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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBisIETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro OOpa3oBaHMs: OHA
o0OecnieunBaeT M3y4eHHUE APYTUX AUCLHUILIINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TYMaHUTAPHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOIMMO IJIsi MPOJOJDKEHUSI 00pa3oBaHUs M B MOBCETHEBHOM KHU3HU.
PazButne y oOydarommxcsi HAay4HBIX NPEACTABICHUNH O TMPOUCXOXKICHHUM W CYHIHOCTH
anreOpandeckux aOCTpakuuid, croco0e OTpaKeHHs MaTeMaTHYecKOW HayKOW SBJICHUN U
MPOLIECCOB B MPUPOJE M OOIIECTBE, POJIM MaTeMaTHYeCKOro MOJEIMPOBAHHUS B HAay4YHOM
MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS U KAaueCTB
MBILUICHHUS, HEOOXOAUMBIX /JIsl aJalTalid B COBPEMEHHOM IHdpoBoMm obmectse. M3yueHue
anreOpel 00ecTieunBaeT pa3BUTHE YMEHHS HAOII0IaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTA MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeCTBUS M BBIBOJIBI, (hopMynupoBaTh yTBepkaeHHs. OcBoeHue Kypca anreOpbl oOecredynBaet
pa3BUTHE JIOTUYECKOTO MBIIIICHUAS OOYYalOUIMXCS: OHU HUCHOJB3YIOT JCIYKTHBHBIE W
WHAYKTHUBHBIE PACCYXACHHS, 000OUICHHE W KOHKPETH3aluio, abCTparnpoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe MpeAnonaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSITENBHON JEsTeNbHOCTU
oOydaromuxcsi, TMOITOMY  CaMOCTOSITENIbHOE  pelIeHHue 3ajJad  sBIseTCS  pealu3anuen
JEeSITeIbHOCTHOTO IPUHIIUIIA O0yUSHUSI.

B crpykrype mnporpammbl y4yeOHOro Kypca «Anredpa» Jis OCHOBHOTO 0OILIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJEpXKAaTeIbHO-METONWYEeCKHe JHHUU: «Yucina u
BBIUUCTICHUSY, «ANreOpandyecKkue BBIPAKEHUS», «YpaBHEHUS M HEpaBEHCTBa», «DyHKIUNY.
Kaxxnas U3 Tux conep:karenbHO-METOIUYECKUX JHMHUNA Pa3BUBACTCS HA MPOTSHKEHUM TPEX JET
M3yUYEHHs Kypca, B3aMMOJCHCTBYS C APYTUMH €ro JTUHHSIMH. B Xone m3ydeHus: yueOHOTO Kypca
00yJaroImuMCsl TPUXOJUTCS JIOTHUECKH PACCYKAaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy yueOHOro Kypca «Anredpay» BKIHOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MpPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHMUS U
CTIIOCOOCTBYIOIINE OBJIAJICHHIO 00yYarOIIMMUCS OCHOB YHUBEPCATHHOTO MAaTEMaTHUECKOTO SI3bIKA.
ConepxatenbHONM M CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxannie TuHUM «Yncna U BEIYUCICHUSD CIYKUT OCHOBOW TSI 1ajbHEHUIIIEro n3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHI0O y  OOyYarOmMXCs  JIOTHYECKOTO  MBIIUICHHUS,
(GOpMHPOBAHHIO YMEHHS TOJB30BATHCS ANTOPUTMAMH, a TaKXKE MPHOOPETCHHIO TMPAKTUYCCKUX
HaBBIKOB, HEOOXOJIUMBIX Ul TMOBCEJHEBHOM >XKM3HU. Pa3BuTHE MOHATUS O 4YHCIE HAa YpPOBHE
OCHOBHOT'O 0011ero 00pa30BaHUs CBSA3aHO C PallMOHAIBHBIMH U HMPPALMOHAIBHBIMU YHCIIAMHU,
dhopMUpOBaHHEM TPEACTABICHUN O NEWCTBUTEIBHOM YHCIE. 3aBEPIICHHUE OCBOCHUS YHMCJIOBOMN
JIMHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHuUIo.

Copmepxanrie JBYX aireOpandyeckux JHHHA — «AJreOpanyeckue BBIPAKCHHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIUXCS MAaTEMaTHYECKOTO
ammapara, HeoOXOJAUMOTO ISl PEIICHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTHKO-
OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUs YYEOHBIH MaTepHal
TPYNIHUPYETCS BOKPYT pPAMOHATBHBIX BBIpOKEHUW. Anrebpa JAEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKU KakK s3blKa I TOCTPOCHUS MaTeMaTHYeCKMX MoJelneil, OmucaHus MPOLECCOB U
SIBJICHUH pealbHOro Mupa. B 3amaum oOydeHHs anreOpe BXOMAT TaKXKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBILIUICHHUS, HEOOXOAMMOro, B YacTHOCTH, JUIsI OCBOEHHS Kypca
nH()OpPMATUKH, W OBJAJCHWE HaBBIKAMHU JEAYKTUBHBIX paccyxacHuil. [IpeoOpasoBanme



CUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHs, CTOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpAUYECKOM  JMHMM  HAlEJIeHO Ha  MOJy4YeHHE
oOy4aroluMuUCcs 3HaHUHM O PYHKIMSIX KaK BaKHEUIIeH MaTeMaTUYeCKOM MOJIeH AJis ONUCaHUS U
UCCIIEIOBaHMUS Pa3HOOOpa3HBIX MPOLIECCOB U SBICHWM B mpupoje U obmiectBe. M3yueHue
MaTepuaga CrocOOCTBYET PAa3BUTUIO Y OOYyYaIOIMUXCS YMEHHUS HCIOJIB30BaTh pPa3MYHbIC
BBIpA3UTENIbHBIE CPEACTBA S3bIKA MAaTEeMAaTUKU — CIIOBECHBIC, CHUMBOJHMYECKHE, TIpaduveckue,
BHOCHT BKJIaJ B (popMHpOBaHUE PEICTABICHUNA O POJIU MaTEMATUKU B Pa3BUTUHU LUBUIM3ALUHN U
KYJbTYpBI.

Cornacno yueOHOMY TUIaHy B 7-9 Kitaccax u3ydaercsi yueOHbIH Kype «Anredpay, KOTOPBIN
BKJIIOYAET CIIEAYIONIME OCHOBHBIC pasfenbl  coxepkaHus: «Yucia ¥ BBIYHCICHUSAY,
«AnreOpanueckre BhIpaXEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha usyuenue yue6HOro Kypca «Anredpa» orsoautca 306 yacos: B 7 kiacce — 102 vaca (3
yaca B HeJneno), B 8 kiacce — 102 ygaca (3 gaca B Hexenmo), B 9 kiacce — 102 gaca (3 ygaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OJHON (OpMBI 3anHcH ApoOeit K Ipyroil.
[IoHsTHE palMOHAIBHOIO YHMCIA, 3alUCh, CPABHEHUE, YIOPAJIOYMBAHUE DPALMOHAIBHBIX YHCEIL.
Apudmernueckue IeHCTBUS C pallMOHATBLHBIMU YUCIaMH. PereHue 3a1ay u3 peaqibHON MPaKTUKH
Ha 4acTH, Ha IpOoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpejAeieHHe, NMpeoOdpa3oBaHHE BbIpaXXEHUI Ha
OCHOBE OIpeJeNIeHHs, 3aiCh OONbIIMX yKces. [IpoleHTsl, 3amuch MPOLEHTOB B BHJE JpoOu U
npodu B BUJIE MPOIEHTOB. Tpu OCHOBHBIE 33JauM Ha MPOLEHTHI, PEIICHUE 3aJad U3 pealbHOU
MPaKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHHE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHas MPOMOPIIMOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

[IepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEeMEHHOW. J[OIyCTUMBIE 3HAYEHHUS
nepeMeHHbIX. [IpeacTaBienne 3aBUCMMOCTH MEXy BeJIMYMHAMH B BU€ (HopMyiibl. Beranciaenus
no ¢opmynam. IIpeobpazoBanre OyKBEHHBIX BBIPAXKEHUH, TOXKJIECTBEHHO paBHBbIEC BBIPa)KEHUS,
IpaBuUja MpeoOpa3oBaHMUS CYMM U NPOU3BEICHUH, MpaBUIIa PACKPBITUS CKOOOK M NPHBEICHUS
MOJAO0OHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYpPaJIbHBIM IMOKA3aTEIEM.

