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HHOACHUTEJBbHAA 3AIINCKA

Anrebpa SBISETCS OAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHs: OHA OOECTICUMBACT
U3y4eHHE JPYTUX AUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U T'YMaHHTApHOTO IIMKIJIOB, €€ OCBOCHHE
HEOOXOUMO Ui TMPOJOJKeHHsT 0Opa3oBaHUSI M B IOBCEAHEBHOW kH3HU. Pa3Butue y oOydarommuxcs
HAYYHBIX MPEJICTABICHUA O TPOMCXOXKICHHH M CYIIHOCTH anre0pandeckux aOcTpakuuii, crocobe
OTpaXKeHUsI MaTeMaTH4EeCKOW HAyKOMW SIBJICHUI U MPOLIECCOB B IPUPOJIE U OOIIECTBE, POJIM MaTeMaTHYECKOTO
MOJEIMPOBAaHKMsI B HAaydYHOM TIO3HAaHUM M B TIPAKTUKE CIIOCOOCTBYeT (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI U KA4YeCTB MBIIUICHUS, HEOOXOIMMBIX [UIsl aJalnTallid B COBPEMEHHOM LH(PPOBOM
obmecrBe. M3ydenwe anreOpsl oOecneuWBaeT pa3BUTHE YMEHUS HaOIl0IaTh, CPaBHUBATh, HAXOIWTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTU MBIILIEHUS, CHOCOOHOCTH apryMEHTUPOBAHHO 00OCHOBBIBATH CBOU
JeicTBUSL U BBIBOABI, (hopMynupoBath yrBepkiaeHHs. OcBOeHHE Kypca anreOpbl oOecreurnBaeT pa3BUTHE
JIOTHYECKOT0 MBIIIIEHUSI 00y4YaloluXcsi: OHM MCIONB3YIOT JEAyKTHUBHbIE U UHIYKTHUBHBIE PACCYXIACHUS,
o0o0mieHne ¥ KOHKpeTH3aluio, alOcTparupoBaHue u aHaimoruto. OOyueHwe anrebpe mnpennogaraet
3HAUUTENBHBI O00BEM CaMOCTOATENBHOU JESATENbHOCTH OOYYAIOIIUXCS, TMOITOMY CaMOCTOSITENBHOE
pelIeHue 3aa4 SBISIETCS peain3anneil e TeIbHOCTHOTO PUHIIAIIA O0YICHUS.

B cTpykType nmporpammbsl yd4eOHOTO Kypca «Anredpay» AJis OCHOBHOTO 00Iero oopa3oBaHusi OCHOBHOE
MECTO 3aHUMAIOT COJEPKATEIbHO-METOIMYECKHe NUHUU: «Yuclia W BBIYHCICHUSA», «AnredpamyuecKue
BBIpaXECHU», «YpaBHEHUS U HepaBeHCTBa», «DyHkuun». Kaxnas u3 3TUX comepikareabHO-METOAUYECKUX
JMHUAN Pa3BUBACTCS HA MPOTSDKEHUH TPEX JIST U3YUYEHUS Kypca, B3aUMOICHCTBYS C IPYTHMH €T0 JUHUsIMH. B
Xolle HM3y4deHHUs Y4eOHOTO Kypca OOyYaromMMmcsl MPUXOAMTCA JIOTHUECKH PACcCyXIaTh, HCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBSA3M C 3TUM B mporpamMmy y4eOHOTro Kypca «AureOpa» BKIIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MPECTABICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4eCKOro 00pa30BaHUs
U CIOCOOCTBYIOIIUE OBJIAJCHUIO OOYYArOIIMMUCS OCHOB YHHBEPCAJIBHOTO MAaTeMaTHYECKOTO S3bIKa.
CogmepxatenbHOM ¥ CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCS  €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxanne nuMHMM «UMcaa W BBIYUCICHMS» CIYKUT OCHOBOM JUId JajbHEHIIEro H3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYJAIOIIUXCS JIOTUYECKOTO MBIIIICHUS, (JOPMHUPOBAHUIO YMEHHS
NOJIb30BAThCS AJNTOPUTMAMHU, a TAaKXKe IPHOOPETEHHI0 NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIS
MIOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIEro 00pa3oBaHMs CBS3aHO C
palroHaIbHBIMU M HPPAIMOHANBHBIMU YHCIaMH, (HOPMHUPOBAHHEM MPEICTABICHUNA O AEHCTBUTEIHLHOM
yucrie. 3aBepIIeHue OCBOCHHS YUCIIOBOM JIMHUM OTHECEHO K CpeIHEMY 001eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpandeckux JUHUM — «AsreOpanyeckue BBIpOKEHHUs» U «YpaBHEHUS HU
HEPAaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIMXCS MaTEMaTHUECKOIO anmnapara, He00X0AMMOro
JUIS pelleHMs 3a/lad MaTeMaTUKU, CMEXHBIX MPEIMETOB U MPAaKTUKO-OPUEHTHPOBAHHBIX 331a4. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBI MaTepHal TPYNIHPYETCs] BOKPYT PAlMOHAIBHBIX BBIPAKECHUH.
Anrebpa JIeMOHCTpUpPYET 3HAYCHHE MATEMAaTHKH KakK s3bIKa JUIsl MOCTPOEHUS MaTeMaTHYeCKHX MoJenei,
OTIHCaHWMsI TIPOIIECCOB | SIBJICHUH peatbHOTO MHUpa. B 3amaun oO0ydeHus anredpe BXOIAT TaKKe NalbHeiIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOX0IMMOT0, B YaCTHOCTH, JJIsi OCBOCHHUS Kypca HH(POPMaTHKH,
U OBJIQJICHWE HABBIKAMHU JIEIYKTHBHBIX paccyxieHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CTIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUYECTBY.

