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INOACHUTEJBHASA 3AIINCKA

Anrebpa sSBIsIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHMs: OHA 00ECIIeUnBaET U3YyUCHHE APYTUX
IUCLUUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IJIsi MPOIOJIKCHHUS
o0pa3oBaHUsl W B IMOBCEIHEBHOW >XM3HU. Pa3BuThe y 0O0ydaromuxcs HAay4HBIX IMPEACTaBICHUH O MPOUCXOXKICHUU H
CYLIHOCTHU anreOpandeckux aOCTpaKIMii, CIoco0e OTpaKEHUSI MaTEMaTHUYECKONW HAYKOM SIBJICHUU M MPOIECCOB B MPUPOE U
oOImiecTBe, pojii MaTEMaTHYECKOTO MOJETUPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTHKE CHOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHUPOBO33PEHHUSI M KAa4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIS aJanTalud B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3yuenue anrebpsl obOecriednBaeT pa3BUTHE yMEHUs HaONI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS U BBIBOJIBI, (POPMYIHUPOBATH
yTrBepxkAeHus. OCBOEHHUE Kypca anreOpbl 00eceunBaeT pa3BUTHE JTOTUYECKOTO MBIIUICHUS 00YYarOIIUXCS: OHU UCIOIB3YIOT
JCTyKTHBHBIC W WHIYKTUBHBIC pacCyXIeHHs, 0000IICHNEe U KOHKPETHU3aIMio, adCTparupoBaHue u aHaiorurw. OO0ydeHue
anreOpe MpenarnoiaraeT 3HaYUTEIbHBI 00bEM CaMOCTOSITENBHOMN AEATEIBHOCTH OOYYaIOUINXCS, TIOITOMY CaMOCTOSITEIbHOE
pelIeHre 3aa4 SBJSIETCS pean3anneil e TeIbHOCTHOTO MIPUHIUIA 00yUeHUs.

B cTpyktrype mporpammel yuyeOHOro kypca «Auredpa» Ijsi OCHOBHOrO OOILIEro 0o0pa3oBaHUsi OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOANYECKUEe TUHUN: «HuCna 1 BRIYUCICHU», «ANTeOpaniecKkne BIPAKECHU», « Y paBHEHUS U
HepaBeHCTBa», «DyHkmm». Kaxxaas u3 oTux copeprkarenbHO-METOIMIECKUX JTMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHUs Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €ro JTUHUSIMU. B Xoze n3ydeHus: yaeOHOro Kypca 00yqaromumcst IpUXoauTCs
JIOTHYECKU PACCy’KAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 9TUM B mporpammy y4eOHOTO Kypca
«AnreOpa» BKIIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTHYecKOTO
oOpa3oBaHMsl W CIIOCOOCTBYIOIIME OBIAJCHUIO OOYYAarOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MATEMaTHYECKOTO SI3BIKA.
ConepkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « Anredpay sIBISIETCS €r0 MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nwHUH «Yucina W BBIYKCICHUS» CIY)KUT OCHOBOW U JalbHEHIIEro W3yYeHUs MAaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y 00YYAIOIINXCS JJOTHYECKOTO MBITIICHUS, GOPMUPOBAHUIO YMEHUS TIOJIb30BATHCS aJITOPUTMAaMH, a
TaKXe MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JUIS TIOBCEIHEBHOW JKWU3HU. Pa3BUTHE TOHATHUS O YMCIC Ha



YpOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsSl CBSI3aHO C PALMOHAIBHBIMH W HPPALMOHATIBHBIMU YHUCIaMU, (HOPMHpPOBAHHEM
NPEJICTABICHUA O JIEHCTBUTEIILHOM YHCIE. 3aBEpIICHHE OCBOCHHS YHCIOBOM JMHUM OTHECEHO K CpelHeMy oO0iemMy
00pa3oBaHUIO.

