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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa gBIsSi€TCS OJHUM H3 ONOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA 00ecreYnBaeT
U3y4eHHE JIPYTruX IUCLMIUIMH, KaK €CTECTBEHHO-HAYy4YHOrO, TaK M T'YMAHHUTapHOIO LUKJIOB, €€ OCBOEHHE
HEOO0X0AMMO ISl MPOAOJDKEHHsT O00pa3oBaHUS M B TOBCEAHEBHOHN kHM3HHM. Pa3Butne y oOyuaromimxcs
Hay4YHbIX HPEJCTABICHUH O MPOUCXOKICHUHM M CYLIIHOCTH airedpandeckux abcTpakiuid, crocobde
OTPaXCHUS MAaTEeMaTHYeCKOW HAyKOW SIBJICHUW W TPOIECCOB B TpHUpoJIe U oOIIecTBe, poiu
MaTeMaTHYeCKOr0 MOJEJIMPOBAaHUS B HAYYHOM IO3HAHUU U B IPAKTHKE CHOCOOCTBYET (hOpMUPOBAHHIO
HAYYHOTO MHPOBO33PEHHS U KaYE€CTB MBIIICHHS, HEOOXOAUMBIX JUISl a[alTallii B COBPEMEHHOM U(POBOM
obmectBe. M3yuenue anreOpbl oOecrieuuMBaeT pa3BUTHE YMEHHs HaONII0aTh, CPAaBHUBAaTh, HAXOIUThH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOU
JEeUCTBUS U BBIBOJBI, (pOpMysIMpoBaTh yTBep:kIeHUs. OcBoeHue Kypca anreOpbl oOecrednBaeT pa3BUTHE
JIOTUYECKOT0 MBIIIJIEHUS! O0YYaIOUIUXCA: OHU MCIONb3YIOT IEAYKTHBHBICE U MHAYKTUBHBIE PACCYKICHMUS,
0000I1IeHNE ¥ KOHKpETH3alHio, abcTparupoBaHue u aHaioruto. OOydeHue anreOpe mpeanosaraer
3HAYUTEIBHBI 00BEM CAMOCTOSITENTLHOW JCSATEILHOCTH OOYdYaloOmUXCs, MO3TOMY CaMOCTOSTEILHOE
peleHue 3ajad sBIAeTCs pealn3alueil 1esTeIbHOCTHOTO IPUHLINIIA 00Y4EHus.

B crpykrype mporpammbl ydeOHOTO Kypca «AnreOpa» isi OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJAEp)KaTeIbHO-METOAMUYeCKUue JHMHUU: «Yucia U BBIYMCICHUSY,
«AnreOpanueckue BBIpAKEHUS», «YpaBHEHUsS U HepaBeHCTBa», «DyHkuuu». Kaxgas wu3 aItHx
COJIEpKATEIbHO-METOJUUECKUX JIMHUHA pa3BUBAeTCs Ha MPOTSHKEHWU TPEX JIeT M3Y4eHus Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JTUHHUAMHU. B X0/ n3ydeHus: yueOHOro Kypca 00y4JaromuMCs IPUXOTUTCS
JIOTHYECKU pacCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBsI3u ¢ 3TUM B mporpammy
yuebHoro Kypca «Anredpa» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro oO0pa3oBaHHsS U CIIOCOOCTBYIOIIME OBJIQJCHHIO OOY4arOIIMMUCS OCHOB
YHHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. ConmepikaTenbHOW M CTPYKTYpHOW OCOOEHHOCTBIO y4eOHOTO
Kypca «Anredpay sIBJISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanuve nuHUM «Yucia M BBIYMCIEHUS» CIY)KUT OCHOBOM JUIsl JajbHEHIIEro H3y4eHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YYAIOIMXCS JIOTHYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS
[I0JIb30BAThCA AJITOPUTMAMM, a TaKXKe MPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHMCIe HA YPOBHE OCHOBHOT'O 0OOIIEro 0Opa3oBaHUs CBSI3aHO C
paloHaIbHBIMU U HMPPALMOHAIBHBIMU YHCIIaMHU, (OPMHUPOBAHMEM MPEACTABIECHUN O JEHCTBUTEIHLHOM
yucie. 3aBepllieHre OCBOSHHs YUCI0BOM JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHMIO.