Coneprkanne GyHKIIMOHATHHO-TpadUISCKON JTMHUH HAIEJICHO Ha MOIyYeHHE 00 YJarOIIMMUCS 3HAHUH O
GYHKIMAX KaKk BaKHEUIIeH MaTeMaTH4eCKOM MOIENW A ONHCAaHMS M MCCIEIOBAaHUS Pa3HOOOpPA3HBIX
NPOIIECCOB W SIBICHWWA B Tpupoie W oOmiecTBe. M3ydyeHume wmarepuana CIOCOOCTBYET DPAa3BUTHIO Y
o0yYaroIuXcsi yYMEHHUs MCIIOJIb30BaTh pa3IMYHbIC BbIPA3UTENbHbIE CPEJCTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyecKre, BHOCHT BKJIaJ B (QOPMHpPOBAHUE TIPEACTABICHUH O POJIH
MAaTEeMATHKHU B Pa3BUTHH IUBUIN3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY TuTaHy B 7-9 Kiaccax m3ydaercs YUeOHbIH Kypc «Anredpay, KOTOPhIH BKIIOYACT
CJICAYIOIINE OCHOBHBIC Pa3JlieNbl cojaepikaHus: «Yucina U BBIYUCICHHS», «ANreOpanyeckue BBIPAKCHUS,
«YpaBHEHMS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue ydyeOHOro kypca «Anredpa» orBoxutcs 306 yaco: B 7 knmacce — 102 yaca (3 daca B
Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEeNiO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia U BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U AECATHYHBIC, IEPEX0 OT OxHOW (Gopmbl 3anucu aApodeit k apyroi. [lonstue
palMOHAIBHOIO 4YMCJa, 3allliCh, CPAaBHEHME, YNOPAJOYMBAHHWE DPALMOHAIBHBIX 4YHCeld. ApHpMeTHYecKHue
JEWCTBUS C pallMOHAIBLHBIME YHCIaMH. Pemenue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OINpeAeieHue, IpeoOpa3oBaHUe BBIPAKEHUM Ha OCHOBE
OIpeJiesIeHus], 3amuch OonbmMX yuced. [IpoleHThl, 3amuch MPOIIEHTOB B BHJIE APOOM M IpodU B BHIE
IIPOLEHTOB. Tpy OCHOBHBIC 33/1a4 HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIIM HATYPAIbHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHas POIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C NEPEMEHHOM. JlOIyCTHMBbIE 3HAYEHUS NEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIYy BEIMYMHAMU B Buae (GopMynbl. Beramcinenus mno ¢opmymnam.
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOKAECCTBEHHO paBHBbIE BBIPAXEHHUs, MpaBHia MpeoOpa3zoBaHUs
CYMM H IIPOU3BEICHUH, PaBIJIa PACKPBITHI CKOOOK M MPHUBEIEHHS MOTOOHBIX CIIaracMpIX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHowieHbl U MHOTOWIeHbl. CteneHb MHOrowieHa. CloXKeHHe, BBlUYUTaHuEe, YMHOKEHUE MHOTOUJICHOB.
@opMyIbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBI U KBaapaT pasHocTu. PopMyiia pa3HOCTH KBaJpaToOB.
PasnoxeHrne MHOrO4JI€HOB HA MHOKUTEIIH.

YpaBHeHNSI 1 HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUsI, IPaBUIIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIuneitHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO yPaBHEHUS, PEIICHUE JTMHEUHBIX
ypaBHeHui. CocTaBlieHWE YpaBHEHHMI 110 YCIIOBHIO 3ajaud. PelneHue TEeKCTOBBIX 3aJad C IOMOIIBIO
YPaBHEHHUH.

JluneitHoe ypaBHEHHE ¢ ABYMS NEpPEMEHHBIMH U ero rpapuk. Cuctema IBYX JIMHEWHBIX ypaBHEHUH C
JBYMs IIepeMeHHBbIMU. PelieHne cucreM ypaBHEHHH cr1ocoO0M MOJACTaHOBKH. [IpuMepsl perieHnst TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CHCTEM YPaBHEHUM.

DOyHKIUH

Koopnunara toukm Ha npsamon. YwucioBble NpoMexXyTKH. PaccTosHuMe Mexay IByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOIA.