CopepxaHue ABYX alreOpandeckux JHUHUNH — «AJre0panyeckue BBIPDAKEHUS» U «YPAaBHEHHS M HEPABEHCTBA»
crocoOCcTByeT (POPMHUPOBAHUIO Yy OOYyYaAIOIIUXCS MaTeMaTHYeCKOro ammapara, HEOoOXOJUMOro JUis pELIeHUs 3aaady
MaTEMaTHKH, CMEXHBIX MPEIMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHe OCHOBHOro oOImIero oopazoBaHUs
yueOHBI MaTepHall TPyNIUPYeTCss BOKPYT PAllMOHAIBHBIX BhIpaKeHUH. AnreOpa 1eMOHCTpUPYET 3HAaUCHUE MAaTeMAaTUKH KakK
A3bIKa JUISl IOCTPOEHUSI MaTEMaTHUYECKUX MOJIENIEH, OMKUCaHus MPOLECCOB U SIBJICHUN peaibHOro mupa. B 3amaun oOyueHus
ainreOpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHHUS
Kypca WH(GOpMAaTUKWA, W OBJAJICHWE HaBBIKAMH JCIYKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHrne CHMBOJIBHBIX (OpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CITIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Copepxanue QyHKIMOHANbHO-TpadUUeCKON JTUHUM HalleJIEHO Ha MOIy4YeHUE 00yJarolUMHUCS 3HAaHUM O (PYHKIHAX KaK
BaKHEHIIEH MaTeMaTUYECKON MOJENIN JJIsl ONMCAHUSl U UCCIIeI0BaHUS pa3HOOOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOJIE U
obOmiectBe. l3yueHue wmaTepuana CrHocoOCTBYET pa3BUTHIO Yy OOy4arolUMXCs YMEHHUS HCIOJIb30BAaTh pa3IUYHbIC
BBIPA3UTENBHBIC CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMUECKUE, TpadudecKkue, BHOCUT BKJIaI B (POPMUPOBAHNE
MPE/ICTAaBICHUIA O POJIM MAaTEMAaTUKH B PA3BUTUN [TUBUIIN3AIMHN U KYJIbTYPBHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kiaccax u3y4aeTcsl y4eOHbIl Kypc «AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIOIINE
OCHOBHBIE pa3fiesibl coaepanus: «Hucna u BeIYUCICHUSY, «ANreOpandyeckue BhIPaKEHU», «YPaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUN.

Ha uzyuyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hezeno), B 8 kiacce —
170 gacos (5 yacoB B Heen0), B 9 kitacce — 136 vacoB (4 vaca B HEIeIIO).



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

HpoOu 0OBIKHOBEHHBIEC U JIECATUYHBIE, TIEPEXO/ OT OJHON (QOpMBI 3amucH apobelt k apyroil. [ToHsTHE panmoHaIBHOTO
4ucia, 3aluCh, CPAaBHEHHE, YIMOPSAOYMBAHME PALMOHAIBHBIX uuceNl. ApudmeTHdeckue IEHUCTBUS C palMOHAIbHBIMU
yucnamu. Pemienne 3aad u3 peanbHON NPAKTUKU HAa YacTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM IOKA3aTEIEM: ONpPEJEICHHE, MPe0Opa30BaHUE BhIPAKEHUI HAa OCHOBE ONPEIEIICHUS, 3aIlCh
Oonpinx uucen. [IpoleHThl, 3amuch MPOIEHTOB B BUJIE JIpoOW U JIpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aja4yd Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM MPAKTUKHU.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepeMeHHBIE, YUCTIOBOE 3HAUYECHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMbIe 3HaUeHUs NepeMeHHbIX. [IpencraBienue
3aBUCUMOCTH MEXy BeTuunHamu B Bujie hopmyisl. Beraucnenus no popmynam. [IpeoGpazoBanre OyKBEHHBIX BBIPAKEHUM,
TOX/IECTBEHHO paBHbIE BBIPAXKEHMsI, MpaBWIa MPeoOpa3oBaHUsl CyMM M IPOU3BEIAECHUM, NMpaBWJIa PACKPBITUS CKOOOK U
MIPUBEICHUS TTOAOOHBIX ClIaraeMbiX.

CBoiiCTBa CTENIEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl U MHoOrousieHbl. CreneHb MHorowieHa. CJOKEHHE, BBIUUTAHUE, YMHOXKEHHE MHOTOWICHOB. DopMyIibl
COKpAIIEHHOIO YMHOXEHUS: KBaJgpaT CyMMBbl M KBajapar pa3HocTH. DopMyna pa3HOCTH KBaaparoB. PazmoxeHue
MHOTOYJICHOB HA MHOKHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHUS, TIPaBUiia IPEOOPa30BaHUsI YPaBHEHUS, pPABHOCUIILHOCTh YPABHCHHIA.

JIuHeHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIIO KOPHEW JIMHEMHOTO YPaBHEHUs, PELICHUE JIMHEWHBIX YPaBHECHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a7a4uM. PenieHne TeKCTOBBIX 3a7a4 C MOMOILBIO YPAaBHEHHUM.



JluneiiHoe ypaBHEHHE C JABYMs MEpeMEHHbIMH U ero rpaduk. Cucrema IBYX JMHEHHBIX YpPaBHEHHH C JBYMs
nepeMeHHbIMH. Perienne cuctem ypaBHEHUM crocoOoM MoJCTaHOBKHU. [IpuMepsl pemieHus TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM ypaBHECHMIA.