OpnowieHnbl 1 MHOrowieHsl. CteneHb MHoOrowieHa. CioeHue, BBIYMTAHUE, YMHOXKECHHE
MHOTI'O4I€HOB. POpMyJIbI COKPAIEHHOIO YMHOXEHUS: KBAaJApaT CyYMMBI M KBaJpaT Pa3HOCTHU.
®opMyna pa3HOCTH KBagpaToB. Pa3nokeHrne MHOrOYWIEHOB HA MHOYKUTENH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuUia NMpeoOpa3oBaHUs ypaBHEHMs, PaBHOCHIIBHOCTb
YPaBHEHHUHU.



JluHeitHoe ypaBHEHHME C OJHOM NEPEMEHHOM, YHWCIO KOpPHEW JIMHEWMHOTO ypaBHEHHS,
pelieHre JIMHEHHBIX YypaBHeHHM. CocTaBiieHHE YpaBHEHMM 110 YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3aj[au C [IOMOILBIO YPAaBHEHUH.

JluneiitHoe ypaBHEHUE C JABYMsS NepeMEeHHBbIMU U ero rpaduk. Cuctema JIBYX JTUHEHHBIX
ypaBHEHHUI € JByMsI MepeMeHHbIMU. PerneHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKHU.
[Ipumepsl penieHns TEKCTOBBIX 3a]a4 ¢ IIOMOIIbIO CUCTEM YpaBHEHUM.

DYyHKIUT

Koopaunata Toukn Ha mnpsMoil. UucnoBble npomMexyTkd. PaccrosHue Mexny IByMs
TOYKaMU KOOPJAMHATHOM IIPSIMOMA.

[IpsmoyronbHas cucrema koopauHar, ocu OX m Oy. AbGcuucca W opaMHATa TOYKH Ha
KOOpAMHATHON miockocTH. Ilpumepsl rpadukoB, 3agaHHbIX ¢GopmynaMu. YteHue rpadukoB
peanbHbix 3aBucuMocteil. [lonsitue pynkuuu. ['paduk ¢pynkuu. CpolictBa Gpynkuumii. JIuneitnas
bynkuus, e€ rpapuk. I'paduk Gynkuuun y = |X|. ['paduyeckoe perieHre TMHEHHBIX YPaBHCHUN U
CUCTEM JIMHENHBIX YPaBHEHUH.

8 KVIACC

Yuciaa v BbIYUCIEHUSA

KBanpataelii kopeHb w3 uuncia. [loHsTHE 00 wWppanroHATBHOM uwHcle. JlecsaTudHbIe
MpUOIIKEHN UppalMOHATIBHBIX yucel. CBOiCTBa apru(pMETHUECKUX KBaJpPaTHBIX KOpHEH M UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUNW W BBIYHUCICHHSAM. JIeHCTBUTENbHBIC
YyHUCIa.

Crenensb c 1eNbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AJireOpanyeckue BbIpaKeHust

KBagparuslit TpEXxuseH, pa3iokKeHHe KBaIpaTHOTO TPEXUICHA Ha MHOKHUTEIIU.

Anrebpanyeckass 1pobb. OCHOBHOE CBOMCTBO anrebpanyeckoil apobu. CroxeHue,
BBIYMTAaHUE, YMHOXKEHHE, JCJICHHE anreOpandeckux apoOei. ParmoHaibHBIE BBIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBampatHoe ypaBHeHue, (opmyna KOpHEH KBaJIpaTHOrO ypaBHeHHus. Teopema Buera.
Pemenne ypaBHeHH, CBOASIIMXCS K JUHEHHBIM U KBaapaTHbIM. [Ipocteifmue apoOHO-
palMoOHaNbHBIE YPABHEHUS.

I'paduueckass mHTEpHpETaMs YPAaBHEHHH C JIBYMS TEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs NIepeMeHHBbIMU. [IpruMephl peleHns CuCTeM HETMHEWHBIX YPABHEHUN C ABYMS
MepEMEHHBIMHU.

Pemenne TekCTOBBIX 33724 anreOpandecKuM CIiocoOOM.

UucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OAHOM IEPEMEHHOM.
PaBHOCHIIBHOCT, HepaBeHCTB. JIMHElHHbIE HepaBeHCTBa € OAHOW mepeMeHHOH. CucreMbl
JIMHEWHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

DOYyHKIUH

[Tonstue ynkmuu. O6macTh onpeaeneHuss ¥ MHOXKECTBO 3HaueHHH (GyHKIUH. CrocoObI
3aManus QyHKIIAN.

I'padux ¢dynxkumu. Yrenue cBoicTB ¢GyHKIuU 1o e€ rpaduky. Ilpumepsr rpadukos
GyHKIUH, OTpa)karoluX peajabHble TPOLECCHI.



@OyHKIMYM, OMMCHIBAIOIIME TMPSIMYI0O W OOPAaTHYIO NPOMOPHHUOHAIBHBIC 3aBHCUMOCTH, HX
rpadukn. OyHkImn Y = X2, Y = X3, Y = VX, y=|x|. paduueckoe peinenne ypaBHEHHIT H CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYMCTICHUS

PanmonansHbIe Yncia, WppalMoOHATBHBIE YHCIA, KOHEYHBIE U OCCKOHEUHBIC JIECATUYHBIC
npobu. MHOXKECTBO JCHCTBUTEIBHBIX YHUCEN, JEHCTBUTENBHBIE 4YHUCIIA Kak OCCKOHEUHBIC
necsTuuHble ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTEIBHBIX
YuCeNl U KOOPAUHATHOU MPSMOH.

CpaBHeHUE ICHCTBUTENBHBIX YHUCEN, apU(PMETHYCCKHE ACUCTBHS C JCHCTBUTEIHLHBIMH
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD IIPOILECCOB B OKPYXKAIOIIIEM MHUPE.

[Tpubnmx€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTH MNpUOMMKeHHus. OKpyIJIeHHEe YHCEll.
[Ipukuaka 1 OLlEHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHHs] M1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHHU M, CBOAALIMXCS K JIMHEHHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHUN, CBOASIIUXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEd M YETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOKHTEIH.

Pemennie npoOHO-palimoHanbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1ad alredpandeckum
METOJIOM.

VYpaBHeHHE C JIByMS NEpPEeMEHHbIMH M ero rpaduk. PemieHue cucreMm IBYX JHMHEHHBIX
YpaBHEHUN C JBYMs ME€pEeMEHHbIMHU. PemieHue cHuctemM ABYX YpaBHEHHH, OJIHO W3 KOTOPBIX
TUHEHOoe, a Apyroe — BTOpoW creneHH. ['paduueckas WHTepHpeTalus CUCTEMbl ypaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Pemrenue TekCTOBBIX 3374 anreOpanyeckuM CIiocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IlepeMEeHHOM. PenieHue cucTteM JIMHEHHBIX
HEpPaBEHCTB C OJHOW mepeMeHHoW. KBamparTHble HepaBeHCTBa. [ 'paduueckas WHTEpIpETAIHs
HEpPABEHCTB M CUCTEM HEPABEHCTB C IBYMS MEPEMEHHBIMH.

DOYyHKIUT

KBagparnunas ¢ynkmus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWHATHI BEPUIUHBI
napaboibl, 0Ch CHMMETPHUU MapadoIIbL.

I'padukn dyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| u ux cBoiicTsa.

YucaoBbie M0CIAEA0BATEIbHOCTH U IIPOIPECcCHU

[loHsiTHEe YMCIOBOW MOCIENIOBATEILHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH PEKYPPEHTHOU
dhopmymnoit u popMyIoi N-To YseHa.

Apudmerndeckas u reoMmeTpudeckas nporpeccuu. opmynsl N-To djaeHa apuPMeTHIECKON
Y T€OMETPUUYECKON TPOTrPECCUil, CYMMBI MEPBBIX N UJIECHOB.