[TpsimoyronpHas cuctema koopauHat, ocu Oxu Oy. AOcmucca W opauHaTa TOYKM Ha KOOPAMHATHOMN
wiockoctu. Ilpumepsl rpadukoB, 3agaHHbBIX ¢GopMmynaMu. YTeHue rpadUKOB pEaNbHBIX 3aBUCUMOCTEM.
[lonsatue ¢ynkumu. I'papuk ¢ynxnum. CpoiictBa ¢yHkuui. Jluneitnas ¢ynkuusa, e€ rpadux. I'padux
¢ynkmn Y = |X|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanpatusiit kopenb u3 uwucina. [lonstue o0 uppanuoHanbHoM uMcie. JlecsTUuHble NPUOIHUKEHHS
uppalMoHanbHbIX uucen. CBoiicTBa apuMETHUECKHUX KBaJIpaTHBIX KOPHEM M HX TPUMEHEHHEe K
peoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1ensIM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch YUCa.

AJiredOpanyeckue BbIPpaKeHUs!

KBanpaTHblil TpEéXxuiieH, pa3ioXKeHUe KBaAPaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

AnreOpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpamdeckoi npobu. CliokeHue, BBIUUTAHUEC,
YMHOXXEHUE, JiefieHne anredpanyeckux apooeil. ParonanbHblie BRIpakeHUs U UX peoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHuWe, ¢opMmyna KOpHEH KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIINXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTelimme qpoOH0-paliMoHaIbHbIC YPaBHEHUS.

I'paduueckas MHTEpHpeTalnss YpaBHEHHH C JBYMs MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX ypaBHEHHU C
IOBYMs IIEpEMEHHBIMU. [IprMepsI peleHus CUCTEM HETMHEWHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.



UucnoBble HEpaBEeHCTBA U HUX cBoWcrBa. HepaBeHCTBO ¢ OJHOM IepeMEHHOM. PaBHOCHUIBHOCTB
HEpaBeHCTB. JIuHelHbIe HepaBEHCTBA C OAHOM IepeMeHHOH. CHCTeMBbl JIMHEHHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOM.

DOyHKIUH

ITonarue ¢ynkuuu. OO6nacTb omnpeAeaeHUs W MHOXKecTBO 3HaueHMH ¢(yHkiuu. CriocoObl 3anaHus
GbyHKIHH.

I'padux dyaxkumu. Yrtenue cBoicTB ¢yHKiMu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIHA,
OTPaXKAIOIIUX PEATBHBIE IIPOLIECCHI.

@OyHKIUYM, ONUCHIBAIONIME IMPSAMYHO M OOpaTHYIO HPONOPLHUOHAIBHBIE 3aBHUCHMOCTH, UX TIpa(uKH.
Oyukun y = X2, Y = X3, Y = \X, y=|X|. ['paduaeckoe peleHie ypaBHEHNI U CHCTEM YPaBHEHHIA.

9 KUIACC

Yucna v BbIYMCICHUSA

PanyonanbHbele yKcna, HMppalMOHANbHbIE YHCIA, KOHEYHble M OECKOHEYHbIE JeCATHYHbIE IpoOu.
MHOX€eCTBO JE€WCTBUTENbHBIX YHUCENT, [ECUCTBUTENbHbIE 4YMCIA KaK OECKOHEUYHbIE JECATHUYHBIE ApOoOu.
B3aumHO 01HO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE ACHCTBUS C JEHCTBUTEILHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxEHHOE 3HAUYCHUE BETMYUHBI, TOYHOCTH NpuOmmkerns. Okpyrinenue uncen. [Ipuknuaka u oneHka
pE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs M HEPaABEHCTBA

JIunelinoe ypaBHeHue. Pelienre ypaBHEeHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHEHHH, CBOISAIIMXCS K KBaJpaTHbIM. bUKBagpaTHOE ypaBHEHHE.
IIpumepsl pelieHns ypaBHEHUN TPETbEN U Y€TBEPTOM CTEIEHEN PAa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMHU U ero rpaduk. Pemenue cucteM IByX JIMHEHHBIX ypaBHEHUH C IByMs
IepeMeHHbIMU. Pemenne cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIUHENHOE, a APYroe — BTOPOM CTEIEHHU.
I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CIiocoOOM.

UucroBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OHOM NEPEMEHHON. PeleHne cucreM JTMHEHHBIX HEPAaBEHCTB C OHOU
nepemeHHoll. KBasparHele HepaBeHCcTBa. ['paduyeckas nHTepHpeTanys HEPaBEHCTB M CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMH.

DOyHKIUH

KBanpatuunas ¢yHknus, e€ rpaguk u cpoiictBa. [lapabona, koopAuHATHI BEpIIMHBI MapaloJibl, OCbh
CUMMETpPUHU TTapaboIbl.

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

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[TonsiTHe YMCIOBOM MOCTIEIOBATENBHOCTH. 3aJjaHe MOCIeI0BAaTeIbHOCTH PEKYPPEHTHOU (GopMyoi u
¢bopmyIoit N-To uieHa.