DOyHKUUHA

Koopaunara Toukn Ha npsamoi. Yucinoseie npoMeKyTKHU. PaccTossHre MexAy IBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OXx um Oy. AOcuucca U OpAMHATa TOYKH HAa KOOPAWHATHOW TUIOCKOCTH.
[Ipumepsr rpadukoB, 3agaHHbIX (opmymnamu. YrteHue rpadukoB peanbHbIX 3aBucuMocted. [lonstue dynkuuu. I'padux
¢byukuun. CpovictBa (yHkiui. Jluneinas ¢ynkuus, e€ rpaduk. 'padux dynkmum y = [X|. I'padudeckoe pemicHue
JIMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUN.

8 KNIACC

Yucaa 1 BBIYUCTCHUSA

KBaapatueiit kopenb u3 uucna. [loustue o0 upparnmoHanibHoM uucie. JlecsaTuuHbie TpUOIMKEHUST UPPAIIMOHATBHBIX
yucen. CBoiicTBa apu(METUUECKUX KBAAPATHBIX KOPHEW M UX MPUMEHEHHE K MPEeoOpa30OBaHUIO UMCIOBBIX BBIPAKCHUN U
BBIUMCJICHUSAM. [[eCTBUTEIIBLHBIC YHCIIA.

CrernieHs ¢ 1eJbIM MoKaszaTesieM U €€ cpoiicTBa. CTangapTHAs 3aMUCh YHCIa.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHblil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas npo0b. OCHOBHOE CBOMCTBO anredpanueckoil npodu. CrokeHue, BHIYUTaHUE, YMHOXKEHHUE, JEJICHUE
anredpandeckux apodei. ParimonanbHbIe BRIPAXKEHHS U UX TTPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBampatHoe ypaBHeHue, dopmysia KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUM,
CBOJISIIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipocreiimue 1poOHO-paliioOHaIbHbIC YPABHEHHUS.

I'paduyeckass uHTEprpeTanvsi ypaBHEHUM C JABYMSI TMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. [Iprumepsl pelieHns: CUCTEM HEJTMHEMHBIX YPABHEHUM C IByMsI IEPEMEHHBIMMU.

Pemrenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIocoOoM.



Yucnosele HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTH HEPABEHCTB. JIMHENHBIE
HEpaBEHCTBA C OJHON NepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.

DyHKUNHA

[Tonstue pynkunu. O0IaCTh ONpPENEIEHHUS U MHOKECTBO 3HaUeHUN QyHKIMU. CrocoOb! 3aaHus PYHKIIHM.

I'paduk pynkiuu. Urenue cBocTB dyHkuu mno e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUN, OTpaXKaIOIMIMX pealbHbIC
IIPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE MIPSIMYIO U O0OpaTHYIO IPOMOPIIMOHATIFHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUHN Y = X2, Y =
x3, Y = VX, y=|X|. Ipaduaeckoe perenne ypaBHEHHil U CHCTEM YPABHCHHIA.

9 KUIIACC

Yucaa 1 BBIYUCTCHUSA

PannonanpHbpie 4mClia, WppalMOHANbHBIC YHCIA, KOHEUHbIE U OECKOHEYHbIE JIECATHYHBIE JpoOu. MHOXKECTBO
JNEUCTBUTEIBHBIX YHCEJ, JCUCTBUTENbHBIE YHCIIa KaK OECKOHEUHbIE JIeCATHUYHbIE JpoOu. B3aumHO 0AHO3HA4YHOE
COOTBETCTBHE ME¥K]1y MHOKECTBOM JAEHCTBUTEIBHBIX YACET U KOOPAUHATHON MIPSIMOM.

CpaBHeHHE IEWCTBUTENBHBIX YHCEN, apu(METUUECKHUE NEUCTBUS C IEHCTBUTEIILHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, NITUTEIHLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubamxEHHOE 3HaUCHNE BEJIMYMHBI, TOUHOCTh NMpUOImxkeHus. OkpyrieHue uncen. [Ipukuaka u olieHKa pe3yabTaToB
BBIUHCJICHUU.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K IUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCS K KBaApaTHbIM. bukBanpatHoe ypaBHenue. [Ipumeps
pELICHUs] YPABHEHUU TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HAa MHOXKUTEIIHU.

Peenne nqpoOHO-panimoHalIbHBIX YpaBHEHUN. Pelienne TeKCTOBBIX 3a/1a4 anre0OpanyeckuM METOI0M.

VYpaBHenue ¢ JByMsi TEpeMEHHBIMH UM ero Tpaduk. PemeHue cucteM ABYX JHHEHHBIX YpaBHEHHH C JBYMS
nepeMeHHbIMH. Pelienne cuctem AByX ypaBHEHHUM, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOpoH crenenu. [ 'paduyeckas
MHTEPIPETALNS CUCTEMBl YPABHEHUH C JIByMS IEPEMEHHBIMU.



Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM. Pelienre cucTeM JIMHENHBIX HEPABEHCTB C OJJHOW [IEPEMEHHOM.
KBagpatnbie HepaBeHCTBA. ['padrueckast HHTEpIIpeTaIisi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.