Copepxanue AByX anreOpanyecKux JUHUN — «AureOpandeckue BbIpaKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CIMIOCOOCTBYET (POPMUPOBAHUIO Y 0OYYAOLIMXCS MAaTEMaTHUECKOTO anmnapaTa, He00X0AUMOTro
JUIS pellieHus 3aa4 MaTeMaTHKU, CMEXHBIX MPEIMETOB U MPAaKTHUKO-OPUEHTHPOBAHHBIX 3aj1a4. Ha ypoBHe
OCHOBHOT'0 0011ero o0pa3oBaHMs y4eOHBIH MaTepuan IpyNIUpyeTcs BOKPYT pallMOHAIbHBIX BBIPaKEHHM.
Anrebpa AEeMOHCTpUPYET 3HAYEHHE MAaTEMaTHKU KakK s3blKa JUIsl MOCTPOEHMSI MaTeMaTHYECKUX MOJIENEH,
OIMCaHMs MPOLIECCOB U SBJICHUN peasbHOro Mupa. B 3amaun oOyueHus anredpe BXOJIAT TaKkKe JalbHeiiee
pa3BUTHE AaNTOPUTMHMUYECKOTO MBIIIJIEHUS, HEOoOXOOUMOro, B YAacTHOCTH, JMJiI OCBOEHHS Kypca
MH(POPMATUKH, U OBJIaJIeHHE HaBBIKAMHU JENYKTHBHBIX paccyxaeHuil. [Ipeodpa3oBaHre CUMBOIBHBIX (OpPM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue QyHKIIMOHATBHO-TPAdUUECKON TMHUN HALEJICHO Ha MOJIydyeHHe 00yJaroMMUCS 3HAaHU
0 (byHKUIMAX Kak Ba)KHEHIIEW MaTeMaTHMYeCKONM MOJENH JUIs ONMHCAHMSI U HCCIEOBaHUS pa3HOOOpa3HbIX
NPOIIECCOB U SIBJICHUH B Mpupoje U obmecTBe. M3ydyeHue marepuana CIOCOOCTBYET pPa3BUTHIO Y
oOyyaroluXcsi YMEHMsI HCIIOJIb30BaTh pa3IMYHble BbIpA3UTEIbHBbIE CpPEACTBA fA3bIKA MaTEeMaTHUKUH —
CIIOBECHbIE, CHMBOJIMYECKHE, TpaduuecKkue, BHOCHT BKJIaJ B (OPMHUpPOBaHHME NPEACTABICHUNH O pPOJIHU
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yue6HOMY miaHy B 7—9 Kkjaccax u3ydaercsi yueOHbI Kypc «Anredpay», KOTOPbI BKIIOYAET
CIIEyIOIIMe OCHOBHBIE pa3fielnibl coiepxkaHus: «Huciaa U BHIUHUCICHUS», «ANreOpanuyecKkue BbIPAKEHUS,
«YpaBHEHHS U HEPABEHCTBAY, «DyHKIIUNY.

Ha uzyuenue ydeOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kiacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucia U BLIYHCICHUSA

JlpoOu 0OBIKHOBEHHBIE M JIECTHUYHBIE, TIEPEXO0.T OT OJHOM (POpMBI 3amucu Ipodeit k apyroil. [lonstue
palMOHAIBHOIO YMCJA, 3allUCh, CPABHEHHUE, YINOPSJOYMBAHME PALMOHAIBHBIX 4Hceld. Apudmernueckue
JeWCTBUS C pallMOHAIBHBIMY YHCIaMU. Pemenue 3a1a4 u3 peainbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: ONpeAeleHHEe, NpeoOpa3oBaHHE BBIPAKEHUH HAa OCHOBE
OTIpeJIeNIeHUs], 3aMUCh OONBIIMX 4Hced. IIpomeHTsl, 3amuch MPOIEHTOB B BHIE ApoOUW U IpodH B BUIC
IPOLIEHTOB. TpU OCHOBHBIE 33J]a4l Ha IIPOLIEHTHI, PELICHUE 33124 U3 peallbHON MPAKTUKH.

[IpumeHeHne MPU3HAKOB JAEIUMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHbIX YHCEI.

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

Auaredpanyeckne BbIpaKeHHs

[lepemeHHbIe, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C EpeMEeHHOM. JlonyCcTUMbIe 3HaYeHUs IIePEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXIy BeIMYMHaMM B Bujae (GopMyibl. Bblumcienus mno ¢opmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHUH, TOXXKJIECTBEHHO paBHBIC BBIPAKECHUS, IPAaBUIA MPEOOPA30OBaAHUS
CYMM M IIPOU3BE/ICHUH, TpaBHJIa PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX ClaraeMbIX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEeM.

OpnHounensl W MHorowieHsl. CreneHb MHorowieHa. CroeHue, BBIYUTAHUE, YMHOMKEHUE
MHOTo4JIeHOB. @OpMyJibl COKpAIlEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBajpar pasHoctu. dopmyiia
pa3HOCTH KBa/ipaToB. Pa3nokeHre MHOIOWIEHOB HAa MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUs, [IpaBUiIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHME C OJHOM INEPEMEHHOW, YHCIO KOpHEH JIMHEWMHOrO YpaBHEHMS, pPELICHUE
JMHEWHBIX ypaBHeHMH. CocTaBieHHE YpaBHEHHMH IO YCIOBUIO 3a/a4yM. PelleHHe TEeKCTOBBIX 3ajad C
MMOMOILIBIO YPABHEHHUI.

JIuHeliHOe ypaBHEHHE C ABYMS NEpeMEHHbIMU U ero rpaduk. CucreMa IBYX JUHEWHBIX YpPAaBHEHHH C
NIBYyMsI TepeMEeHHbIMU. PelieHue cucreM ypaBHEHUH CHocoOoM moAacTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3314 C IOMOIIbIO CUCTEM YPAaBHEHUM.

DOYyHKIUHT

Koopannata touku Ha mnpsmol. YucioBble NpOMeXyTKH. PaccTosHMe Mexay ABYMS TOUYKaMHU
KOOPJIMHATHON IIPSIMOIA.