Apudmernueckas u reomeTpuyeckas nporpeccud. Dopmynbl N-ro wieHa apuPMETHYECKON Hu
T€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX NYJICHOB.

N300paxenne w€wieHOB apu(METHYECKOW M TeOMETPUYECKOM MpPOrpeccHil TOUKaMM Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pPe3yJIbTAThI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «Anredpay XapakTepu3yrTCs:

1) narpuoTrnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHUKH, II€HHOCTHBIM
OTHOLLIEHHEM K JOCTHKEHUSM POCCUHCKUX MaTEeMaTUKOB M POCCUHUCKOW MaTeMaTH4eCKOM IKOJIbI, K
UCTIOJTb30BAaHUIO ATUX JOCTHKCHHI B IPYTUX HAYKax M MPUKIAJHBIX chepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U peaju3allud €ro mpas, MPEACTaBICHUEM O
MaTeMaTHUYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUUHBIX CTPYKTYp, SBJICHU, MPOLEAYp T'Pa)JIaHCKOIO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO 3TUYCCKUX MPOOIJIEM, CBSI3aHHBIX C
MPaKTUYECKUM IPUMEHEHHEM JTOCTUKEHUN HAYKH, OCO3HAHUEM BA)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB
B IESTEIIbHOCTH Y4EHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacCTHE B PEIICHUM MPAKTUYECKUX 3aJla4 MATEMATHYECKON HaINpaBICHHOCTH,
OCO3HAHHEM BaXHOCTHM MAaTeMaTU4YeCKOro oOpa3oBaHUs HA MPOTSHDKEHUU BCEH JKU3HM JUIS  YCIEITHOM
npo(heCCHOHATLHOM  JSSITEILHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBUAYAIbHONH TPACKTOPHUH OOpa30BaHMsI M >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TTOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPHUSATHIO MAaTeMaTHUYECKHX OOBEKTOB, 3ajad,
pELIeHUH, pacCyXICHHM, YMEHUIO BUACTh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI M OOIIECTBa, MOHMMAaHUEM MaTEeMaTHYECKONW HAyKH Kak
cepbl UeTOBEUECKOM MEeATENBHOCTH, ATAmoB €€ pa3BUTUS M 3HAUMMOCTHU MAJI Pa3BUTHS LMBUIU3AIINH,
OBJIQJICHMEM SI3BIKOM MaTeMaTUKU M MaTeMaTHYECKOW KYIbTypOll Kak CpEeJCTBOM TIO3HAHUS MHpA,
OBJIQJICHHEM MPOCTEHITMMHU HABBIKAMH MCCIIEIOBATEIBCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuUTaHue, (POPMHUPOBAHUE KYJLTYPbl 30POBbSi U 3MOLMOHAJIBLHOIO
Osaromosy4usi:

TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUYECKHE 3HAHHS B MHTEPECaxX CBOETO 37I0POBbsI, BEJECHUS 3/I0POBOTO
o0pa3a >ku3HM (3I0pOBOE MUTAHHE, COANTAHCUPOBAHHBIN PEXXUM 3aHATUN M OTABIXA, pErylspHas GuznyecKas
AaKTUBHOCThH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO e
npaBa APYroro 4ejaoBeKa;

7) 3KOJI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHUHM A pelieHus 3a7ad B 00JacTH COXPAaHHOCTH
OKPY’KaIOIIEeH Cpe/ibl, TNIAHUPOBAHUS TMOCTYIKOB M OIIEHKH WX BO3MOXHBIX TMOCJEACTBUH IS OKpYKaromen
CpeJbl, 0CO3HAHHUEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) axanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUAM B  YCIOBHUSIX HEONPENEIEHHOCTH, TMOBBIIIEHUIO YPOBHA  CBOEU
KOMITIETEHTHOCTH 4epe3 IMPaKTHUECKYI0 NESITeIbHOCTh, B TOM YHCIE YMEHHE YUHUTHCS y JAPYTHX JOJIEH,
nprOOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMITIETEHIIUHU U3 OIbITa IPYTHX;

HEOOXOAMMOCThIO B (DOPMHPOBAHWHM HOBBIX 3HAaHWUH, B TOM uucie (HOpMyIUpOBATH WJEH, TOHSATHSA,
TUTOTE3bl 00 00BEKTAaX U SBIICHUSAX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATh NE(UIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI3OB,
TpeOyromuii KOHTpMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U AeHCTBUS, (OPMYITUPOBATh U OLIEHUBATH
PHUCKHU U TIOCIENCTBUSA, HOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS



ba3oBrble Jornyeckue 1eHCTBHUA:

®BLIBJIATE M XapaKTEpU30BaTh CYLIECTBEHHBbIC IPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB, MOHATHIA,
OTHOLICHUA MEXJy MOHATUAMH, (OPMYIUpPOBATh ONPEAEICHHs IMOHSTUH, YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK KiacCu(UKAUU, OCHOBAHUS I 0000IIEHUsI M CPABHEHUSI, KPUTEPUH MIPOBOAMMOTO aHANIN3A;