DOyHKIUU

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, xkoopAuMHATHI BEPIIMHBI MapadOJbl, OCb CUMMETPHUH
napaboJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| ,  ux cBoiicTBa.

YucoBble MOCJIe10BATEILHOCTH M MIPOTPEeCCUM

[ToHsiTHE YKCIOBOM MOCIENOBATENBLHOCTH. 3aJJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHOU Popmymoit u popmymoit N-ro
YJICHA.

Apudpmernueckas U reoMmerpuueckas nporpeccur. PopMynbl N-ro wieHa apuPMETUYECKOM M TE€OMETPUUYECKOH
[IPOIPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHrne 4ieHOB apu(PpMETUYECKON U TEOMETPUYECKOM MPOrpeccHuil TOYKaMU Ha KOOPJAMHATHOW TUIOCKOCTH.
JInHEeWHbIA U SKCIOHEHIUANIbHBINA POCT. CIOKHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI YIEOHOTO Kypca « Anredpa» XapakTepu3yrTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB U POCCUMCKON MAaTEMAaTUUYECKOMW IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEN rpakJaHWHA U peau3alluy ero npas, IPEeACTaBICHUEM O MAaTEMATHUYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOIEAYpP TPa)KJaHCKOTO OOIIecCTBa (Hampumep, BbIOODHI,
OTPOCHI), TOTOBHOCThIO K OOCYXKJIEHHMIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX IPUHIHUIIOB B €SI TEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKOW HaIpaBICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMaTHYECKOro 00Opa30BaHuUsl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIEUTHON MpodecCuoHanbHOM AeITeIbHOCTU U
pPa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM WHIMBUIYAIBHOW TPACKTOPUU OOpa3oBaHUs U
’KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CITIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M ACTETHUYECKOMY BOCIPUSITHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad, PEIICHUH,
paccyXaeHuN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTAIlUCH B NIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEJICTABICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUS YeJIOBEKa, IPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTEMaTUUECKON HAYKU Kak c(ephbl YeTOBEUECKON AEATEIbHOCTH,



3TanoB €€ pa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM SA3BIKOM MAaT€MaTHKH U MaTEeMaTHYECKOU
KyJIbTYpPO#l KaK CpEJICTBOM MO3HAHUS MUPA, OBJIAJIEHUEM ITPOCTEUIIMMHU HAaBBIKAMH HCCIIEOBATENBCKOM NESITEIbHOCTH;

6) pusnyeckoe Bocnuranue, GOPMUPOBAHNE KYJIBTYPHI 3A0POBbS M IMOLMOHAJIBHOIO 0JIArOIOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIECHUS 3J0POBOTO 00pa3a JKU3HU
(3mopoBoe mHTaHHME, COaJaHCHUPOBAHHBIA pPEXKUM 3aHATHH H  OTHAbIXa, peryjspHas (Qusuueckas aKTHBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TAKOTO e MpaBa APYroro 4yeloBeKa;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMEel Ha NMPUMEHEHHE MaTeMaTHUYECKUX 3HAHWUW JJI pelIeHHs 3a/7ad B 00JacTH COXPaHHOCTH OKpYXKaroulei
Cpenbl, IUIAHUPOBAHUS IOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEICTBUN I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
IJI00aJIBbHOrO XapaKkTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PEIIEHHUS;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBUSM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHSIX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
IPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPHOOpETaTh B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIIbITA APYTHX;

HEOOXOAMMOCThbIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (HOpPMYIUPOBATh HJIEU, MOHSATHUS, THIOTE3bl 00
00BEKTaX U SIBJICHUSAX, B TOM YHCJIE paHEE HEM3BECTHBIX, OCO3HABATh AE(ULUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
[LUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KakK BBI30OB, TPeOYOIIUi
KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEUICHUS U JNEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornueckue a1eiicTBUA:



BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MTPU3HAKA MAaTEMATUUYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUNA MEXIY
MOHATUSAMHU, (POPMYIUPOBATH OMpENCTICHUS TMOHATHN, YCTaHABIMBATH CYIICCTBEHHBIM NpPH3HAK KiacCHU(pUKAIIIH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U 00III1Ee, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (PaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX, MIPEIaraTb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

JenaTh BBIBOABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTHKHW, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKIOUYCHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

pa3ouparh J10Ka3aTelbCTBA MaTeMaTUYECKUX YTBEPXKIEHUU (MpsiMble W OT MOPOTUBHOTO), MPOBOJUTH
CaMOCTOSITEJIbHO HECJIOKHBIC JOKa3aTeIhCTBA MAaTEMaTUYECKUX (PAKTOB, BHICTpAWBaTh apryMEHTAIUIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENIbCKUI WHCTPYMEHT TO3HaHMs, (POPMYIUPOBATh BOMPOCHI, (DUKCHPYIOIINE
OpOTUBOpEUHEe, MpoOJIEMy, CaMOCTOATEIbHO YCTaHaBIMBaTb HCKOMOE U JaHHOe, (OpMHpPOBaTH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IUUIaHY HECIIOKHBIN DKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX 1y COOOM;