N3o0pakeHue uieHOB apu(METHUUECKOW M TE€OMETPUYECKOW MPOrPEecCHid TOYKaMU Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENWHBIN U SKCIIOHEHIIMAIBHBIN pocT. CI0KHbIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS IpPOrpaMMbl y4eOHOro Kypca «Amredpay
XapaKTepU3yIOTCSL:

1) naTpHoTHYeCKOEe BOCIINTAHHE:

IIPOSABJICHUEM HHTEpeca K IPOLUIOMY H HACTOALIEMY POCCHMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHMSAM POCCHUMCKMX MAaT€MaTUKOB U POCCHUICKOU
MaTEMaTHYECKOM LIKOJbI, K UCIIOJIb30BAHUIO 3TUX AOCTHKEHUN B IPYTUX HayKaxX U MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OO0S3aHHOCTEH TIpakJaHMHA W peaju3allMd €ero Ipas,
NPEJCTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYp T'PakIaHCKOro o0IiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3THYECKUX NpoOjeM, CBS3aHHBIX C NPAKTUUYECKUM IMPUMEHEHHEM JOCTHXEHUN
HayKH, OCO3HAHHEM BAKHOCTH MOPAIbHO-3TUUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOTIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B pELIEHUM IPAKTUYECKUX 3a/Jady MaTeMaTH4eCKON
HaNpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOro oO0pa3oBaHMs Ha MPOTSDKEHUM BCel
KHU3HHU JJIS1 YCIIEIIHOM NpogecCHOHAIbHOM JEeSITENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHMEM HWHAMBUAYaJbHON TpaekTopuu oOpa3oBaHUs U
KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKI€HUNH, YMEHUIO BUAETh MaTeMaTHUECKUe 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTalell B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX MpPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJIOBEKa, MPUPOAB U OOIIEeCTBA, IOHWMaHUEM
MaTeMaTHYeCKOM Haykd Kak c@epbl UelIOBEYECKOH [eATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTHU JUIsl Pa3BUTHsI LIMBWIN3ALNUH, OBJIAJEHUEM SI3bIKOM MAaTEMATHUKH M MaTEMaTHYECKOU
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpaA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMH
HCCIIEIOBATENbCKOM 1€ATEeIbHOCTH;

6) ¢pusnyeckoe Bocnuranue, GopMHUpPOBaAHKE KYJIbTYPhI 310POBbSI H IMOLHOHAJIBHOIO
Osaromosty4ms:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3[0POBbS, BEACHUS
3I0pOBOT0O 00pa3a KU3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3udeckas akTUBHOCTH), c(DOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHM, NMPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO KE MpaBa IPyroro 4eloBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTalel Ha NMPUMEHEHHE MAaTeMaTHYeCKMX 3HAHUM Ui peleHus 3ajad B o0jacTu
COXPAHHOCTH OKDYKAIOIIEH Cpelbl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCTICICTBUM Ul OKpY’Karollel cpenbl, 0OCO3HAHHEM TIJI00aJbHOTO XapaKTepa SKOJIOTHYECKUX
poOIeM U yTeH UX pereHus;



8) ajanTanus K U3MEHAIMMCS YCJIOBUSIM COIUAJIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeHéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBoOci
KOMIICTCHTHOCTH YCPC3 MPAKTUYCCKYIO ACATCIBHOCTH, B TOM YHCJIC YMCHHUC YUUTHCA Yy APYIUX
JoJel, mpruoOpeTaTh B COBMECTHOU AESITENbHOCTH HOBbIE 3HAHMS, HABBIKK M KOMIIETEHIIMH U3
OTIbITA JIPYTHX;

HE00XOAUMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHW, B TOM 4YHCiIe (GOPMYIHPOBATH HJIEH,
IIOHATHUSA, THUIIOTC3bI 06 OGT:GKTaX H ABJICHHAX, B TOM YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYaLIUIO
KaK BBI3OB, TpEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATh NPUHUMAEMbIC pEIICHUS M JCHCTBUS,
(hOopMyIIMpPOBATh U OIICHUBATH PUCKH U IMOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBIIBJIATh M XapaKT€PU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
NOHATUHN, OTHOIIEHUH MEXAYy MOHATHAMH, (QOPMYJIHUPOBATH  OMNpEACICHHUsS  IOHATH,
YCTaHABJIMBATh CYHIECTBEHHBIH NPU3HAK KIACCH(PHUKAIWK, OCHOBAaHUS i 000OmIeHUs U
CpaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN3a;

e BOCIpPUHUMATh, (HOPMYJIHPOBaTh U INPEOOPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (haKTax,
NaHHBIX, HAOMIOAEHMSIX W  YTBEpXKICHMSX, IMpeajaratb KpUTEpUM JJS  BBISBICHMS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

e JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAETYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUN;

e pa30upaTh 10Ka3aTeIbCTBA MaTEMATHUECKUX YTBEPXKJIEHUH (IIPsMbIE U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MaTEMAaTHYECKUX (DAaKTOB, BBICTPAUBATh
apryMeHTaluio, MPUBOJUTh TMPUMEPbl U  KOHTPIPHUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

e BpIOMpaTh cHoco® pemieHUs yuyeOHOW 3aaauu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee NOAXONAMIMM € Y4ETOM CaMOCTOSATEIbHO BbIIAECIEHHBIX
KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® JCIOJB30BaTh  BONPOCHl KAk  HCCIEJOBATENbCKMI ~ MHCTPYMEHT  IO3HAHHA,
¢dbopMynHMpoBaTh  BONPOCH, (UKCUPYIOIIME TPOTHUBOpeYne, MpobdieMy, CaMOCTOSTENHHO
YCTaHABIIMBATh UCKOMOE U JIaHHOE, (OPMHUPOBATh TMIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® [POBOAMUTH IO CAMOCTOATENBHO COCTABJICHHOMY IUIaHY HECIOXKHBIM SKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;



® CaMOCTOSTEIbHO (POPMYIUPOBATH 0O0OIICHNS U BBIBOJBI IO pE3yabTaTaM MPOBEAEHHOTO
HaOJIOACHNUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJyYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMIT;

® [IPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIABUIaTh MPEANIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBISBJIATH HEJOCTATOYHOCTD M M30BITOYHOCTh HH(OPMAIINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHns 3a/1a4y;

e BBHIOMpaTh, AHAIM3MPOBATH, CHUCTEMATH3MPOBATh M HMHTEPIPETUPOBATH HH(POPMALHUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

e BBIOMpaTh (OpMY NpencTaBieHUs WHPOPMAIMK U WILTIOCTPHPOBATH peIIacMble 3a/1aun
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KoMOMHALUAMUY;

® OICHMBATh HAAEKHOCTh WHPOPMALMU IO KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTENIEM WIIH
c(OpMyYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

e BOCHpUHUMATh U (OPMYJIHUPOBATH CY)KICHHMS B COOTBETCTBUHU C YCIOBHUSAMHU M LEISIMHU
OOIIeHus], SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W THCHMEHHBIX
TEKCTax, 1aBaTh NOSICHEHHUS 110 X0y PEIIECHU 3a/1a4l, KOMMEHTUPOBATh NOJyYEHHBIN PE3yiIbTarT;

® B X0Ji¢ 00CYyX/EeHHUs 3a7aBaTh BOIPOCH! M0 CYIIECTBY 00CYX/1aeMOM TeMbl, MPOOIEMBI,
pelaeMoil 3aa4M, BbICKA3bIBaTh WJIEW, HAIEJICHHbIE HA IOUCK PELICHUS, CONOCTaBISATh CBOU
CYXJIEHUS C CY)KICHMSIMHU IPYTrUX YYaCTHHUKOB JHajora, oOHapyXuWBaTh paziMuue U CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOITIACHsI, CBOU BO3PAKECHHUS;

® [IPE/CTaBIIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, MCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (pOPMAT BBICTYIUICHHS C YYETOM 3a7a4 MPe3eHTAl 1 0COOEHHOCTE!
ayJIUTOPHH;

® [IOHMMATh M UCMOJb30BaTh NMPEUMYIECTBA KOMAHIHONW M MHAWBUIAYAIBHOM paboThl mpu
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a/1a4;

® [PUHMMATh 1IeJIb COBMECTHOH NeATeNbHOCTH, IIAHWPOBATh OPraHU3AIMI0 COBMECTHOIM
paboThl, pacrpenesTh BUAbl padoT, JOrOBApUBATHCSA, OOCYXAATh MPOLIECC U Pe3ynbTaT padoThl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

® y4yacTBOBaTh B IPYyMIOBbIX (opmax paboThl (00CyxkaeHHs, 0OMEH MHEHHUSIMH, MO3TOBbIE
IITYpPMBl U JIpYTHE), BBINOJHATH CBOIO YacTh PabOThI M KOOPIMHHPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4YJI€HAMU KOMAaHbI, OLIEHMBATh KAadyeCTBO CBOEro BKJIaJa B OOLIMI NHPOAYKT MO
KpUTEpUsIM, cHOpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

