbHbIX YHCEN, MPU3HAKU JIETHUMOCTH, 1LIEJ0e YHUCIIO,
MOJIYJIb YHCJIa, OOBIKHOBEHHAS IPOOb M JECATUYHAS IPOOb, CTAHIAPTHBIA BH]T
YHUCIIa, PalMOHAIBHOE YHCJIO0, HMPPAIMOHAIBHOE 4YHCIIO, apu(METHUYSCKHUI
KBaJPaTHBIA KOPEHb; YMEHHUE BBINOIHATH JCHCTBUSA C YMCIAMHU, CPAaBHUBATHh U
YOOPSAOYMBATh YHUCHA, NPEACTABIATH 4YHCIAa HAa KOOPAWHATHOM MPSMOIA,
OKpYIJISATh YHCTA; YMEHHE JeJaTh MNPUKUAKY W OICHKY pe3yibTaTa
BBIYMCIICHHI

YMeHue onepupoBaTh IOHATHSAMM: CTENEHb C LEJbIM IIOKa3aTelneM,
apu@MeTHuecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, anredpaumdeckas ApoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEHH OOJblle €IUHHIIbI,
YMEHHE BBIIOJHATH PAcUETHl MO (hopMysiaM, IpeodpazoBaHusl LENbIX, APOOHO-
pallMOHANIBHBIX ~ BBIPQXKEHUH M BBIPQXEHUH C KOPHSAMH, pa3jioKeHue
MHOTOWJIEHAa HAa MHOXHWTEIM, B TOM YHCIIE C WCIOJB30BAHUEM (HOPMYI
Pa3sHOCTH KBaJIpaToOB M KBaJ[paTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MOHATHSAMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C OJHOM
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
pemiath JIMHEWHBIE W KBAJApPAaTHBIE ypaBHEHHS, JPOOHO-palMOHAIbHBIC
YpaBHEHUSI C OJHOM NEPEMEHHOW, CHCTEMBI JBYX JIMHEWHBIX YpPaBHEHUMH,
JUHEWHbIE HEPABEHCTBA U UX CHCTEMBI, KBAJApPAaTHBIC U APOOHO-pAIMOHATHHBIC
HEpPAaBEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCIIE€ NPU PELICHUH 3a7ad U3
JIpyTUX TPEAMETOB W  MPAKTHUYECKUX 3aJa4y; YMEHUE MCIIOIb30BaTh
KOOPJMHATHYIO TMPSMYI0 U KOOPAWHATHYIO IUIOCKOCTh Ui H300paskeHus
pELIEHU YpaBHEHW, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (QyHKUIMA, Trpapuk (QyHKUMH, HYIU
(GyHKLIMU, TPOMEXYTKHM 3HAKONOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HauOoJbIllee W HaWUMEHbINEe 3HAa4YeHUs (YHKIUU; yMEHUe
OINEepUPOBATH MOHATHAMMU: MPsIMas MPONOPLHUOHATILHOCTD, JUHEHHAsT (YHKIIHS,
KBaZpaTuuHas  (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTh, Mapaboina,
rurnepoosia; yMeHue CTpOUTh Ipaduku (QyHKIMHA, UCIOIB30BaTh TpauKu A
OIpENIeIEHUs] CBOMCTB IPOLECCOB M 3aBUCHUMOCTEH, JUIsl PEUIeHHs 3ahad U3
JOpYyruxX Y4eOHBIX TPEIMETOB U pPEalbHON JKW3HH; YMEHHE BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMHU

YMeHue onepupoBaTh MOHATHSAMH: IOCIEA0BATEIbHOCTh, apudmeTuyeckas u
reoMeTpuyecKas MIPOTPECCUU; yMEHUE HCII0Ib30BaTh CBOICTBa
nocJyie0BaTeIbHOCTEN, POPMYJIIbI CyMMBI M OOIIET0 WieHa IPU pPellleHuH 3a1ad,