CaMOCTOSITeNIbHO  (hOpMyNHpoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
HCCJIEIOBaHMsI, OLICHUBATh IOCTOBEPHOCTh MOJIYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB  0000IIEHUI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOLECCa, & TAKXKE BBLABUTaTh MPEAMNOJIOKEHUS O €ro pa3BUTUU B HOBBIX
YCIOBUSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(MOPMAITUH, JaHHBIX, HEOOXOIMMBIX ISl PEIICHUS 3a/1a4H,



BBIOMPATh, AHAJTM3UPOBATH, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH WH(OOPMAIMIO PA3JIUYHBIX BHIOB U (HOpM
MIPEICTABIICHHS;

BbIOMpaTh (opMy MpeAcTaBieHUs WHGOPMAIMU U WLIIOCTPUPOBATH pellacMble 3aJayd CXeMaMH, JuarpaMMaMH,
WHOM TpaduKoi U UX KOMOMHAITUSIMH;

OIICHWBATh HAIEKHOCTh WH(OpPMAIMK IO KPHUTEPUAM, NPEIIOKCHHBIM YYHUTEIeM WiIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (HOPMYJIHUPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU M LEISIMHU OOILEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPAaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCBMEHHBIX TEKCTAX, AABaTh MOSICHEHUS IO XOAY PEIICHHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

B XOJ€ OOCYXXIEHHus 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKa3bIBaTh MWJICH, HALCJICHHBIC HA IIOMCK PEIIEHHUs, COINOCTABIIATH CBOU CYXKJIEHHUA C CYXKICHUSIMH JPYrux
YYaCTHUKOB JMajora, oOHapyXuBaThb pa3jilude M CXOJACTBO MO3MUIMH, B KOPPEKTHOWH ¢opme (GOopMyIHpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJIbTaThl PEIICHMS 337auyM, SKCIIEPUMEHTA, MCCIEI0BaHUs, MTPOEKTa, CAMOCTOATEIbLHO BBIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUU;

NOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMaHJHOW W HWHAMBUAYAJIbHOH pabOThl NpU pPEIICHUU Y4EOHBIX
MaTEMaTUYECKHX 3a]1a4;

MIPUHUMATBH 1LI€JIb COBMECTHOM JI€ATEbHOCTH, IIAHUPOBATh OPraHU3alUI0 COBMECTHON pabOThI, paclpeeNsTh BUIbI
paboT, 1OoroBapuBaThCs, 0OCYXKIAATh MPOIIECC U PE3yIbTaT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TIpYyNNoBBIX (popmax paboTel (0OCYkJaeHHsA, OOMEH MHEHHUSIMH, MO3TOBbIE€ IITYPMbl U JpYyrue),
BBITIOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEWUCTBUS C JAPYTMMHU YICHAMHU KOMAaH[blI, OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT O KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOAECUCTBHUS.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



e CaMOCTOSITEIHHO COCTABJISATH IUJIaH, aJTOPUTM PEIICHHS 3aJaud (WM €Tr0 4YacTh), BHIOMPATH CIOCOO PEIICHUsS C
Y4ETOM HMMEIOIINXCI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BJIAJIETh CITIOCOOAMHU CaAMOIIPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yibTaTa pelIeHUsI MaTEMaTUYECKOM 3a]1auu;

e TPEABUAECTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PELIEHUH 331a4H, BHOCUTh KOPPEKTHUBHI B JIESITEIbHOCTh
Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, HAMICHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTCH;

e OIICHUMBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH TIIOCTABJIECHHON MLENW M YCIOBHSIM, OOBICHATH MPUUYUHBI
JOCTHKEHUS UM HEJAOCTUKEHUS 1IeTTU, HAXOAUTh OITNOKY, 1aBaTh OIEHKY TPHUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kiaacce 00y4darONIUICs MOTYUUT CIAETYIONINUE MPEIMETHBIC PE3YIbTaThI:

Yuciia ¥ BIYMCICHUSA

BoInonHsATh, coyeTast yCTHbIE ¥ MIUCbMEHHbIE IPUEMBI, apu(PMeTHUYECKUE NEUCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHMsI YHUCIOBBIX BBIPAXKEHUN, IPUMEHITh pa3HOOOpa3Hble CiocoObl U MPUEMBI BBIUMCICHUS 3HaYEHUM
IpOOHBIX BBIPAKEHU, COAEPHKAIIMX OOBIKHOBEHHBIE U JECATUUHBIE IPOOH.