® CaMOCTOSITEIbHO COCTaBJATh IUIaH, AITOPUTM pELIeHUs 3aJaud (WM €ro 4Yacth),
BbIOMpPATh CHOCO0 pelIeHUs] ¢ Y4€TOM HMMEIOIIMXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

® BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ynbTaTa PelIeHUs
MaTeMaTHYeCKOH 3a1aumn;

® [pEeNBUIECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPU PELICHUM 3a/1a4M, BHOCHUTH
KOPpPEKTHBBl B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HANJAEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;



® OIICHMBATh COOTBETCTBUE pe3yJbTaTa ACATEIbHOCTH MOCTABICHHOW IENU M YCIOBHSIM,
OOBSCHITH NPUYMHBI JTOCTIDKCHHS WM HEAOCTIIKEHUS LIeNH, HaXOIUTh OIIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATbBI

K xoHny oOydyenuss B 7 Kkjacce OOy4YarOUIUICS MOIYYUT CHEAYIOLIUE MPEIMETHbBIE
pe3yabTaThI:

Yucna v BbIYMCICHUA

BbimonHATe, coderass yCTHbIE U NHCbMEHHBIE MPHUEMBI, apu(METHUECKUE ACHCTBHS C
palrOHAIBHBIMU YHUCIAMU.

HaxomuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIUMCIICHUS 3HAUYE€HUN JAPOOHBIX BBIPAXKEHHUH, coAepXkKalluX OOBIKHOBEHHBIE H
JeCATUYHBIE ApOOu.

[lepexoauth OT ogHON (POpMBI 3amucu YHUceN K APYyrou (mpeoOpa3oBbIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOBD).

CpaBHUBaTh U YHIOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucia.

BbINONMHATE NPUKHUIKY U OLICHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUH YHUCIOBBIX
BbIpaK€HUI. BBINONHATH AEMCTBUS CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3JI0KEHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4yM, CBS3aHHBIE C OTHOLUIEHUEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMUMH, MIPOLICHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33134 C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb30Barh areOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuania.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHATe mpeoOpazoBaHus 1EJI0T0 BBIPAXKEHHUS B MHOTOWIEH MPUBEIECHUEM MOIJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOXE€HHME OJHOWIEHa Ha MHOTOWIEH M MHOIOYJIEHa Ha MHOTOYIIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh Pa3I0KEHHE MHOTOYJICHOB HAa MHOXXMTEIM C TOMOINBIO BBIHECEHMS 3a
CKOOKM OOIIEro MHOXHTENsI, TPYNIUPOBKU ClIaraeéMblX, MPUMEHEHUs (OpPMYJ COKpAIIEHHOTO
YMHOXEHHSL.

[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEHICHHUs pa3IMyHbIX 3ajad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOMN MPaKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMU TOKa3aTeNsMU JJIsl peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHelHbIE ypaBHEHUS C OJHOM NMEPEMEHHOM, MpUMEHSAS MpaBWiIa Mepexoja OT
HUCXOJHOTO YypaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsiTh, SBISETCS 1M YHUCIO KOPHEM
YPaBHEHUS.

[IpumensTs rpaduueckre METOIbI P PEIICHUN TUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonOupats mpuMepsl Hap 4ucen, ABISIOUUXCS PEIICHUEM JTUHEIHOTO ypaBHEHUS C ABYMsI
[IEPEMEHHBIMHU.



CtpouTh B KOOPJMHATHOW TIJIOCKOCTH TpaduK JHWHEWHOTO YpaBHEHUS C JABYMS
NIEPEMEHHBIMH, TIOJIb3YSACh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cucrempl ABYX JIMHEHHBIX YPaBHEHMHM C JBYMs IEPEMEHHBIMHM, B TOM 4HCIIE
rpauIecKy.

CocraBiATh M pemiarh JMHEHHOE YPaBHEHUE MM CHCTEMY JIMHEHHBIX YPAaBHEHHH IIO
YCIOBUIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33JauM IOJIyYEHHBIN
pe3yibTar.

DYyHKIUT

N300paxxaTh Ha KOOPAMHATHOM HOpPSAMOMl  TOYKH, COOTBETCTBYIOLIME  3aJaHHBIM
KOOpAMHATaM, JYy4M, OTpPE3KH, WHTEpBaJlbl, 3alllCbIBaTh YHUCJIOBBIE IPOMEXKYTKHM Ha
anreOpanveckoM si3bIKe.

OTtmeuyaTs B KOOpAMHATHOW IUIOCKOCTH TOYKM II0 3aJaHHbIM KOOpJAUHATaM, CTPOMTH
rpaduky muHeHbIX QyHKIuiA. CTpouts rpaduk GyHKIUU Y = [X|.

OmnwuceIBaTh ¢ MOMOUIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BETMUNHAMH: CKOPOCTD,
BpeMsI, PacCTOSIHUE, [IeHa, KOJIMIECTBO, CTOUMOCTb, TPOU3BOAUTEIILEHOCTD, BpeMsl, 00BEM paboOTHI.

HaxoauTs 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

ITonumatp rpaduueckuil cnocoO MpencTaBleHUs W aHaIW3a MH(OpMaIUM, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHny oOydenuss B 8 kiacce oOyyaroUMICS MOJYYUT CIEAYIOLIUE MPEIMETHbIE
pE3yJIbTaThI:

Yucsia 1 BLIYUCICHUA

Hcnonb30BaTh HayalbHbIE NPEJCTABICHHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN JUIS
CpPaBHEHHUS, OKpYIJICHHS W BBIUMCICHHUH, H300pakaTh AEWCTBUTEIbHBIE YHWCIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

[TpuMeHATH NOHATHE apUPMETUYECKOTO KBaJPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJIb3YSl TpPU HEOOXOAMMOCTH KaJbKYISITOP, BBINOJIHATH IPEOOPa3OBaHUS BbIPAXKECHUH,
coJIeprKalliX KBaJlpaTHbIE KOPHU, UCIIONIb3Yys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OONBIIMX W MalbIX YHUCET C IMOMOIIBIO JECITUYHBIX Jpobel u
crenene yucina 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHsTh MOHSATHE CTENEHH C IIeJIbIM [I0Ka3aTejeM, BBIIOJIHATh IMpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIEHU C LIETIBbIM ITOKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMsI PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckuMH IpOoOsiMHU.

PacknaapiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensaTh peoOpa30BaHus BHIPAKECHUN IS PEIICHUs pa3IMYHbIX 33734 U3 MaTeMaTHUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSLINECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOANUTH IIPOCTEHIINE UCCIECAOBAaHUS YPABHEHUM U CHCTEM YPaBHEHUH, B TOM YHUCIE C
IIPUMEHEHHEM IpauuecKuX MPeICTaBICHUN (yCTaHaBINBATh, UMEET JIM yPaBHEHHUE UIIM CHCTEMa
YPaBHEHHH pELICHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT CIOBECHOW (OPMYIHMPOBKM 3ajauu K e& anreOpandyeckod MoJenu ¢
IIOMOUIBIO COCTABJICHUS YPaBHEHUS WM CUCTEMBI YpaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJ]a4 IIOJy4YE€HHBIA PE3yIIbTaT.



[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEIIATh JTUHEHHBIC
HEpaBEHCTBA C OJHOW NEPEMEHHONM M HUX CHUCTEMbI, JaBaTh IpaUUEeCKyl0 HILIFOCTPAIIUIO
MHO>KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUT

[ToHuMath U KUCIONB30BATh (PYHKIIMOHAIbHbBIC MOHATHS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HAaYCHHS), ONPELNIATh 3HAaUeHUEe (PYHKUIUHU 10 3HAYCHUIO apryMeHTa, ONPEACIsITh CBOMCTBA
¢byHKIIMYN IO €€ rpaduKy.

Crtpouts rpaduku 371eMEeHTapHbIX PYHKINN BUA:

y = kiIx, y = X2,y = x3,y = [X|, y = VX, onucbiBaTh CBOICTBA YHCIOBOIl QYHKIUK 110 €8
rpaduky.