[IpsmoyronbHas cucrema koopaunHaT, ocu OX u Oy. AGcrucca U OpiMHaTa TOYKW Ha KOOPJMHATHOU
wiockoctu. Ilpumeps! rpaduxoB, 3amaHHbIX (Qopmyinamu. UTeHue rpa@ukoB peasbHBIX 3aBHCHUMOCTEH.
[Tonsatue Qynkuuun. I'padux Gynkiuun. CpoiictBa ¢yHkumid. Jluneiinas ¢ynkuus, e€ rpadux. ['papuk
¢bysakun y = [x|. ['padpuueckoe penienre TMHEHMHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC

Yuciia 1 BbIYUCICHUSA

KBanpatusiit kopenb u3 uucna. [lonarue 06 uppaunoHaibHOM umcie. JlecaTnyHble MPUOIMKEHUS
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUeCKUX KBAJApPaTHBIX KOpPHEH W HUX MpPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUH U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTA.

Crenens ¢ 1enpIM MoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluch YHUCTIa.

Auaredpanyeckue BbIpaKeHHUs

KBanpaTHslil TpEXuiieH, pa3iaoKEeHUE KBAPAaTHOIO TPEXUWIEHA HA MHOKHUTEIN.

Anrebpanyeckast npoOb. OCHOBHOE CBOWCTBO anredpanyeckoil npobu. ClokeHue, BBIYUTAHHE,
YMHOXXEHUE, JiefieHne anredpanyeckux ApoOeil. ParmonanbHblie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA



KBagpatHoe ypaBHeHue, (opmyna KopHeW KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUM, CBOSIINXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTelimue qpoOHO-paliMoHaIbHbIC YPaBHEHUS.

I'paduueckas UHTEpIIpETAUS YPAaBHEHHM C IBYMs IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHUI ¢
NBYMs IepeMeHHbIMU. [IprMepsb! peleHns cucTeM HETMHEWHBIX YPAaBHEHUN € IBYMSI IEPEMEHHBIMM.

Pemmenne TeKCTOBBIX 33724 alNreOpandecKuM Crocooom.

UucnoBble HepaBeHCTBa M UX cBoMcTBAa. HepaBeHCTBO ¢ OIHOM mNepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEelHble HEpaBeHCTBAa C OJHOM nepeMeHHOH. CHucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DyHKUMH

[Tonstue ¢dynxnuu. O6IaCTh ONpENENeHUs U MHOXKECTBO 3HaueHHil (yHkiuu. CrocoObl 3amaHus
GbyHKIHH.

I'padux Pynkmuu. YUrenue cBoiictB ¢yHKiuu 1o e€ rpaduky. IIpumepbr rpadukoB QyHKINH,
OTPaXKAIOIUX pealbHbIE MPOLECCHI.

OyHKIMH, OMMCHIBAIOLINE MPSAMYI0 M OOpaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, UX TpaduKu.
OyHKIUA Y = X2, Y = X3, y = VX, y=|X|. [paduueckoe pemrenne ypaBHeH il i CHCTEM ypaBHCHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanponanbHbele yuclia, UppalMOHAIbHBIE YHMCIIA, KOHEYHbIE M OECKOHEUHbIE NECSITUYHbIE APOOU.
MHOK€eCTBO JEUCTBUTENbHBIX YHCEN, JIEHCTBUTENIbHbIE 4KclIa KaKk OECKOHEYHbIE JECATUYHBIE IPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX 4YHMCEI M KOOPAWHATHOU
IIPSAMOM.

CpaBHeHue 1eHCTBUTENBHBIX Yncell, apuMeTUYECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YHCIIaMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnnxEéHHOEe 3HAYEHHE BEJIUYMHBI, TOYHOCTh Npubimxenus. Oxpyrienue uucen. Ilpukuiaka u
OILIEHKA PE3YJIbTaTOB BHIYUCIICHUM.

YpaBHeHNsI 1 HEPAaBEHCTBA

JIuneitnoe ypaBHeHue. Pelienue ypaBHeHH M, CBOIAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASAIIMXCS K KBaJpaTHbIM. buKBazpaTHOE
ypaBHeHue. [IpuMepsl penieHrsi ypaBHEHUN TPEThE U YETBEPTOM CTENEHEN PA3JIOKEHHUEM HA MHOKUTEIIH.

Pemenue 1poOGHO-paliMOHAIBHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3aj1ay anredpandeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEpPEMEHHBIMHU U ero rpaduk. PemeHne cuctem AByX JMHEMHBIX ypaBHEHHH C
IBYMsI IEPEMEHHBIMU. PellleHne cucreM IByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOpOi
creneHu. ['paduyeckas HHTEpIpeTalUs CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau alredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOW INEPEMEHHOMN. PenieHne cUCTEM JIMHEHWHBIX HEPABEHCTB C
onHo mnepemeHHoW. KBanpartHele HepaBeHcTBa. ['paduueckas uHTeprnperanusi HEpPaBEHCTB U CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUH

KBagpatuunas ¢yHkuus, e€ rpaguk u cBoiictBa. Ilapabona, KoopIuHATHI BEpUIMHBI apaboiibl, OCh
CUMMETpUU NapaboJIbl.

I'paduku Gpyskmmit: y =kx, y=kx + b, y =k/x, y=x3, y=Vx, y = |x| , # uX cBO¥CTBa.

YuciioBble MOCI€10BATEILHOCTH H NPOTrPECcCUH

[ToHATHE YNCIIOBOM MOCIEIOBATENBHOCTH. 3aJaHHE MTOCIEI0BATEIbHOCTH PEKYPPEHTHOM (HOopMYIIoi U
dhopmysoit N-To WieHa.