[lepexoauTh OT OAHOW (POPMBI 3alMUCH YHUCEN K ApYyroi (mpeoOpa3oBbIBaTh JNECATUYHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECSTHUHYIO IpO0b).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTasTh yucna.

BpInonHATE NPUKUAKY M OLEHKY pPE3yjbTaTa BBIYMCICHUHN, OLEHKY 3HAYEHUN YHCIIOBBIX BBIPAKEHUN. BBINOIHATH
JNEUCTBUS CO CTENEHSAMM C HATyPAJIbHBIMU MOKA3aTENSIMU.

[IpuMeHATh NPU3HAKYU JETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX YHCEIL.



PemaTe npakTHKO-OpUEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIE C OTHOLICHUEM BEJIMYHMH, TPONOPIUOHAIBHOCTHIO BEJIMYMH,
MPOLICHTAMH, HWHTEPIPETUPOBATH PE3YJbTAThl PELICHHUS 3aJa4 C YYETOM OIPAHWYEHHM, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpUBaEMbIX OOBEKTOB.

AJireOpandecKkue BbIPAKEHUS

Hcnonp30BaTh anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJHKY, MPUMEHSITh €€ B MPOIECCe OCBOCHMS Y4eOHOTO
MaTepuaa.

HaxonauTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYEHUSX TE€PEMEHHBIX.

BoinonHsaTe npeoOpa3oBaHus LEIOT0 BBIPAKEHUS B MHOTOYICH MPUBEICHUEM MOJOOHBIX CIIAra€MbIX, PACKPBITHEM
CKOOOK.

BrINOMHATS yMHOXKEHHE OJIHOWICHA Ha MHOIOYJIEH M MHOIOYJIEHa HAa MHOTOWICH, TPUMEHSITh (POpMyibl KBaapaTa
CyMMBI U KBaJ[paTa pa3HOCTH.

OcyiiecTBIATh Pa3iokKEHUE MHOTOWICHOB HA MHOXKHUTEIM C MOMOIIbIO BBHIHECEHUS 32 CKOOKH OOIIEro MHOKUTETS,
TPYIIIUPOBKYU CaraeMbiX, MPUMEHEHUs POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHnsaThs peoOpa3zoBaHus MHOTOWICHOB JIJIsl PEIICHUS PAa3IMYHbIX 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX MPEIMETOB, U3
peanbHOM MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMM MOKA3aTENSIMU TSl TPeoOpa30BaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pematp sMHElHBIE ypaBHEHUs C OJHOM MEPEMEHHOM, NMPUMEHSSA MPABUJIA NEPEXoAa OT HCXOJHOTO YPaBHEHHUS K
pPaBHOCUIIBHOMY eMy. [IpoBepsITh, ABASETCS JIM YUCIO KOPHEM YPaBHEHHSI.

[TpumensTh rpaduueckue METOAbI MPU PEIICHUN JTUHEUHBIX YPABHEHUM U UX CUCTEM.

[TonGupaTh mpuUMEpHI Map YKCE, SIBJISIFOLIUXCS PEIICHUEM JIMHEMHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TUIOCKOCTH Tpa(UK JMHEWHOTO YpPaBHEHUS C JABYMs MEPEMEHHBIMH, TOJB3YACHh Tpadurom,
MIPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHHSI.

Pemaths cucteMbl ABYX JIMHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCJI€ TpadUUeCKHU.

CocTaBiiiTh M pellarh JUHEHHOE YPABHEHUE WJIM CHCTEMY JIMHEWHBIX YpPAaBHEHUM 1O YCJIOBUIO 3aJ1ayH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MMOJYYEHHBIA PE3yJIbTAT.



DOyHKIUU

N300paxaTh Ha KOOPAWHATHOM MNPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
WMHTEPBaJIbl, 3aMUCHIBATh YUCIIOBbIE TPOMEKYTKU Ha alreOpanvyeckoM si3bIKe.

OtMeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 3a/IaHHBIM KOOpPJIMHATaM, CTPOUTh I'pa@UKU JTUHEHHBIX (DYHKIUH.
CrtpouTts rpaduk GpyHkuuu Yy = [x|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIIUN W3BECTHBIE 3aBUCUMOCTH MEXIY BETUYMHAMU: CKOPOCTb, BPEMS, pACCTOSHUE, 1I€Ha,
KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cHocoO TMpPEACTaBICHUs W aHalu3a WHGOpMAIMU, U3BJIEKaTh U HHTEPIPETUPOBATH
nH(popManuio U3 rpaMKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiaacce 00y4daronuiics MOIyYUT CIAEAYIONINE MPEIMETHBIC PE3YIbTaThI:

Yucaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HadalIbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YHWCENI Uil CPAaBHEHUs, OKPYIJICHHUS U
BBIYHMCIICHUM, N300pakaTh JEHCTBUTEIbHBIC YHCIa TOUKAMHU Ha KOOPJAMHATHON MIPSIMOA.