K koHmy oOydenus B 9 kJjacce OOyYarOIIUICS TMOJYYUT CIEAYIONIUE IPEIMETHbIC
pe3yJIbTaThl:

Yuciia ¥ BBIYUCICHUA

CpaBHMBATh U YNOPSAOYMBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BeimonsaTe apudmMeTnyeckre AeHCTBUS C pallMOHAIBLHBIMU YWCIIAMH, COYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUSI C UPPALMOHATIBHBIMU YU CIIAMHU.

Haxonuth 3HaueHHs CTENEHEW C LIeJbIMU MOKa3aTelsIMU U KOPHEW, BBIUUCIATH 3HAYEHHUS
YHUCJIOBBIX BBIPAXKEHUU.

OxpyrisiTh JE€WCTBUTENbHBIE 4YHCIIA, BBINOJIHATH HPUKHUAKY pE3yJIbTaTa BBIYUCICHUI,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemars nuHEHbIE U KBaIpaTHBIE YPABHEHMSI, YPABHEHMSI, CBOASIINECS K HUM, IIPOCTEUILINE
IpOoOHO-palliOHANIbHBIE YPABHEHUS.

Pemarb cucteMbl ABYX JIMHEWHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemate TekcToBbIE 3aJaud  anreOpaMvyeckuM CIOCOOOM C TOMOUIbIO COCTaBJICHUS
YPaBHEHUS WIHM CUCTEMBI JBYX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoanTH IpOCTEHIINE UCCIENOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHMI, B TOM YHCIE C
MIPUMEHEHHEM IrpapUuecKUX MpeAcTaBlIeHul (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE UM CUCTEMaA
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemate sMHeliHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pelleHHe
HEpaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarb cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIPATHOE
HEPaBEHCTBO, M300pakaTh PEIICHHE CHCTEMBbl HEPABEHCTB HA YHCIOBOH MpPSIMOM, 3alUCBhIBATh
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3aj1au.

DOYyHKIUT

Pacrnio3HaBaTh (yHKIIMM M3Y4E€HHBIX BUJOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIOIOKEHUE HA

KOOPJMHATHOM TUIOCKOCTH TpadukoB GpyHkiuil Buaa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, ¥y = |x|, B 3aBHCHMOCTH OT 3HaYeHHI K0 UIMEHTOB, OIUCHIBATE CBONWCTBA

byHKIHA.

Crpouth M u300pakaThb CXEMaTHYECKH TpadUKd KBaJpPaTUYHBIX (QYHKIHUH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.



Pacrnio3HaBaTh KBagpaTHUHYIO (QYHKIUIO 10 (GOpMyJie, IPUBOIUTH MPUMEPHI KBaIPATUYHBIX
GyHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPecCHH

Pacrnio3HaBaTh apu(pMeTHUYECKYI0 U I'€OMETPHUYECKYIO MPOTPECCHM MPH Pa3HbIX Crocodax
3a/laHusl.

BBIMONHATE BBIYMCICHUS C HUCHOJIB30BaHHMEM (OpMya N-rO ujieHa apuPMETHUECKOW U
TF€OMETPUYECKOMN ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemartsp 3amaun, cBsI3aHHBIE C YMCIOBBIMHU IOCIIEI0BATEIILHOCTSMH, B TOM YHUCIIE 3a/1a4U U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpaThbiii TpExuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Tema ypoka Konrpo Hpakruy  [Mara uudposbIe
n/n Bcero JIbHbIE ecKHue u3yyeHusi odOpa3oBaTesIbHbIE
padoTbI padoTbI pecypcbl
1 [TonsaTue panmoHaIbHOTO YKCIa 1
5 ApudmeTndeckue IeCTBUS ¢ palliOHATbHBIMU 1
YUCITaMH
3 ApudmeTndeckue IeiCTBUS ¢ palliOHATbHBIMU 1
YHCIIaMU
4 ApudmeTndeckne IEHCTBUS ¢ pallOHATBHBIMU 1
YUCITaMH
5 ApudmeTrndeckue IeiCTBUS ¢ palliOHATbHBIMU 1
YHUCIIaMU
6 ApudmeTndeckue IeCTBUS ¢ palliOHATbHBIMU 1
YHUCIIaMU
7 CpaBHeHHE, YIOPSI0YMBAHNE PAITHOHATIBHBIX 1
yucel
3 CpaBHeHMeE, YIOPSI0YMBAaHUE PALIMOHAIBHBIX 1
qucen
9 CpaBHeHHE, YIOPSIOYMBAHUE PAITMOHATBHBIX 1
qucen
10 CreneHs ¢ HaTypaJIbHBIM [TOKAa3aTeIEM 1 bubmorexa HOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJabHBIM [10Ka3aTEIEM 1 bubmorexa HOK
https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

bubmuorexa [JOK

12 Cremnenb ¢ HaTypaJbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f42154¢
bu6mmoreka [IOK
13 CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM
15 Pemienne ocHOBHBIX 3a/1a4 Ha APOOU, MPOIIEHTHI
U3 peajbHOU NPAKTUKU
16 Penienne oCHOBHBIX 3a/1a4 Ha APOOH, IPOLICHTHI
U3 peajbHOM MPAKTUKU
17 Penienne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOLICHTHI
U3 pealbHOM MPaKTUKH
18 Pemienne ocHOBHBIX 3a/1a4 HA APOOH, MPOIIEHTHI
U3 peajbHOM MPAKTUKU
19 [Tpu3Haku AETUMOCTH, Pa3JIOKEHHS Ha
MHOXHTEIHN HAaTYPaJIbHbBIX YHCEI
20 [Tpu3Haky AETMMOCTH, PAa3JIOKEHUS HA
MHOXHTEIHN HAaTYPaJbHbBIX YHCEI
21 Peanbubie 3aBucumocT. [Ipsimas u obpaTHas
PONOPLUOHAIBHOCTH
99 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas
IPONOPLUOHAIBHOCTH
93 Peanbubie 3aBucumoctu. [Ipsmast u obpatHas
IIPONOPLUOHAIIBHOCTH
24 Peanbubie 3aBucumoct. [psimas u obpaTHas
PONOPLUOHAIBHOCTH
o5 KonTtponbHas padora no Teme "PanmonanbHble
guciaa'
26 BykBeHHbIE BhIpaKEeHUS bubnnorexka [JOK



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f41feec

27 DopmyIbl
28 Dopmybl
29 Ilepemennsie. JlomycTumblie 3HaUCHUS
MEePEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUIM,
30 :::K BII)TI/Ie CK060K}II/I TIPUBE eHI/IS MOT00HBIX bubmmorexa [JOK
packp pupe A https://m.edsoo.ru/7f41fafa
CJTaracMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
31 ACKPBITHE CKOOOK M MPUBEICHUE MOJ00HBIX bubmmorexa [JOK
packp PHBEA A https://m.edsoo.ru/7f41fd70
CJTaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PacKphITHE CKOOOK M IMPUBEICHHUE MOJ00HBIX
ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 packpeITHE CKOOOK U IPUBEACHUE MOA00OHBIX
cllaraeMbIX
34 CBolicTBa CTETIEHH C HATYPaJIbHBIM MOKa3aTeleM bubmmorexa [OK
P https://m.edso00.ru/7f421382
35 CBolicTBa CTETIEHU C HATYPaJbHBIM MTOKa3aTeIeM bubmmorexa [OK
P https://m.edsoo.ru/7f42154e
36 CBolicTBa CTETIEHU C HATYPaJIbHBIM MTOKa3aTeIeM bubmmorexa [JOK
P https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
7 M
3 HOTOHICHET https://m.edsoo.ru/7f42276e
bubmuorexa [JOK
M
38 HOTOHICHET https://m.edso00.ru/7f422930
39 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHE bubnuotexa [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

https://m.edsoo.ru/7f422af2

MHOT'O4YJICHOB
40 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJIECHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubamorexa LOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAILIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo0.ru/7f4251d0
48 Pa3znoxxeHne MHOrOU4JIEHOB HA MHOKUTENHU bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEIN bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHrne MHOTOUJICHOB HA MHOKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4239de
51 Pazmoxxenne MHOTOYJICHOB Ha MHOKHTEITH
59 KonTtponbHas padora o Teme "Anredpanueckue
BBIPAXKECHUS"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHus

ypaBHEHUS, PABHOCHJIBHOCTh YPABHEHUM



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHOE ypaBHEHHUE C OJJTHOM ITIEPEMEHHOM,