Apudmernueckas M reoMeTpuueckas nporpeccud. PopMynbl N-TO wieHa apUPMETHYeCKOl u
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(PMETHUECKON U TeOMETPUUYECKON MpOrpeccuili ToukaMu Ha KOOPAMHATHON
MI0CKOCTH. JIMHEHHBIN 1 9KCTIOHEHIIUAIbHBIN pocT. ClIOKHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO Kypca «Aredpay» XxapakTepu3yrTCs:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM UHTEepeca K MPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHUKH, LIE€HHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUIMCKOM MaTEMaTHUYECKOM IIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX chepax;

2) rpasKIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0S3aHHOCTEH rpaskJjaHiHa U pealn3aliy ero npas, IPeICTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPAXKIAHCKOTO
oOmiecTBa (HanmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CY)KICHHIO 3THYECKHUX ITPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUW HayKH, OCO3HAHMEM BaXXHOCTH MOPAITbHO-3TUYECKUX
MIPUHIIMIIOB B AESITEILHOCTH YYEHOTO;

3) TPy/10BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE y4yacTHE€ B pEUICHUH [MPAKTUYECKHX 3a7ad MaTeMaTH4ecKOu
HaIPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOI0 00pa30BaHUs HAa NPOTSKEHUU BCEH KU3HU IS
yCIenTHoi npodeCcCHOHaIbHON NEATEeIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHUEM WHAUBHUAYATIbHOW TPAaGKTOPUU OOpa30BaHUS U >KU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAILHOMY M A3CTETHMYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, peleHul, pacCyKACHUM, YMEHHUIO BUIETh MAaTEMATUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpUEHTALIMECH B JIEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYeJIOBEKa, MPHUPOAbI U OOIIecTBa, MOHUMAaHUEM MAaTeMaTUYeCKOW HAyKU Kak
chepsl YeIOBEUYECKON NEeATeIbHOCTH, 3TAloB €€ Pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS ITUBUIU3AIINH,
OBIIAJICHHMEM SI3bIKOM MAaT€MaTUKU W MaTeMaTHYeCKOW KYNbTypod KakK CpeIACTBOM IIO3HAHUS MUDPA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKaMHU UCCIIEIOBATEIbCKOMN 1€ATEIbHOCTH;

6) puzuueckoe BocnuTaHue, (POPMHUPOBAHHE KYJLTYPbI 310POBbSI M 3MOUMOHAILHOIO
os1aromostyums:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJICHHUS 3/I0POBOTO
oOpasza >kKM3HH (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, pEryIspHas puzndecKas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKA pedIeKCUU, TPU3HAHUEM CBOErO MpaBa Ha OMIMOKY M TaKOro
e TIpaBa APYroro 4eiaoBeKa;

7) KOJIOTHYECKOE BOCTIMTAHME:

OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUH IS pelieHus 3a7ad B 00JaCTH COXPAaHHOCTH
OKpY>KaloIen Cpe/ibl, IIIAHUPOBAHUSI TIOCTYITKOB M OIEHKH UX BO3MOXHBIX IMOCEACTBUHN ISl OKPY>KAOIIEH
Cpelbl, 0CO3HAHHEM TTI00aTbHOI0 XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel X pelieHus;

8) amanTanus K M3MEHAIOLIUMCS YCJIOBUSIM COIHAIBLHOM U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHMSIX HEONPEJACIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOJACH,
MprOOpeTaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OIBITA IPYTHX;

HEOOXOIUMOCTHIO B (DOPMUPOBAHUHM HOBBIX 3HAHWUU, B TOM 4ucje (OPMYIUPOBATH HJCH, MOHSATHUS,
TUMOTE3bI 00 00BEKTaX U SBIICHUSAX, B TOM YHCIIE pPaHee HEM3BECTHBIX, OCO3HABAThH JIe(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOIIMIA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMACMbIE PEIICHUS W JACUCTBHS, (OPMYIUPOBATH H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.



METANIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jiornyeckue aeicTBHA:

e BBUBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKUM MATEMAaTUYECKUX OOBEKTOB, MOHSATHM,
OTHOLICHUHA MEXAy IOHATUAMH, (QOPMYJIHUPOBaTh ONPEAEICHUs MOHSTUH, YyCTaHAaBIMBATh
CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKALUN, OCHOBAHMS JUII OOOOLICHHS W CPaBHEHHS, KPUTCPHUH
IIPOBOJAMMOIO aHAJIN3a;

e BOCIpPUHHMATH, (OpMyTHpOBaTh W  NPEOOpPa3OBBIBATH  CYKICHHS:  YTBEPAWUTENIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

e BBIIBJIATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYHs B (pakTax, NaHHBIX,
HAOJIOACHUAX W YTBEPXKIEHHSX, IpelaraTb KPUTEPUM Ui BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JleJaTb BBIBOABI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX ¥ HWHAYKTHBHBIX
YMO3aKI4YECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKAEHUH (IpsAMbIE U OT IPOTUBHOIO), IPOBOANUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JIOKa3aTeIbCTBA  MaTeMaTHYecKuX  (akToB,  BbICTpauBaTh
apryMEeHTaluIo, IPUBOAUTH IpPUMEpPbl U  KOHTPIPHUMEpPH, OOOCHOBBIBaTH  COOCTBEHHBIE
pacCyXIcHHUs,

e BbIOUpaTh cnoco0 pemeHus y4eOHOM 3ajaud (CpaBHMBATh HECKOJBKO BAapUAHTOB pELICHMS,
BBIOMpATh HanOoJIee MOIXOASIINI ¢ Y4ETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