[IpuMeHATh mMOHATHE apU(PMETUYECKOTO KBAJPATHOIO KOPHS, HAXOJUTh KBAApPATHBIE KOPHH, HWCIOJIb3Yys MpHU
HEO0OXOJAMMOCTH KaJbKYJSITOP, BBIIOJHATh NPeoOpa3oBaHUs BBIPAKEHUN, COAEpKAUIUX KBaJApPAaTHbIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEU.

Hcnonb30BatTh 3anucu O0IbIINX U MaJbIX YUCEIN C TIOMOIIbIO IECATUYHBIX IpoOeil u ctenenei uncia 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh NOHSATHE CTENEHU C LIETbIM MTOKA3aTeNIeM, BBIIOIHATh TPE0oOpa30BaHus BbIPAKEHUMN, COACPKAIIUX CTEIEHU
C LEJBIM MOKA3aTENEM.

BBIONMHATE TOXASCTBEHHBIE MPEOOpPa30BaHMs PAIMOHAIBHBIX BBIPAKEHUNW HA OCHOBE TPABWI JCHCTBUN Haj
MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumeHnsaTh npeoOpa3oBaHUsl BbIPAXKEHUH ISl PEIICHUs Pa3IMYHbIX 337a4 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3
pEAIbHOM MTPAKTUKHU.



YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHbIE, KBaJpaTHbIE YpPaBHEHUS W PALMOHAIBHBIE YPAaBHEHUS, CBOISIIMECS K HHM, CUCTEMBI JBYX
YPaBHEHHUI C IByMS IEPEMEHHBIMH.

[IpoBoauTh mpocTENIINEe UCCIIEIOBAHUSI YPABHEHUIM U CUCTEM YpPaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papUUeCcKuX
MpeACTaBIeHU (yCTaHaBIMBaTh, UMEET JIM YPAaBHEHHE WJIM CUCTEMa YPaBHEHHUU pEILICHHUS, €CIHM UMEET, TO CKOJIbKO, W
npouee).

[lepexonuTh OT CIOBECHON (POPMYITHPOBKU 33/1a4u K €€ anreOpanuecKkoil MOJIeH C TTIOMOIIbIO COCTABIICHHS YpaBHEHUS
WJIA CUCTEMbI YPABHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYECHHBIN PE3yJIbTart.

[IpriMeHATP CBOWCTBA YMCIIOBBIX HEPABEHCTB /Uil CPABHEHMs, OLICHKM, pEILIaTh JIMHEHMHBIC HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI, aBaTh IPAPUUECKYIO WILTIOCTPALIIO MHOKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[ToHuMaTh 1 UCIOJIb30BaTh (DYHKIIMOHAIBHBIC TOHSATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHHUS), ONIPEIEISATh
3HauYeHUEe (DYHKIIMM MO 3HAUCHUIO apTyMEHTa, ONPeIeIsiTh CBOMCTBA (PyHKIINH 1O €€ rpaduky.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUIA BUA:

y = kiX, y = %2,y =x3,y = |X|, y = VX, orucbIBaTh CBONCTBA YHCIOBOH (YHKIMH 10 & rpaduKy.

K xoniry 00y4yeHust B 9 kiaacce oOy4aronuics MOMYyYUT CIASAYIONINUE TPEAMETHBIC PE3YIbTATHI:

Yuciaa v BIYUCICHUA

CpaBHMBATH M yHOPSAOYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Beimonuare apudmeruueckue ASHCTBUS C PAMOHAIBHBIMM UYHCJIAMH, COUYETas YCTHbIE W THUCbMEHHBIE MNPUEMBI,
BBITIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMH.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU TOKA3ATENSIMHA U KOPHEW, BBIYUCIISATh 3HAYEHUS YHCIOBBIX BBIPAKEHUM.

OKpyTJIsITh AE€HCTBUTENBHBIE YHCIIA, BBIMOIHATH MPUKUJKY PE3YJIbTAaTa BRIUUCICHUI, OLIEHKY YHCIOBBIX BBIPAKEHUN.

YpaBHeHUS U HEPABEHCTBA

Pemrats nuHeHBbIE W KBaJpaTHbIC YPaBHEHMS, YPAaBHEHUS, CBOSIIMECS K HUM, MPOCTEHIINE APOOHO-paIllMOHATbHBIE
YpaBHEHHUSI.



Pemars cucteMsl IByX JIMHEHMHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMM M CHUCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO
YPaBHEHUE HE SBIIICTCS JTMHEHHBIM.