54
pelIeHne JIUHEHHBIX YpaBHEHUN
JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, bubnuoreka [IOK
55 . .
peleHue JIMHEMHBIX YPaBHEHUI https://m.edso00.ru/7f420482
56 JIuHeitHoe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,
pelIeHne JIUHEHHBIX YpaBHEHUI
57 Pemenue 3a1a4 ¢ moMoIIbI0 YpaBHEHUI bubmmorexa LIOK
A TR P https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ momoIp0 ypaBHEHUH bubmmorexa [JOK
A TR0 P https://m.edso00.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUH bubmmorexa [JOK
A TR0 P https://m.edso00.ru/7f4209a0
60 Pemienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHUI bubmorexa LIOK
s R0 JP https://m.edsoo.ru/7f420e6e
JIuneliHoe ypaBHEHHUE C JBYMSI IEPEMEHHBIMU U bubnunoreka [JOK
61
ero rpaguk https://m.edsoo.ru/7f427¢c32
62 JIuneliHOEe ypaBHEHHE C JIBYMS NIEPEMEHHBIMU U bubnnorexka [JOK
ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEHHBIX YPAaBHEHHH C IBYMs bubnuoteka [JOK
NIEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema IByX TUHEHHBIX YpaBHEHHI C JBYMSI
NepeMEHHBIMHU
65 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS
MepeMEHHBIMU
66 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C IByMs
NepeMEHHBIMHU
b K
67 Pemenune cucrem ypaBHEHHIA nomorexa LO

https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

bubmuorexa [JOK

08 Pewnettite ccTeM ypapHetiit https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUIH bubmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUH
71 Pewenne cucreMm ypaBHEHUN
79 KoHntposbhas padota mo teme "JIuHeiHbIe bubnnoreka [HOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunara TOYkH Ha IPSIMOMA bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnunoreka [JOK
74 HHcioBbIe MpOMERyTIH https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEXYTKU
76 Paccrosiaue Mue}KIIy IIBE’M?[ TOYKaMHU
KOOPJIWHATHOM MPsIMOI
77 Paccrosinue Mexty 1ByMs TOUKaMHu
KOOPJIMHATHOU IIPSAMOM
78 [IpssMoyrosibHas CUCTEMa KOOPIAMHAT Ha bubnnorexka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbpHas cucreMa KOopAUHAT Ha bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu Eggjﬁ;fg;?ﬁﬁ £4168a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu ng:;;fg;?ﬁ}; £416d80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu
83 Urenue rpaKkoB peabHBIX 3aBUCHMOCTEH bubmmorexa LIOK

https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

84

Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN

bu6mmoreka [IOK
I1
8 OHATHE QYHKILIH hitps://m.eds00.ru/7f41ef06
86 I'padux pynkumm
. . bu6mmoreka [IOK
87 CoficTaa yniuit https://m.edso0.ru/7f41f078
. . bu6mmoreka [IOK
88 CoficTaa ynicumit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 el https://m.eds00.ru/7f427282
. bubnuorexa [JOK
%0 Jasieiirias Qymkis https://m.eds00.ru/7f427412
N bubnuorexa [JOK
91 [Toctpoenue rpaduka TUHEHHON (YHKINH https://m.edsoo.ru/7f426d1e
92 [Toctpoenwne rpaduka TMHEHHON QyHKITHH
93 I'paduk pynkuuu y =|x|
94 I'paduk pynknmm y =[x|
KonTponbnas pabota no teme "KoopanHatel u
95 rpaduxu. ®ynxnun" / Beepoccuiickast bubmmorexa [JOK
P P YRR P https://m.edso0.ru/7f41f50a
poBepoyHas paborta
96 HToroBas koHTposbHas paboTa / Beepoceuiickas bubnuoreka [IOK
npoBepoyHas paboTta https://m.edsoo0.ru/7f429c6c
97 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 Kkiacca, 0000IIeHe 3HAaH A
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuoreka [IOK
Kypca 7 kiacca, 000011ieHre 3HaHui https://m.edso0.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOLOB bubnnorexka [JOK

Kypca 7 Kiacca, 00001IeHe 3HAaHHHA

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

100 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1

Kypca 7 kiacca, 000011eHIe 3HaHUIA

IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB bubnuoreka [IOK
101 y 1

Kypca 7 kiacca, 0000IeHIe 3HAHHHA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATUA U METOOB 1 bubnmoreka [JOK

Kypca 7 kiacca, 000011eHIe 3HaHUIA https://m.edso0.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Nenn/m = Tema ypoka Konrpo  Ipaxtu flara ungposere
Bcero  JbHbBIE yecKue u3yyeHusi o0pa3oBaTesbHbIE
padoTbl  padoThI pecypchl
1 KBaapaTHbIii KOpEeHb U3 YUCIa 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
Bu6mmoteka [JOK
2 [TonsiTie 06 UppAIIMOHAILHOM YHCIIC 1 https://m.edso:)_.[ ru/7f42eaaa
3 Jecatuunble npUOIMKEHNS UPPALMOHATIBHBIX 1
qucen
4 JlecaTudnbie TPUOIMKEHUS UPPALMOHATIBHBIX 1
yucell
5 JlelicTBUTENbHBIC YKCTIA 1
6 CpaBHEHUE IEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHUE 1eHCTBUTENbHBIX YHCE 1
8 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CoiicTBa apuMeTHUECKUX KBaIPAaTHBIX KOpPHEH 1 bubmmorexa [TOK
https://m.edsoo.ru/7f42d862
11 CoiicTBa apu(MeTHUECKUX KBaIPAaTHBIX KOpPHEH 1 bubmmorexa [IOK
https://m.edso0o.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAKECHUH, 1 bubmuorexa [JOK
coAepKallUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bu6muoreka [JOK
coZepKaIIMX KBaAPATHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBanHme YUCTOBBIX BHIPAKCHUH, 1 bubnuotexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

CoJIepKalliX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edso0o.ru/7f42e262
16 CremneHs C 1eNIbIM TToKa3aTesieM bubmorexa LOK
https://m.edsoo.ru/7f4354a4
CrangaptHas 3anuck yncia. Pa3mepsl 00beKTOB
17 OKpY’KaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHI] bubnmnoreka HOK
JI0 KOCMUYECKUX O0OBEKTOB), JNIUTEILHOCTh https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBolicTBa CTETEHHU C IIEJIBIM MTOKa3aTeleM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTeIeM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
20 CBOIICTBA CTENIEHU C IIEJIBIM MTOKa3aTeIeM bubmmorexa [JOK
https://m.edso00.ru/7f435648
21 CBOJCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubmotexa HOK
https://m.edsoo.ru/7f43599a
22 CBoiiCTBa CTENEHU C LIEJIBIM MTOKa3aTelleM brbmmorexa [TOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpatHblil TpéxuiieH
o5 Pa3znoxeHne kBagpaTHOro TpEXUseHa Ha bu6muoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOrO TpEXUieHa Ha bubmuorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
97 KontponbHas pabora o Temam "KBagpaTHbie bubmuorexa [JOK
kopHu. Crenenu. KBagpatHelii Tpexuiien" https://m.edsoo.ru/7f42ec80
28 Anrebpanyeckas ApoOb bubmmoreka [JOK



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

I[OHyCTI/IMBIe SHAYCHHA IICPEMCHHBIX, BXOOAIIUX

https://m.edso0.ru/7f430382

29
B aIreOpanvyeckue BhIpaKeHUs
30 JlomycTiumble 3HAUYCHHSI TEPEMEHHBIX, BXOSIINX
B aJIre0panvecKue BhIPasKEHUS
. . bubnmnoreka HOK
31 OCHOBHOE CBOWCTBO anredpanyeckoi Apoou httos://m.e dsogru (71430866
. bubnnorexa [JOK
32 Coxpauene apodeii https://m.edsoc%.[ ru/7f430a8a
. bubmmoreka [JOK
33 Coxpauenite Apobeii https://m.edso:;.[ ru/7f430f44
. bubmmoreka [JOK
34 Cokpauettite 1podeit https://m.edso:;.[ ru/7f430f44
35 CrnoxeHue, BBIYMTAHUE, YMHOKEHHUE U JCIICHHUE bubmmoreka [JOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BEIYMTAHNUE, YMHOKEHHUE U JCIICHHE bubnnorexa [JOK
anredpandeckux Ipooeit https://m.eds00.ru/7f4315c0
37 CnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCJICHHE bubmuoreka [IOK
anredpandeckux apooeit https://m.edso00.ru/7f4318c2
38 CrnoxeHue, BRIYUTAHUE, YMHOKEHHUE U JCIICHHE bubmmoteka IIOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX bubmuorexa [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALINX bu6muoreka [JOK
anredpandeckue I1poodu https://m.edso0o.ru/7f432736
41 [IpeoOpa3zoBanue BbIpaXeHH, CoepKalux bu6muoreka [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736
42 KonTtponbHas pabora no Teme "Anredpanueckas bubmuoteka [IOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