® BOCIIPUHUMATh, (OPMYJIMPOBATE U NPEOOPA30BBIBATh CYXIECHUS: YTBEPAUTENIbHbIE U OTpULIATEIbHbIC,
€IMHUYHbIE, YaCTHbIC U O0IIME, YCIIOBHBIE;

® BBEISIBJIATh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEeuYUs B (akTax, MAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, IPeAiaraTh KpUTEPUH JUISI BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

e /leJ1aTh BBIBOJIbI C MCIIOJB30BAaHUEM 3aKOHOB JIOTUKHM, JAE€AYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3duparh 0Ka3aTEeIbCTBA MAaTEMATUYECKUX YTBEPXKIACHHN (IPSAMbIE U OT IMPOTHBHOTO), MPOBOIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JO0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpAaUBATh apryMEHTAIHIO,
IPUBOUTH PUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKIECHUS;

¢ BEIOMpaTh crioco0 pemieHus yuyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS, BHIOMPATH
HanOoJiee MOAXOAIUHN ¢ y4ETOM CaMOCTOSITETIHHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBblenccienoBare/ibcKHeaeiicCTBUSA:

® ICTIOJIH30BaTh BOMPOCH KAaK HCCIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHHS, (OPMYJIMPOBATH BOMPOCHI,
GuKkcupyoomue MpoTUBOpEYne, MpodJieMy, CaMOCTOSATENIBHO YCTAHaBIMBaTh KMCKOMOE U JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

®[IPOBOJIUTh [0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH SKCHEPUMEHT, HEOOJIbIIOoe
UCCIIEIOBaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 0ObEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY
coboii;

® CaMOCTOATEJILHO (OPMYIUPOBATh 0O0OIIEHHS M BBIBOBI IO Pe3yJibTaTaM MPOBEAEHHOTO HAOII0ACHUS,
UCCIICI0BaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000OIICHUH;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEATION0KEHHUS O €T0 Pa3BUTHHI
B HOBBIX yCIIOBUSIX.

Pabora ¢ nnopmanmeii:

® BEISIBJIATH  HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAILWH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHHS
3a/a49u;

® BEIONPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3IMUHbBIX BHJIOB
U GOpM MpeICTaBICHMS;

e BEIOMpaTh (GopMy MpencTaBieHUus MHOOpPMAIMM W WJUIIOCTPUPOBATH pEIIaeMble 3a/laud CXEMaMH,
JuarpamMmmamu, HHOM rpa@ukoil 1 uX KOMOMHAIUSIMUY;

®OIICHHWBAaTh  HAAEKHOCTh HHGOpPMALMM 1O  KPUTEPUSAM, MPEUIOKEHHBIM  YUUTENIEM  WJIH
cOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBbIEYHUBepcaJbHbIeyYeOHbIeAeCTBUS:

® BOCIIPUHUMATH B (YOPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSMH U IEISIMH OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJIy pelIeHus 3a7a4l, KOMMEHTUPOBATh MOJIyYEeHHBIN pe3ysbTar;

®B XOJi¢ OOCYXJIEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, periaeMoit
3aJ1auu, BHICKA3bIBATh WJICH, HAIlCIIEHHBIC HAa TIONCK PEIICHUS, COTIOCTABIISATh CBOU CYKICHHS C CYXKICHHSIMHA
JPYTUX YYacTHUKOB JHMajora, OOHApYXHBaTh pa3iidMe M CXOJCTBO TIO3UIHUI, B KOpPpeKTHOH Qopme
(GbopMyITHpOBaThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPEJICTABIATH PE3Y/IbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIeI0BaHUs, POEKTA, CAMOCTOSATEIBHO
BBIOMPATh (OPMAT BBICTYIUICHHUS C YUETOM 337a4 MPE3EHTALUU U 0COOEHHOCTEH ayIuTOpHH;

®[IOHMMAaThb M HCIOJb30BaTh NPEUMYIIECTBA KOMaHAHONH M WHAMBUIYAIbHOM paOOTHI NpH peIIeHUU
y4eOHBIX MaTeMaTHUECKUX 3a]a4;

¢ [[PUHUMATh IIeJTb COBMECTHOM JESITEIbHOCTH, IUIAHWPOBAaTh OPTaHU3AIMI0 COBMECTHOM paloTHI,
pacrpenenaTb BHIBI paboT, T0TOBapUBaThCs, 00CYKIaTh MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIBKHX JTIOACH;

® y4yacTBOBaTh B TPYNNOBBIX (hopmax paboThl (0OCYyXkaeHus, OOMEH MHEHHUSMH, MO3TOBbIE IITYPMbI H
JPyTHUE), BBIIOIHATH CBOIO YacTh paObOThl M KOOPAMHUPOBATH CBOU JAEUCTBHS C IPYTMMH YIEHAMH KOMaHJBbI,
OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPHSIM, C(HPOPMYTUPOBAHHBIM y4aCTHUKAMU
B3aUMOJICHCTBUSL.