Pemarb TekcToBble 3a1aud anreOpayeckuM CIOCOOOM C MOMOINBIO COCTAaBJICHUS YPAaBHEHUS WIM CUCTEMBI IBYX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBoauTh mpoCTEiiire UCCaeAOBaHNs YPAaBHEHUN U CUCTEM ypaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM TpapUuecKux
MpeACTaBIeHU (yCTaHAaBIMBaTh, UMEET JIM YPAaBHEHHUE WJIM CHCTEMA YPAaBHEHWI PEIICHUS, €CIU HMEET, TO CKOJIbKO, U
npouee).

Pemarb nuHeliHbIE HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pakaTh pellleHuE HEPABEHCTB HA YMCIIOBOW IPSIMOMH,
3aIIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLIUE KBAJIPATHOE HEPABEHCTBO, M300paXaTh
pElIEHNE CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOM, 3aIIMCHIBATH PEIICHHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOyHKUUHA

Pacnio3znaBaTh QyHKIMHM M3y4yeHHBIX BUAOB. [loKa3bIBaTh CXEMAaTHYECKU PACIIOIOKEHUE HA KOOPAMHATHOM IJIOCKOCTH

rpadukoB byHkumii Buma: Y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHcHMOCTH OT 3Ha4YCHHIA
K02((PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M H300paXkaTh CXEMATHYECKH TpauKyd KBaapaTHYHBIX (DYHKIUH, OMHUCHIBATH CBOWCTBA KBaJPaTHYHBIX
(GyHKUMI 110 UX rpaduKam.

Pacno3naBaTh kBajipaTHuHyIO (YHKIHIO 1O ¢Gopmysie, MPUBOJUTH MPUMEPHl KBaApPaTUIHBIX (YHKIHMH W3 peambHOM
KU3HHU, DU3UKH, TEOMETPHUHU.

YucoBble MOCIeI0BATEILHOCTH U POrpeccun

Pacmo3naBaTh apruMETHICCKYIO U TEOMETPHUICCKYIO TTPOTPECCHH TIPH PA3HBIX CIIOCO0aX 3aIaHusl.

BBITTOMHATE BBIYUCICHUS ¢ WCITOJIB30BaHUEM (OPMYJI N-TO WieHa apu(PpMETHICCKON M T€OMETPUUCCKON MPOTPECCHi,
CYMMBI TIEPBBIX N YICHOB.

N300pakath 4ieHbI OCIEI0BATEIFHOCTH TOUKAMU Ha KOOPAMHATHOMN IIJIOCKOCTH.



Pemate 3amauu, CBA3aHHBIE C YUCJIOBBIMH IOCJIEAOBATEIBHOCTAMU, B TOM YHCIIE€ 3aJauyd W3 PeajbHOM XKH3HU (C
MCIIOJIb30BaHUEM KaJIbKyIATOPA, IIUPPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero Konrtpouabnbsie IIpakTnueckue
padoThI padoTsbI

1 Uwucna u Beruncienus. PanmonanbHbie ducia 25 2
2 AnrebpandecKkue BhIpaKEHUS 27 2
3 YpaBHCHHS 1 HEPABCHCTBA 20 1
4 Koopaunats! u rpapuku. OyHkuuu 24 1
5 [ToBTOpenue u 06o0IIEHNE 6 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




8 KVIACC

Konu4yecTBo yacos
Ne i/ HaumenoBanue Pa3aejioB M TEM NPOrpaMMbl Beero KO]—[TP(}J]},]—[])]e HpaRanecxue
padoTsbI padoThI

1 Uucna u Beruncienus. KBagparasle KopHU 25
2 UYucna u BeruriciieHus. CTeneHb ¢ 1eIbIM IoKa3aTelieM 15
3 Anrebpanueckue BelpaxkeHus. KBaapaTHbii TpExuieH 7
4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 25 2
3) VYpaBHeHus u HepaBeHcTBa. KBaspaTHble ypaBHEHUS 25 1
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHUM 20 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHnctBa 20 1
8 @Oyukunu. OCHOBHBIE TOHATHUS 5
9 Oyukuuu. Yucnosble pyHKINU 16 1
10 [ToBTOpenue n o6o01IEHNE 12

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 0




9 KJIACC

KoanyecTBo 4acoB

Nen/m HaummeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBbI Beero Konrpoabusie  IlpakTuuyeckue
padoThI padoTsbI
1 Yucna v BeruuciaeHus. J(eMCTBUTENBHBIE YU CIIA 9 1
2 VYpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS C OJTHOM IIEPEMEHHOM 20 1
3 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBbl YypaBHEHUN 20 1
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 20 2
3) OyHKIMU 20 1
6 YUCIIOBBIE ITOCIEN0BATEIBHOCTH 22 1
7 [ToBTOpEeHuUe, 06001IeHNE, CHCTEeMaTH3aIusl 3HAHUI 25 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0