Ba3oBbie nccienoBarebckue 1eiCTBHUS:

e HCIIOJNB30BATh BOMPOCHI KaK MCCIEI0BATENIbCKIIT HHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH BOIIPOCHI,
¢buKcupyomue mpoTUBOpedne, MpolIeMy, CaMOCTOATEIBHO YCTaHABIMBATh MCKOMOE W JaHHOE,
(GbopMHUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIH 3KCHEPUMEHT, HeOOJIbIIoe
UCCIIEIOBAaHNE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTY COOO0M;

e  CaMOCTOATENBHO (OPMYNIHPOBaTh OOOOLIEHHS U BBIBOJBI 10 pe3yJlbTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEIOBaHMSI, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

o IMPOTrHO3UPOBATHE BO3MOXKXHOC Ppa3BHUTHUC IPOLECCA, a TAKKEC BBIABUIaTh IMPCAIOJIIOKCHHUA O C€ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

e BBIBIATH HEJOCTATOUYHOCTh M M30BITOUHOCTh MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX I PELICHUS
3ajauuy;

e BbIOWpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATb M MHTEPIPETUPOBATH MH(OPMAIMIO PA3ITHUUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

e BbIOUpaTh (opMy mIpeAcTaBiIeHUs MHPOPMALMU M HIUTIOCTPUPOBAThH pellaeMble 33Ja4l CXEMaMH,
auarpamMMmaMM, HHOUM rpadukoil 1 uX KOMOMHALMSIMY;

e OIICHHWBAaTh HAAEKHOCTH HWHPOPMALUU IO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM MU
c(hOpMYINPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHuKkaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

e BOCIPHUHUMATH U (pOpMy.TII/IpOBaTL CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMHA OGLLICHI/IH,
SICHO, TOYHO, 'PpaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMMHCbMCHHBIX TCKCTAX, JaBaTb
MOsICHCHUA 1O X0y PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOJ’Iy‘lCHHBIfI PE3YyJbTaT;



e B Xo0Ji¢ 00CYX/IEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOJIEMBbI, peraeMoi
3aJau, BBICKA3bIBATh WJICH, HAICJICHHBIC Ha TIOMCK PEIICHUS, COMOCTABIATh CBOHM CYKACHUS C
CYXACHHSIMH JPYTMX YYaCTHHKOB JUAJIOTa, OOHAPYXMBATh pa3jMdude M CXOJICTBO IO3UIUH, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

e MPEIACTABIATH  PE3yJAbTaThl pEIIeHUS  33/Ja4d, OKCIHEPUMEHTa, HCCIECIOBAaHUSA, IPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/1ad MPE3CHTAIlMH M OCOOCHHOCTEH
ayJAUTOPUH;

e [IOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBHYyaTbHON paOOTHI MPH PEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a71ay;

e MPUHUMATh II€JTb COBMECTHOH JCSTEIBHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOTHI,
pacmpenenaTs BUABI padoT, JOTOBapUBAThCS, 00CYKIATh MPOILIECC U Pe3yabTaT paboThl, 0000mAaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

e YYacTBOBAaTh B IPYNIOBBIX GopMax paboThl (00CYKIeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI H
JPYTHUE), BHIMOJHATh CBOK YacTh pa0dOThl U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMH YICHAMHU
KOMAaHJIbl, OIICHMBAaTh KaueCTBO CBOEr0 BKJI3Ja B OOUIMIA TPOAYKT MO KPHUTEPHSM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaibHble yueOHbIe AeiicTBUSA
Camoopranuszaums:

e  CaMOCTOSATEJILHO COCTABJIATH IUIaH, AJITOPUTM PEIICHUS 3a/a4yu (WM €ro 4acTh), BEIOMPATh CIIOCO0
pelieHrs ¢ y4éTOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBAaTh BapUAHThI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

e BIANETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3ylbTaTa peHIeHUs
MaTEeMaTHUYCCKOH 3a1a4mu;

e NPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTUBHI B
JeSATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJACHHBIX OMMOOK, BRISIBICHHBIX TPYTHOCTEH;

e OLIGHUBATh COOTBETCTBHE PE3yJbTaTa NEATEILHOCTH IMOCTABJICHHOM LIEJTH U yCIOBHSIM, OOBACHATH
MPUYUHBl  JTOCTHKCHUST WM HEJOCTIDKCHHS IeMM, HaXOJuTh OIIMOKY, [aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJBTATHBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromunics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BoinonHsATh, coueTast yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(MeETHUYECKHE IEUCTBUS C pallUOHATIbHBIMU
YHCIIaMHU.

HaxomuTh 3Ha4eHHsS YHUCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U MPHUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAKEHUH, COIEpKAIUX OOBIKHOBEHHBIE U IECTUYHbIE TPOOH.

[lepexonuth OoT oaHOM (opMbl 3amucu Yucen K Apyroil (mpeoOpa3oBbIBaTh JECITHUHYIO IpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO I€CATHUHYIO JpO0OB).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHbIE YUCIIA.

OxpyrysTh unca.