Pery1siTuBHBbIe yHMBepcaibHble yueOHbIe AeiicTBUS



Camoopranuzanus:

© CAMOCTOSITEJIBHO COCTABJISATH IUIAH, QITOPUTM peIIeHHs 3ahayd (MM €ro 4acThb), BBHIOMpATh CIocod
pelieHus ¢ Y4ETOM HMEIOIIUXCSI pPecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAaTh W
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIMUHTEJVIEKT:

® BJIaJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIpoIiecca U pe3yabTaTa pelieHHsI MaTeMaTHIECKOM
3a/1a4i;

® [IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUHU 3a/1a4d, BHOCUTh KOPPEKTHUBBI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAHJACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa NESATEIBHOCTH IOCTABICHHOW LEIH U YCIOBHSM, OOBACHATH
NPUYUHBI JOCTIKEHHSI WM HEAOCTIDKEHHS IIeTM, HAaXOIUTh OLIMOKY, /JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

ITPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 KjaacceoOydyaromunics MOIydUT CIeyIoIIne NpeAMETHbIE pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHUSA

BeinonHATe, coueTas ycTHblE M IUCbMEHHBbIE NPUEMBI, apudmMeTHueckue IeHCTBUs C pallMOHAIbHBIMU
YHCJIaMHU.

HaxonuTh 3HAa4YeHMs UHCIOBBIX BBIPAXKEHUN, MPUMEHATh pPa3HOOOpa3HbIE CHOCOOBI U MPHUEMBI
BBIYHMCIICHHSI 3HAYCHUI APOOHBIX BBIPAKEHUH, COJIEpKAIUX OOBIKHOBEHHBIE U JCCATUIHBIE IPOOH.

[Tepexoaute OT OAHOM (OpMBI 3amMCH 4YUCEN K JpYroil (mpeoOpa3oBbIBaTh AECATHUHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO POOBb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY U OLIEHKY PE3yJbTaTa BBIUHUCICHHM, OLEHKY 3HAYEHUH YHMCIIOBBIX BBIPAKCHHM.
BoinonHATe A€MCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath ~ mpakTUKO-OPHEHTUPOBAHHBIE  3a/ayH, CBA3aHHbBIE = C  OTHOIIEHHWEM  BEJIMYMH,
IPONOPLUUOHATIBHOCTBIO BEJIMUYUH, MPOLEHTAMU, WHTEPIPETUPOBATh PE3YJbTaThl PEIIEHUS 3aJad C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJOTHIO U CHUMBOJHMKY, INPUMEHATh €€ B IPOLECCE OCBOCHMS
y4eOHOro MaTepuaia.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonsATe mpeobpa3oBaHus LENOr0 BBIPAKEHUs B MHOTOWIEH MPUBEACHUEM MOJOOHBIX ClaraeMblX,
PAacCKpBITHEM CKOOOK.

BbIMONHATE YMHOXKEHHE OIHOYJICHAa Ha MHOTOWIEH M MHOTOWIEHA HA MHOTOWIEH, IPUMEHSTh (OPMYIIbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3IoKeHHe MHOTOYJICHOB Ha MHOXKUTENU C TOMOIIbI0 BHIHECEHUS 32 CKOOKU OOIIero
MHOKUTEJSI, TPYNIHPOBKU CIaraeMbIX, IPUMEHEHHUS GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumenHsTH MpeoOpazoBaHUsT MHOTOUICHOB JJISl PELICHUs PAa3JIMYHbIX 33]a4 U3 MAaTEeMAaTUKU, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH ITOKA3aTeNIMU JUTsl TpeoOpa30oBaHus BIPAKEHHIM.

YpaBHeHHUsI M HEpaBEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OAHOM INEPEMEHHOW, NMPUMEHSS IpaBWIa IEPEXOAA OT HCXOJHOTO
YPaBHEHHUS K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIAETCS M YUCIIO KOPHEM YPaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbI IPU PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonObupars mnpumepsl Map 4YHUCEN, SBIAIOMUXCA pPEIICHUEM JMHEHHOrO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOPIAUHATHON MJIOCKOCTU I'padUK JIUHEHHOIO ypaBHEHHUS C JBYMs IEPEMEHHBIMHU, MOJIb3YSCh
rpaduKOM, TPUBOAUTE IPUMEPHI PELICHUS] yPaBHEHUS.

Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YUCIJIE TpapUUECKH.

CocTaBisITh M peniaTh JIMHEHHOE YpaBHEHHE WJINM CUCTEMY JIMHEHHBIX YPAaBHEHUH 110 YCIOBMIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4X MTOJIyYE€HHBIN PE3yJIbTaT.

DOyHKIUHA



N300pakaTh Ha KOOPAMHATHOM MpPSIMOH TOYKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTpPE3KHU, UHTEPBAIbI, 3aMMCHIBATH YUCIOBBIE IPOMEKYTKH Ha aIreOpandecKoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH IO 33/JlaHHBIM KOOpPAMHATaM, CTPOUTh I'paMKH JTUHEHHBIX
¢ynkuuit. Crpouts rpaduk GyHkmmm y = [x|.