B TOM YHMCJIE 33124 U3 IPYTUX YUEOHBIX PEIMETOB U PeaTbHOM KU3HU

VYMeHue pemath 3a1a4d pPa3HbIX TUIOB (B TOM YHMCIIE HA MPOLEHTHI, JA0JIU U
YacTH, JBWXKEHHE, PabOTy, LIEHYy TOBApOB M CTOMMOCTb IIOKYIIOK U YCIYT,
HAJIOTH, 331a4K U3 O0JIACTH YIPaBJICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMMN);
YMEHHME COCTaBJISATh BBIPAKEHMS, YPABHEHMs, HEPABEHCTBA M CHCTEMBI IIO
YCIOBUIO  33Jadd, HCCIENOBAaTh IIOJYyYEHHOE pELICHHE U  OLICHUBATh
IPaBIONIO0I00HOCTh MOJTYYEHHBIX PE3yIbTaTOB

YMeHue omnepupoBaTh MOHATUSAMH: (UTYpa, TOYKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHas, yrojl, MHOTOYTOJbHHUK, TpPEYTrOJIbHUK, pAaBHOOEIPEHHBI U
PaBHOCTOPOHHUI TPEYIrOJIbHUKHU, IPSIMOYTOJIbHBIA TPEYrojabHUK, MEIuaHa,
OucceKkTpuca M BBICOTA TPEYroJbHUKA, YETHIPEXYTOJIbHUK, Mapajliesiorpamm,
pOMO, TPSMOYTOJILHUK, KBaJpaT, TPaIeus; OKPy>KHOCTb, KpYyT, KacaTeJabHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpPaMU; YMEHHUE pelIaTh 3a/la4i, B TOM
quclie U3 MOBCEIHEBHOM >KM3HHU, HA HaXO0XKJIEHUE T€OMETPUUYECKUX BEIUYUH C
MIPUMEHEHHEM U3YYE€HHBIX CBOMCTB QUTyp U (HaKkToB
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YMeHue  onepupoBaTh  IHOHATHSAMM:  PaBEHCTBO  (uUryp, paBEHCTBO
TPEYTrOJIBHUKOB; MapaJUICIbBHOCTh M INEPHEHAUKYJPHOCTh IPSMBIX, YIOJl
MEXIy NPSMBIMHU, MEPHEHIUKYJSp, HAKJIOHHAs, MpoeKuus, rnojxodbue ¢uryp,
N0J00HBIE TPEYTOJIBHUKH, CHMMETPHSI OTHOCUTEIBHO TOYKH U MPSIMOM; yMEHHUE
pacrio3HaBaTh PaBEHCTBO, CUMMETPUIO U 1oaodue Quryp, napamienbHOCTb U
NEPIEHAUKYIIIPHOCTD IPSIMBIX B OKPYKAKOLIEM MUPE

YMeHue onepupoBaTh MOHSATUAMHU: JJIMHA, PACCTOSIHUE, YroJl (BeJIMYMHA YTJIa,
CHUHYC M KOCHHYC yIJia TPEYTOJIbHHUKA), TIOIIAIb; YMEHUE OIEHUBATh pa3Mepbl
MIPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE NMPUMEHSITH (POPMYIITBI
MEpUMETPA U IUIOLIAAM MHOTOYI'OJIBHUKOB, JUIMHBI OKPYKHOCTH W IUIOLIAIU
Kpyra, o0bemMa MpsAMOYTOJIBHOTO Tapajljieienunea; yMEHHE TPUMEHSTh
MPU3HAKU PaBEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHE COOTHOIIEHHUS Jisi BBIYUCICHUS
JUIMH, PACCTOSIHUM, TUIOIIAEH
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YMenue n3o0Opaxarh MIOCKHUE QUTYpPhl U UX KOMOMHAIIMU, TPOCTPAHCTBEHHBIE
(GuUrypel OT pykH, C MOMOLIbI YEPTENKHBIX WHCTPYMEHTOB M HJIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCaHHIO

YMeHne onepupoBaTh IOHATHAMM: MPSAMOYrOJIbHAs CHUCTEMa KOOpIUHAT;
KOOPJMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB, IPOM3BEICHHE BEKTOpA Ha
YUCIO0, CKATAPHOE MPOU3BEACHUE BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPHI U
KOOPJMHATHI JUIS MPEICTaBICHUs AAHHBIX W PEIICHMS 3a1ad, B TOM UYUCIE W3
JIPYTUX y4eOHBIX MPEIMETOB U peaIbHOM JKU3HU