Ipoop" https://m.edso00.ru/7f431d36
bubmuorexa [JOK
43 Keanpatioe ypapiierie https://m.edSO(I)l. ru/7f42eela
44 HenosiHoe kBafpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHECHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHS bubmmorexa [JOK
https://m.edsoo.ru/7f42f158
47 ®dopmyna KOpHEH KBapaTHOTO ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEH KBapaTHOTO YpaBHEHHS bubmorexa HOK
https://m.edsoo.ru/7f42f5a4
bubnuoreka [{OK
49 Teopema Buera https://m.edsocL).I ru/7f42fef0
bubnuoreka [{OK
50 Teopema Brtera https://m.edSO(]:)_.[ ru/7f430076
51 Pemienue ypaBHeHUM, CBOASAIIMXCS K KBaJAPATHBIM bubmotexa HOK
https://m.edso00.ru/7f43c542
52 Pemienue ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM bubmorexa LOK
https://m.edso0.ru/7f43c3d0
53 [Ipocreiimue ApoOHO-pallnOHATIBHBIE YPAaBHEHHS bubmorexa LOK
https://m.eds00.ru/7f4328c6
54 [Ipocreiimue ApoOHO-pallnOHATIBHBIE YPABHEHHS bubmmorexa LIOK
https://m.edso0.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO but6mmorekxa [IOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c
56 Pemenye TeEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO but6mmoreka [IOK

KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f8f6



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

S7

KonTtponsnas padora no teme "KBanparusie
ypaBHEeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/7f4301f2

58

59

60

JIuneliHOE ypaBHEHHE C IBYMS [IEPEMEHHBIMU,
ero rpauk, IpuMephl pelICHUs YpaBHEHUN B
LEJIBIX YUCIIaxX

JluneitHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH,
ero rpaduk, IpuMephl pellieHns ypaBHEHUH B
LEJIBIX YUCIIax

JIuneiinoe YpaBHCHHE C IBYMs IICPEMCHHBIMU,

ero rpaduk, IpUMephl PelIeHUs] ypaBHEHUN B
LENBIX YUCIIax

61

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMSI IIEPEMEHHBIMU
Peienne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JIBYMS IIEPEMEHHBIMU

64

[Ipumepsl permeHnst CUCTEM HETMHEHHBIX
YpaBHEHUH C IBYMS EPEMEHHBIMHU

65

66

67

[Ipumepsl permieHnst CUCTEM HETMHEHHBIX
YpaBHEHUH C IBYMS EPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUS YPABHEHUS C ABYMS
NIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPABHEHUH C

ABYMS ICPEMCHHBIMUA

['padmueckas uHTEpIpeTaLlUsl YpaBHEHUS C IBYMS
[IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPAaBHEHUM C

ABYMS ICPEMCHHBIMU

but6mmorekxa [IOK
https://m.edsoo0.ru/7f43d6d6

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TeKCTOBBIX 3a1a4 C IIOMOIIIbIO CUCTEM



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

ypaBHEHU I

Penrenne TekcTOBBIX 3a1a4 C IIOMOIIIbIO CUCTEM

69 .
ypaBHEHUH
70 Perienue TeKCTOBBIX 3aJau C MOMOILBIO CUCTEM
ypaBHEHUH
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HO# TepeMeHHON
74 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM TEPEMEHHOMN 1 bubmuoreka [{OK
UX pelieHue https://m.edso00.ru/7f42c692
Jlunelinple HEPABEHCTBA C OJTHOM EPEMEHHON U bubmmoreka [JOK
75
UX pelieHue https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U
UX pelleHue
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
80 N300pakeHue pereHns TJMHEHHOrO HepaBeHCTBA bubmuoteka [IOK
U UX CUCTEM HA YUCJIOBOU NPSMOU https://m.edsoo.ru/7f42c9e4
81 N306paxeHue pemieHns JMHEHHOro HepaBeHCTBA bu6muoreka [JOK
U UX CUCTEM HA YUCJIOBOU NPSMOU https://m.edsoo.ru/7f42c9e4
82 KonTponbhas padota no temam "HepaBeHcTsa.
Cucremsl ypaBHeHUN"
83 [lonsarue pyHKIMN bubmuoteka [IOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

OO6nacTp onpeneneHuss © MHOKECTBO 3HAUCHHIHA

https://m.edsoo.ru/7f433c12
bubnunoreka LIOK

84 byHKIIUN L https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI 1
86 I'paduk dyskmm 1
87 CoiicTBa (yHKINHU, HX OTOOpaKeHUE HA TpaduKe 1
88 Urenue u moctpoeHue rpadukoB GyHKITAN 1
89 [Tpumeps! rpadukoB HyHKIHH, OTPaKAFOIIUX 1
peasbHbIE TTPOLIECCHI
90 @DyHKIMY, OMHUCHIBAIOIIUE MIPSIMYIO U 0OpaTHYIO 1 bubnuoreka [IOK
POTNIOPIMOHATIBHBIE 3aBUCUMOCTH, HX Tpa(uKH https://m.edsoo.ru/7f434bbc
91 ['unepOona 1
Bbu6moteka LJOK
92 Tnepora 1 https://m.edso:;.[ ru/7f4343e2
% Tpaguk gy y =’ ! im0 AT
Oyuaxmuum Yy =X2, y = X3, y = VX, y = [x[;
94 rp}alll({pnlf{ecxie pe,LzeHI/Ie’ })llpaBHeH):/Iﬁ |I/I |CI/ICTCM 1 bubmorexa LOK
. https://m.eds00.ru/7f434d38
ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJI0B
95 KypcoB 7 1 8 KJ1accoB, 0000IIeHHEe 3HAHNH / 1 brbmmorexa [JOK
Bcepoccwuiickas nmpoBepovHas paboTa hitps://m.edsoo.ru/74371aa
96 Wrorosas koHTpoabHas padora / Becepoccuiickas 1 bubmuorexa [IOK
nmpoBepovHasi paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1
KypcoB 7 U 8 KJ1accoB, 0000IIeHne 3HAHUT
08 IToBTOpEHNE OCHOBHBIX IMMOHATHA U METO0B 1 bu6muoreka [JOK

KypcoB 7 1 8 K1accoB, 00001eHne 3HAHU I

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c

99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bu6muotexa [JOK
KypcoB 7 1 8 Kj1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB 1 bubnuoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX MOHATUA U METOOB 1 bubmmoreka [JOK
KypcoB 7 1 8 Ki1accoB, 00001IeHne 3HaHU I https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bu6muotexa [JOK
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHU] https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoKka KOHTpO HpaKTI/I I{aTa Ill/l(l)pOBLIe
n/n Bcero  JabHBbIE YyecKue u3yyeHusi oOpa3zoBaTe/bHbIE
padoTbl  padoThHI pecypcnl
1 PanmonaineHble unciia, uppalMoHaIbHbIE YHUCIIA, 1
KOHEUHBIE 1 OECKOHEUHBIE JIECATUYHbIE JpOoOH
MHOXeCTBO I€HCTBUTEIIBHBIX YUCEI;
2 JEHCTBUTENBHBIC YHCIIAa KaK OECKOHEUHBIE 1
JeCATUYHbIE TpoOu
B3auMHO 0/1HO3HAUYHOE COOTBETCTBUE MEXTY
3 MHOYKECTBOM JICHICTBUTENBHBIX YHCEN U 1
MHOKECTBOM TOUYEK KOOPAMHATHOM MPsIMOI
CpaBHeHHE 1eHCTBUTENIBHBIX YHCET,
4 apudmeTnyecKkue AeUCTBUA C ACHCTBUTEIHHBIMU 1
qHCcIaMu
5 [TpubnmxE€HHOE 3HAaUEHNE BEIUUNHBI, TOUHOCTb 1
MPUOTHKEHUS
6 OxpyrieHne uncen 1
7 Oxkpyrienue gucen 1
8 [TpukuKa 1 OIleHKa Pe3yIbTaTOB BHIYMCICHUI 1
9 [Ipuknaka v OLeHKa pe3yabTaTOB BEIYMCICHUN 1
10 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHMI, 1 bubmmorex [JOK
CBOISAINUXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneliHoe ypaBHeHue. PellieHne ypaBHeHUH, 1
CBOJISIIMXCS K IMHEWHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHeHHI, 1 bubmuoreka [JOK