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BHIUUCICHHH, OLIEHKY 3HAaUEHHI YHCIIOBBIX BBIPAXKEHHIA.
BbINOMHATE AEUCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTENSIMH.

[IpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3IokKEeHHE Ha MHOKUTENIN HAaTypaJlbHbIX YHCEI.

Pemarp  NpakTHKO-OPMEHTHUPOBAaHHBIE  3a/Jauyd, CBSI3aHHbIE C  OTHOIIEHHWEM  BEJIUYMH,
MIPOMOPLIMOHAIBHOCTBIO BEJIMYUH, MPOIEHTAMH, HHTEPIPETUPOBATh PE3YyIbTaThl PELICHUS 3a7ayd ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs



Hcnonp3oBarh anreOpandeckylo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS
y4eOHOTr0 MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPKEHUH MPU 3aJJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BeimonHATe npeobpa3zoBaHus LIETIOT0 BBIPAXKEHHUS B MHOIOWIEH IIPUBEJCHUEM MTOJOOHBIX CIaracMblXx,
PacKpbITHEM CKOOOK.

BbINONHATE yMHOXXEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOYIeHa Ha MHOIOWIEH, NPUMEHSTh
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jiokeHUE MHOIOUJICHOB HA MHOXKMTENH € ITOMOIIBIO BBIHECEHUS 32 CKOOKH 00LIero
MHOYHTEJIS, TPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYJT COKpPAIIEHHOTO YMHOXKECHHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWICHOB JUIs pEIIEHUS pPAa3IUMYHbIX 3ajJad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Vcnonb30BaTh CBONWCTBA CTENEHEN C HATYPaIbHBIMU [10KA3aTENIIMU JUUIsl IPe0Opa30BaHUs BbIPaKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snHeiHbIE ypaBHEHMsI ¢ OJHOM NEPEMEHHOM, IPUMEHssI MpaBWila Iepexoaa OT MCXOJHOI0
yYpaBHEHHSI K paBHOCHIIBHOMY eMy. [IpoBepsTSh, SIBJISIETCS I YUCIIO KOPHEM YpPaBHEHHUSI.

[TpumMensTh rpaduyeckre METOIbI P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOGupats mnpuUMEpbl TMap YHCEN, SBISAIONIMXCS pEIICHHUEM JIMHEHHOrO YpaBHEHHUS C JBYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpPIAMHATHOW IUIOCKOCTH TpaduK IJUHEHHOTO YpaBHEHHsS C JBYMs IE€PEMEHHBIMHU,
HOJIb3YsICh I'pa)MKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPapUIECKH.

CocTaBisiTh U peuaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO YCIOBHUIO 33auH,
MHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 331a4H MOJIy4YCHHBIH pe3ysIbTar.

DOyHKIUH

N300pakaTh Ha KOOPIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAWHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbl, 3aAIIUCHIBATH YUCIIOBBIE IPOMEKYTKH Ha aIreOpanueckoM s3bIKe.

OTMmeyarh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAWHATaM, CTPOHUTH Tpaduku
TuHEeHHBIX QyHKIMi. CTpouTth rpaduk GyHKIuU y = [X|.

OnwuceIBaTh ¢ MOMOMIBIO (PYHKIUN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTh, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rTpaduueckuii crmocod MpeacTaBIeHUs U aHauu3a HWHPOPMALUMU, W3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TpaUKOB PEATIbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BBIYUCICHUA

Hcnonb30BaTh HauvaidbHbIE MPECTABICHUS O MHOXKECTBE JECWCTBUTENbHBIX YHUCEN JJIsi CPaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh IeHCTBUTENBbHBIC YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpumensaTh mOHATHE apuU(METHYECKOro KBaJpaTHOIO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCMONb3ys MpPHU HEOOXOAMMOCTH KaJbKYJSATODP, BBIMOJHATH NpeoOpa3oBaHUS BBIPAKEHHH, coleprKaiiux
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ys CBOMCTBA KOPHEH.

Vcnonp30Bath 3anucu OONBIINX M MAJIbIX YHCEIN C IOMOLIBIO JECATUYHBIX IpoOel U cTeneHel yucna
10.

Auaredpanyeckne BbIPaKeHHA

[IpuMeHsTh TOHSATHE CTENEHU C LEJIbIM IOKa3aTelieM, BBINOJIHATh MPeoOpa3OBaHUs BBIPAKEHUH,
COJIEPIKAIIMX CTEMEHU C LENBIM IIOKa3aTEIIEM.

BbINONMHATE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl pAILMOHAJIBHBIX BBIPAKEHUH Ha OCHOBE MPAaBHII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumeHnsaTH IPeoOpa30BaHuUs BBIPAKEHUH Ul pEIICHUs PA3JIMYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX
MPEeIMETOB, U3 peabHON MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA



Pemarp nuHelHbIE, KBagpaTHbIE YPABHEHMsSI M pallOHAIbHBIE YpPaBHEHUS, CBOJSLIMECS K HHM,
CUCTEMBI IBYX YPABHEHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBoauTh MPOCTEHIIME HCCIECIOBAHUS YPAaBHEHMM M CUCTEM YPAaBHEHHUM, B TOM 4YHCIE C
IPUMEHEHHEM TIpaUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauths OT ciaOBeCHOW (OPMYJIUPOBKH 3ahauu K €€ anreOpanyeckoid MOAEIH € IMOMOIIbIO
COCTaBJICHUS] YpaBHEHHUS WJIM CHCTEMbl YPaBHEHMH, MHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M [TOJIyYCHHBIN pe3yJIbTar.