YMeHue omnepupoBaTh MOHSATHUSMHU: CTOJIOMKOBBIE W KPYrOBbIE IHArpaMMbl,
TaONMUIBI, cpeHee apupMeTnyeckoe, MeauaHa, HauOoJbpllee U HauMEHbIlee
3HA4YEHUSs, pa3Max YUCIOBOro HabOpa; yMeHHUe U3BIeKaTh, MHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh HMH(MOpPMAIMIO, MPEJICTaBICHHYI0 B TabmuIax MW Ha
Juarpammax, OTpa)arollyl0 CBOMCTBA U XapaKTEPUCTHKHU PEaJIbHBIX IMPOILECCOB
U SBJICHMI; YMEHHME paclo3HaBaTb W3MEHUUBBIE BEIMYHMHBI B OKPYKAIOILEM
Mupe

YMeHue  omepupoBaTh  MOHATHAMHU:  CIyYalHBIA  OMBIT  (CIy4YalHBIN
HKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE (JIEMEHTApHBIM MCXOM) ClydyailHOro
OMbITa, CIy4ailHOE COOBITHE, BEPOATHOCTb COOBITHSA; YMEHHE HaXOIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITHH B ONBITaX C PAaBHOBO3MOXHBIMH
AIIEMEHTAapHBIMU  COOBITHSIMM;  yYMEHHME  pemarbh  3aJayd  METOAO0M
OpPraHM30BaHHOTO Iepedopa M C HUCHOJIH30BAHWEM IMPAaBHUJIA YMHOXKEHHS,
YMEHHE OILICHUBATh BEPOSTHOCTU pPEaJbHBIX COOBITHIM M SBJIEHUI, NOHUMAThH
POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHI B OKPY)KAIOIIEM




MHPC U B ) KU3HU; 3HAKOMCTBO C NOHATHUCM HC3aBUCHUMBIX COGBITHfI; 3HAaKOMCTBO
C 3aKOHOM OOJIBIIINX YKCEII U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX
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YMeHue BbIOMpATh MOAXOMSINUNA H3y4EeHHBIA METOA Ui pPEUICHHsS 3aladd,
MPUBOJIUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTE B IPUPOJIC U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKM B MCKYCCTBE, ONMUCHIBATH
OTACJbHBIC BBIJAIONIMECS pE3yJIbTaThl, MOJYYEHHbIE B XOJI€ pPa3BUTHS
MaTeMaTUKHU KaK HayKH, IPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITHI U UX
aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUHU




IHEPEYEHbDb 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEeHT CO/IepP:KAHUS
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TPOLIEHTHI, OECKOHEYHBIE IEPHOANYECKHIE APOOH
1.3 Parmonanbueie uncia. ApupMeTHuecKue onepanyy ¢ parioHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIC YnCiia. ApUPMETHIECKHE ONIEPALIUHU C JEHCTBUTEIILHBIMU YUCIaAMHU
15 HpI/I6nH>1<éHUHLIe BBIUMCIICHUS], NpaBUJa OKPYIJIEHUs, IPUKHUIKA U OLIEHKa pe3ysbTara
BBIYUCIICHHUH
2 AnrebpanyecKue BHIPAKCHHS
2.1 BykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM IoKazareneM. CBoMCTBa
CTENEeH!
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpCHE HaTypaibHOH creneHu. JleiicTBus ¢ apupMeTHYecKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEeHU
3 YpaBHEHUs U HEPAaBEHCTBA
3.1 Ienbie U 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.2 Ienbie u 1poOHO-palOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienue TekCcTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
OyHkuus, crnocodsl 3amaHus ¢yHkuu. ['padux GyHkuuu. O6nacte onpeneneHUs U
51 MHOXecTBO 3HaueHui ¢yHkuuu. Hymn ¢ynkuuu. [IpomMexyTku 3HaKOMOCTOSIHCTBA.
[IpomMexxyTki MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl M MHHUMYMBI ()YHKIIHH.
HauOosnpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gpurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpyKHOCTb U KpyT
7.5 M3mepeHne reoMeTpudeckix BEIMYMH
7.6 BekTops! Ha IIOCKOCTH
8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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