OnuceiBaTh ¢ MOMOILIBI (YHKUUH M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMM: CKOPOCTb, BpeMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAMTEIBHOCTD, BpeMs, 00bEM paboTHI.

Haxonuts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cHoco0 TpeACTaBICHUS ¢ aHanM3a UWHPOpPMALWM, W3BIEKATh H
UHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(QUKOB PEaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy o0yuenus B 8 kjacceoOydyaromunics MOIyYUT CISAYIOIINE TPEAMETHBIC pe3yIbTaThl:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HayaJlbHBIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHUCEN Ul CPaBHEHHS,
OKPYIJIEHUS U BBIYUCIIEHUH, N300pa)kaTh IeHCTBUTENBHbIC YUCIa TOUKAMHU Ha KOOPAMHATHOM MPsIMOIA.

[TpuMeHATHh MOHATHE apU(YMETHUECKOT0 KBAJPATHOTO KOPHS, HaXOAWUTh KBaJpaTHBIE KOPHH, UCIOIb3YS
npyu HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOJIHATH MPeoOpa3oBaHMs BBIPAKEHHM, COAepKallluX KBaJpaTHBIE
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BatTh 3anKcy OOJIBLIIMX M MaJIbIX YHCEI C IIOMOLIBIO IECATUUHBIX Jpo0eit u crenenelt yucna 10.

Auaredpanyeckune BbIpaKeHUs

[TpuMeHATh TMOHATHE CTENEHU C LEeIbIM II0Ka3aTesleM, BBIIOJIHATh NPeoOpa3OBaHMs BbIPAKECHUH,
COJIEpIKalINX CTEIEHU C LEIbIM IIOKa3aTEJIEM.

BBINonHATE TOXIECTBEHHBIE PE0Opa30BaHMsl PallMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE MpaBWJI JAEHCTBUI
HaJl MHOTOWJIEHAMH U anreOpanyecKuMu ApoOsIMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHMs BBIPAXKEHUN JUIsSl pEICHUs pa3IUYHbIX 337ad U3 MaTeMaTHKU, CMEXKHBIX
IIPEIMETOB, U3 PEAIIbHOM NPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHelHbIE, KBaJpaTHbIE YPABHEHMSI U PallMOHAJIBHBIE YPAaBHEHUS, CBOASIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUH C IByMS IEpEMEHHBIMU.

ITpoBoauTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyueckux npeacTaBieHnil (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE UM CHCTEMa YPAaBHEHUH pellleHus, eclin
UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT ciiOBECHOH (OPMYNIMPOBKM 3ajadu K €€ anreOpandeckol MOJENHU C IOMOIUIBIO
COCTAaBJICHUS YPAaBHEHUS UJIM CUCTEMbI ypPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4H
MIOJIy4EHHBIN pe3yibTarT.

ITpyMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHMUSI, OLIEHKH, PEIIATh JIMHENHBIE HEPAaBEHCTBA C
OJIHOI MEepeMEHHOMN U MX CHCTEMBI, AaBaTh Ipa)UyeCKyr0 WIITOCTPALMI0O MHOKECTBA PEIICHUH HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh © UCHONB30BaTh (PYHKIMOHAIbHbIE TOHATUS M SA3BIK (TEPMHHBI, CHMBOJMYECKHE
0003Ha4YeHHUsI), ONPEENATh 3HaUeHUE (PYHKIIMU 110 3HAUEHUIO apryMeHTa, ONpeAesaTh CBOMCTBA (YHKIUU T10
e€ rpaguxy.

Ctpouts rpaduku 3J€MeHTapHbIX PYHKIIMHA BUJA:

y =k/x, y =x2,y=x3y = |X|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIMH 110 e rpaduKy.

K xonIy 00y4yeHus B 9 kjiacceoOydJaromuiics MOIyIUT CIEYIONIHE TPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPSAIOUNBATH PAllMOHAIbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

Bomonsate apupmernyeckre ASHCTBUS C PAllMOHAIBHBIMU YMCIIAMH, COYeTas yCTHbIE U MHCbMEHHBIE
IIPUEMBI, BBITIOJIHATH BBIUUCIICHHS ¢ UPPALlMOHAIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHus creneHedl ¢ LENbIMM IOKA3aTelsIMM M KOpPHEH, BBIYHUCIATH 3HAYEHMsI YHMCIIOBBIX
BBIPAXKEHHUI.

OKpyrisTh 1EHCTBUTENBHBIE YUCIIA, BBINOIHATh NPUKUIKY PE3YyIbTaTa BHIYUCICHUM, OLIEHKY YMCIIOBBIX
BBIPAXKEHHUI.

YpaBHeHHUsS M HEPaBEHCTBA

Pemate nuHelHbIE U KBaJpaTHBIC YpaBHEHMs, YPaBHEHMs, CBOJAIIMECS K HHUM, MpocTedIine ApoOHO-
palOHAIbHbIE YPABHEHUS.