[IpumeHsTh CBOWMCTBA UHUCIIOBBIX HEPABEHCTB JJI CpPaBHEHUS, OLIEHKHM, pellarh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IEpEeMEHHOM M HX CHCTEMBI, JaBaThb I'paMuecKyl0 WUIIOCTPALUI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[lonuMaTh W HCHONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U S3bIK (TEPMHUHBI, CHUMBOJIHYECKHUE
0003HaYeHUs), ONPEAENATh 3HaUeHHe (PYHKIMM [0 3HAYCHHUIO apryMEHTa, ONpeAesaTh CBOMCTBAa (QyHKIMU
1o e¢ rpaduky.

Crpouts rpaduku 3J€MEHTapHbIX (PYHKIUH BUIA:

y = k/X, y = X2, y = X3,y = [x|, y = VX, OIIHCBIBATH CBOWCTBA YNCIIOBOI DYHKIIHH 110 68 rpaduKy.

K xonity 00yuenus B 9 kiiacce 00y4aromunics MoayquT CIEAYIONUME TPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUA

CpaBHUBaTh U YHIOPSAJ0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

Beimonuate apudmMeTrueckue 1eHCTBUS C pallMOHAIbHBIMH YHCIIaMU, COYETasi YCTHBIE M IUCbMEHHbIE
IIPUEMBI, BBIIIOIHATH BEIYMCICHUS C UPPALMOHAIIBHBIMU YU CIIAMM.

HaxonuTh 3Ha4eHMsI CTENEHEN ¢ LENbIMU NOKA3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUSI YUCIIOBBIX
BBIPa)KCHU.

OxpyryiATh [€HCTBUTEIIBHBIE YHWCIA, BBIIOJIHATh IPUKUIKY pE3yjbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSALINECS K HUM, IIpOCTeiIre 1poOHO-
palOHaIbHbIE YPABHEHUS.

Pemate cuctemsl IByX JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU U CHUCTEMBI JIByX YPABHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemarp TekcToBBIE 3a7auM anreOpandeckuM CIOCOOOM C MOMOIIbIO COCTaBJIECHUS YpaBHEHHUS WU
CUCTEMBI JIBYX YPAaBHEHHMH C JBYMs IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEHIIME MCCIEIOBAHUS YPAaBHEHMM M CHUCTEM YpaBHEHUM, B TOM 4YHCIE C
IpPUMEHEHHEM TIpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTEMa
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U TIpoYee).

Pemate nuHelHble HEpPaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, M300pakaTh pELIEHHE HEPABEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aITMCHIBATh PELICHHUE C ITOMOIIBI CUMBOJIOB.

Pemate cucTeMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAaJApaTHOE
HEPAaBEHCTBO, M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM INPSAMOM, 3alIUCHIBATH PEIICHUE C
IIOMOILIbI0 CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 334a4.

DyHKUMH
Paco3naBate ¢yHKIMM W3YYeHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUYECKH pACIOJIOKEHUE Ha
KOOPJAMHATHOMN IIJIOCKOCTH rpaduxoB byHKIUI

puna:y = kx, y =kx + b,y =k/x,y=ax2 +bx+ ¢,y =x3,y= Vx,y = |x|, B sasucumoctn ot
3HaYeHUH K03(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth M Hu300paxaTh CXeMaTH4YeCKU rpaduKyd KBaJpaTUYHBIX (DYHKIMI, ONHCHIBATH CBOMCTBA
KBaJIpaTHUUHBIX (QYHKIUH 10 UX rpaduxam.

Pacnio3HaBath KBagpaTHUHYyIO QYHKLHIO O (hopMyJie, MPUBOIUTH MPUMEPHI KBAAPATUYHBIX (YHKIIUI
U3 pealbHOH KU3HU, PU3NKH, TEOMETPHH.

Yuc10BbIe NOCJIEA0BATEIbBHOCTH H IPOIPECCHH

Pacrnio3HaBaTh apupMeTHIECKYI0 M TEOMETPUYECKYIO IIPOrPECCUH NTPH Pa3HbIX CIIOCO0aX 3aJaHMsL.



BEBIOHATE  BBIUMCIICHHS C

T€OMETPUYECKON MPOrPECCUid, CYMMBbI MEPBBIX N YICHOB.
N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.
Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMU MOCIIEI0BATENLHOCTSIMU, B TOM YHCIIE 3a/1a4l U3 pealbHOU
KHU3HU (C UCMIOJIb30BAHUEM KaIbKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).

TEMATHYECKOE IINTAHUPOBAHUE

UCTOJb30BaHUEM (GOPMYNI Nn-TO 4jIeHa apUPMETUYECKOH

n

7 KJIACC
Ne ||HamMeHoOBaHHe pa3/esioB U ‘ KosinyecTBO 4acoB ‘ JnekTpoHHbIEe (LUPPOBLIE)
n/n TeM IPOrpaMMbl Bcero| KouTposbHble I 06pa3oBaTesIbHbIE PECYPChI
paboThI |
1 Yucsa U BIYMCIEHUS. 25 1 [[BubanoTeka OK
PanpoHasbHbIE YnCIa |lhttps://m.edsoo.ru/7f415b90]]
2 Anrebpauyeckue 27 1 [[BubanoTeka HOK
BbIpaKeHHUs |Ihttps://m.edsoo.ru/7f415b90]]
3 YpaBHeHud ¥ HepaBeHcTBa || 20 1 [[BubnuoTteka LIOK
|lhttps://m.edsoo.ru/7f415b90]]
4 KoopauHaTbl ¥ rpaduku. 24 1 [[BubaumoTteka LIOK
OyHKIMH |lhttps://m.edsoo.ru/7f415b90]]
5 [lToBTOpEHMe ¥ 06061IeHUE | 6 1 [[BubaumoTteka LIOK
|lhttps://m.edsoo.ru/7f415b90]]
‘,ﬂoﬁaBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOB 102 5
[10 IPOTPAMME
8 KIIACC
Ne | HaumeHOBaHMe pa3zesioB U KosinyecTBO 4acoB ‘ JnekTpoHHbIEe (LUPPOBbLIE)
n/n TEM IPOTPaMMbI Bcero| KoHTposibHbIe I 06pa3oBaTesIbHbIE PECYPChI
paboThI I
1 Yucsa U BbIYMCIEHUS. 15 [[PubaunoTeka JOK
KBazpaTHble KOpHH ||https://m.edsoo.ru/7f417af8]]
2 Yucsa U BbIYMCIEHUS. 7 [[PubaunoTeka JOK
CTeneHb C 1[eJIbIM https://m.edsoo.ru/7f417af8]]
noKasaTeJsieM I
3 Anrebpanyeckue 5 1 [[BubanoTeka LIOK
BbIpaxkeHUsl. KBasgpaTHbIN https://m.edsoo.ru/7f417af8]]
Tpéx4JjieH I
4 Anrebpanyeckue 15 1 [[PubaunoTeka JOK
BbIpaKEHHUSI. https://m.edsoo.ru/7f417af8]]
Anrebpaunyeckas Jpobb I
5 YpaBHeHUs ¥ HEpAaBEeHCTBa. 15 1 [[BubauoTeka LIOK
KBazpaTHble ypaBHeHHUs ||https://m.edsoo.ru/7f417af8]]
6 YpaBHeHUd ¥ HEpABEHCTBA. 13 [[BubanoTeka LIOK
CucteMbl ypaBHEHU ||https://m.edsoo.ru/7f417af8]]
7 YpaBHeHUd ¥ HEpABEHCTBA. 12 1 [[BubauoTeka LIOK
HepaBeHcTBa ||https://m.edsoo.ru/7f417af8]]
8 ®yHkuuu. OCHOBHbIE 5 [[BubanoTeka JOK
NOHATHUS ||https://m.edsoo.ru/7f417af8]]
‘9 ”CDYHKLU/II/I. Yucnosble H 9 H ‘H‘[[BI/I@HI/IOTeKa LIOK
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Ne || HauMeHOBaHHe pa3/iesioB U ‘ KosinuecTBo yacoB ‘ JnekTpoHHbIEe (LUPPOBLIE)
n/n TEM NPOTPaMMbI Bcero| KoHTposibHbIe I 06pa3oBaTesIbHbIE PECYPChI
paboThl I
| |pyHKIIM [ [ mlhttns://m.edsoo.ru/7f417af8]]
10 ||lloBTOpEHUE K 0606LIEHUE 6 1 [[BubanoTeka LIOK
||https://m.edsoo.ru/7f417af8]]
‘,[[06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOBIIO | 102 5
[TIPOTPAMME
9 KJIACC
Ne ||[HaumeHoBaHUe pa3zesioB U TeM| KosinuecTBo yacoB | JeKTpoHHbIE (LU POBLIE)
n/n NporpamMMbl Bcero| KouTposbHble I ob6pa3oBaTesibHbIE PECYPChI
paboThI |
1 Yucsa ¥ BIYMCIEHUS. 9 [[BubaunoTeka LIOK
JlelicTBUTE/IbHbBIE YU CIA ||https://m.edsoo.ru/7f419d08]]
2 YpaBHeHUs ¥ HEpAaBEHCTBa. 14 1 [[BubanoTeka LIOK
YpaBHeHUS C OAHOU https://m.edsoo.ru/7f419d08]]
nepeMeHHO! |
3 ||YpaBHeHuUd M HepaBeHCTBA. 14 1 [[BubaunoTteka LIOK
CucTteMbl ypaBHEHUH |lhttps://m.edsoo.ru/7f419d08]]
4  ||YpaBHeHHS M HEpABEHCTBA. 16 1 [[BubaunoTteka LIOK
HepaBeHcTBa |lhttps://m.edsoo.ru/7f419d08]]
5 OyHKIUU 16 1 [[BubaunoTeka LJOK
||https://m.edsoo.ru/7f419d08]]
6 |Yucnoseie 15 1 [[BubaunoTteka LIOK
10C/1e/J0BaTEJIbHOCTH ||https://m.edsoo.ru/7f419d08]]
7 [ToBTOpeHUEe, 060611IEHHE, 18 1 [[BubanoTeka LIOK
cucTeMaTH3alys 3HaHUH |lhttps://m.edsoo.ru/7f419d08]]
‘,Z[o6a131/1'rb CTPOKY
OBLIEE KOJIMYECTBO YACOB I1O 102 6
[TIPOTPAMME
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