Pemate cucteMsl JByX JUHEHHBIX YPAaBHEHMU C ABYMs IIEPEMEHHBIMU M CHCTEMBI JIBYX YPaBHEHHM, B
KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auM anreOpaMyecKuM CIIOCOOOM € IMOMOILBIO COCTAaBJICHUS YPAaBHEHUS WIIU
CUCTEMBI IByX YPaBHEHHH € JBYMsI IEPEMEHHBIMHU.

[IpoBoauTH mpOCTEHIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YMCJIE C IPUMEHEHUEM
rpadu4ecKux MpeICcTaBIeHu (ycTaHABIMBATh, UMEET JIM YPABHEHUE WU CUCTEMAa YPaBHEHHH PEIICHHs, €CIIn
UMEET, TO CKOJIBKO, U ITpoYee).

Pemate nMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pELLIEHUE HEPABEHCTB Ha
YHCJIOBOU NPSIMOM, 3aIACHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

PemaTh cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOIIUE KBAJPATHOE HEPABEHCTBO,
n300pakaTh pELICHHE CHCTEMbl HEPABEHCTB HA YMCIOBOM IPSMOH, 3alUChIBaTh PELICHHE C MOMOILBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.

DOyHKIUUHA

Pacno3HaBaTh (yHKIMH H3y4eHHBIX BHUAOB. Iloka3bIBaThb CXEMAaTUYECKM pACIOJIOXKEHUE Ha
KOOPJMHATHO# TuIockocTu rpadukoB GyHkuuii Buma: Yy = kx,y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y =
VX, Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHIT KO3(PHIMEHTOB, OMICHIBATE CBOACTBA (yHKIIHIA.

Crpoutrp u wu3o0pakaTh CXEMATHYECKH TIpadUKH KBaApAaTUYHBIX (YHKIUMH, OINUCHIBaTh CBOWCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBate kBaspaTniHyro (QYHKIHIO IO OpMYyIie, IPUBOAUTE MIPUMEPHI KBaPAaTUIHBIX (DYHKIMHA 13
peanbHOM JKU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

PacrniozHaBaTh apuMeTHUECKYI0 U F€OMETPUUECKYIO IIPOTrPECCHH MIPU PAa3HBIX crIoco0ax 3ajaHusl.

BBINONHATE BBIYMCIIEHUS C UCIONB30BaHUEM (OpPMYI N-TO YieHa apu(PpMETHIECKOH M TeOMETPHYECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N WICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemarp 3amaum, cCBA3aHHBIE C YHMCIOBBIMU IOCJIENOBATEIBHOCTSMHU, B TOM YHUCIIE 33Ja4d U3 PEaJbHOU
YKU3HHM (C UCTIONB30BAHUEM KAIBKYISITOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonaunyecrBo DJIEKTPOHHBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM JyacoB (uudpossbie)
n/n MpOrpamMmmbl Kon-e o0pa3oBaTte/ibHbIEpecypc
Bcero
padoThI 18
1 Yucna v BeIYKCIIEHUS. PalinoHabHEIE o5 1 bubnuorexa [{OK
qyucna https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AnreOpandecKkue BoIpaKEHUS 27 1 https://m.eds0o.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHeHHIS H HEpaBeHCTBa 20 L https://m.edso0.ru/7f415b90
bubnuoreka [{OK
4 Koopwnatet n rpaguku. GynKiun 24 L https://m.eds00.ru/7f415b90
bu6nmorexa LIOK
> Tosroperne i 06obuiene 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5
I[TPO'PAMME
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8 KVIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kon-e (uudpoBbie)
n/n NPorpaMmbl Bceero
paGornl ~ 00pasoBaTe/bHbIEPECYPChI
1 Yucna v BBIYUCIICHHUS. 15 bubmuorexa [JOK
KBagparusie KopHH https://m.edsoo.ru/7f417af8
5 Yucna u Beruucienus. CTeneHs ¢ 7 bubmuoreka [JOK
LEJIBIM [IOKa3aTeIEM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHUsI. 5 1 bubnnorexa [HJOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHUs. 15 1 bubnuorexa [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBanpatHsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHEHUs 1 HEPABEHCTBA. 13 bubnuotexa [JOK
Cucrembl ypaBHEHUHN https://m.edsoo.ru/7f417af8
7 VYpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnnoreka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 ) . 5
YHKUHH. OCHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyHKuyH. THCIOBBIE yHKLHH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 1
0 OBTOpEHHE 1 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOTPAMME
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9 KUIACC

HaumeHnoBaHnue pa3jiesioB Bcerou B Tom
NQ H TEM NIpOor :MNJIII)I acoB aucre 3OP
porp Ha K/p
bubnuoreka [{OK
1 Hosropenue 4 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
2 Hepasenctsa 18 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
3 Kpanpatiinas ¢yHKIKA 32 2 https://m.edsoo.ru/7f419d08
4 DJIeMEHTHI PUKIATHON 20 1 bubnnoreka [JOK
MaTeMaTUKHA https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
5 YUCIIOBBIE MTOCIEN0BATEIBHOCTH 17 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
6 TosTopenne 8 1 https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
7 Peseps 3 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 .

YACOB I10 ITPOTPAMME
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