https://m.edsoo.ru/7f43bf66

CBOAAIIUXCA K KBAApaTHBIM

https://m.edsoo.ru/7f43c542

13 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHU, bubnmnoreka HOK
CBOSAIIMXCA K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa LOK
https://m.edso0o.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubamorexa LIOK
https://m.edso0o.ru/7f43c3d0
16 HpI/IMepBIU peH_IeHI/IHpraBHeHI/Iﬁ TpeTbe u
4eTBEPTOM CTENEHEH pas3iosKeHUEM Ha MHOKHUTEIN
17 Hpmiaepblu pemeHI/muypaBHeHnﬁ TpeTheil u
4eTBEPTOM cTEneHel pa3nokeHneM Ha MHOKHUTEIN
18 Pemenne npoOHO-paliiOHANIBHBIX YpaBHEHUN buGnuorexa [IOK
https://m.edso00.ru/7f43c9b6
19 Pemenne npoOHO-paliiOHANIBHBIX YPaBHEHUN buGnuorexa [IOK
https://m.edsoo.ru/7f43c9b6
20 Pemennie TeKCTOBBIX 33724 anreOpandeckum
METOJIOM
21 Pemennie TeKCTOBBIX 337129 areOpandecKum
METOJIOM
99 Pemennie TeKCTOBBIX 33724 anredpandeckum
METOJIOM
93 KonTponbhas pabota no Teme "YpaBHEHUs C OJJHOU
nepeMeHHon"
24 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk Bubmmorexa [IOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk bubnmorera LHOK
https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JTHHEHHBIX YPAaBHEHHH C IBYMSI



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

IIEPEMEHHBIMU U €€ pelieHue

CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS

27
IIEPEMEHHBIMU U €€ peleHue
28 CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS
IIEPEMEHHBIMU U €€ PELICHUE
29 Cucrema 1ByX JUHEHHBIX YPaBHEHUH C JBYMs
IIEPEMEHHBIMU U €€ pelieHue
30 Pemenue cucrem 1ByX ypaBHEHMM, OHO U3 bubnuoreka [IOK
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH https://m.edsoo.ru/7f43d23a
31 Pemenue cucrem 1ByX ypaBHEHMM, OHO U3 bu6mmoteka [JOK
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTENEHU https://m.edsoo.ru/7f43d55a
39 Pemenue cucrem AByX ypaBHEHUI, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEICHH
33 Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIECHH
34 I'paduueckas MHTEpIIpeTALUs CUCTEMbI YpaBHEHUI
C IByMs IEPEMEHHBIMH
35 Pemenuie TekCTOBBIX 3aJjau anredpandeckum
CIIocO00M
36 Pemienue TekcTOBBIX 33aau anredOpandeckum
crocooom
37 KonrtponsHas padora o Teme "Crucrembl
ypaBHeHUi"
38 YucnoBbie HEpAaBEHCTBA U X CBOWCTBA
39 UwrcoBble HEPABEHCTBA CBOICTBa bubmmorexa LIOK
HCJIOBbIE HEPABEHCTBA U UX CBOMCTB
https://m.edsoo.ru/7f43ad5a
40 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX bubmuoteka [IOK

perieHue

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX

bubnunorexa LIOK

H peuieHue https://m.edsoo.ru/7f43af08
42 JInHEeHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOMN U UX bubnmnoreka HOK
pelieHue https://m.edso00.ru/7f43af08
43 Cucremsl JII:IHeﬁHLIX HEPABEHCTB C OJHOMI
MEPEMEHHON U UX pelIeHHe
44 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM
MEPEeMEHHON U UX pelIeHHe
15 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX pElLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX pEILLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX pellIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX pEllIEHUE
50 KBagparHble HEpaBEHCTBA U UX PEILEHUE
51 I'padnueckas nHTEpHIpETALlsl HEPABEHCTB U CUCTEM bubmuoreka [IOK
HEPABEHCTB C JBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'padmueckas nHTEpIpeTallsi HEPABEHCTB U CUCTEM
HEPaBEHCTB C JBYMSI IEPEMEHHBIMU
53 Konrtponsnas pabora no teme "HepaBencTtna"
54 KBanpatuunas ¢pyHkus, e€ rpaduk 1 cBOHCTBa Eggnﬁzngigﬁﬁ £4396¢6
55 KBanpatuunas ¢pyHkius, e€ rpaduk u CBOMCTBa Eggj;ﬁfg;?ﬁﬁ £439842
56 Ksagparnunas gynkius, e€ rpaduk u CBOMCTBa bubnuotexa [JOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

https://m.edsoo.ru/7f4399b4

57 [Tapabona, KOOpIUHATHI BEPIIMHBI TAPAOOIIbI, OCh Bu6muoteka [JOK
CUMMETPHUH T1apaboIIbl https://m.edso0.ru/7f439eb4
58 [Tapabona, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh bubnuoreka [JOK
CUMMETPHUU Tapa0OJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGoma, KoopIMHATHI BEPIIUHBI TapaboIbl, OCh bubnmnoreka HOK
CUMMETpPHUH T1apadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh Bbu6moteka [JOK
CUMMETPHUH T1apaboIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh bubnuorexa [IOK
CUMMETpHUU T1apalboIIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KoOpIMHATHI BEPIINHBI ApadOIIbl, OCh
CUMMETpPHUHU NapadoJIbl
63 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
64 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
65 I'padpuxu pynkmmit: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
66 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
67 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
68 I'paduxu pynkmmit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=|X|
69 KonrtponbHas padora o teme "®@ynkuun" Eggj;ﬁfg;?ﬁﬁ f43ab84
70 [ToHsiTHE YMCI0BOM TTOCICAOBATEILHOCTH but6mmoreka [IOK



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

https://m.edso0.ru/7f43e6¢c6

3ajanue nocaea0BaTeIbHOCTU PEKYPPEHTHOM bubmmoreka [JOK
71 . .
dhopmymoit u popMyIoi N-To dieHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckas 1 reOMETpUIECKasi IPOTrpeccuu bubmmorexa LIOK
p P porp https://m.edso0.ru/7f43ed7e
73 Apudmerndeckas 1 TeOMETPUIECKas IPOTPECCUU bubmmorexa [JOK
P P porp https://m.eds00.ru/7f43f3b4
Dopmyisl N-To WieHa apudpMETHUECKON U
74 reoi)/[ez WYECKO! Ipor zcjl)/lﬁ CYMMBI IIEPBEIX N buGnuorexa [IOK
P porp -y P https://m.edsoo.ru/7f43f58a
YJIEHOB
Dopmyisl N-To WieHa apudpMETHIECKON U
75 reoﬁaez NYECKOH PO 2031)/1171 CYMMBI IEPBBIX N Bubmiorexa OK
P porp - &y P https://m.edsoo.ru/7f43ef2c
YJIEHOB
®opmyIbl N-To wieHa apuPMEeTHUECKO U
76 TeOMETPUUYECKON IPOTPECCU, CYMMEI IEPBLIX N Bubmiorexa OK
p porp - Y p https://m.eds00.ru/7f43f0c6
YJIEHOB
dopmyiel N-To wieHa apupMeTHIeCcKol 1
77 reoiez HYECKOH Impor Ecinz CYMMBEI IIEPBBIX N Bubmiorexa IOK
p porp -y p https://m.edsoo.ru/7f43f72e
YJIEHOB
®opmyIbl N-To wieHa apuPpMeTHIeCcKoi 1
78 reOMETPUYECKON IIPOTrPECCUIl, CYMMBI IIEPBHIX N bubmorexa HOK
p porp -y p https://m.edsoo.ru/7f43f8a0
YJIEHOB
N300paxeHune wieHOB apupMeTHIECKOI U
79 reOMETPUYECKON ITPOTrPECCU TOUYKAMM Ha
KOOPJIUHATHON TUIOCKOCTH
N300paxeHune wieHOB apuPMeTHUECKOI U
80 reOMETPHUECKON TPOTPECCHi TOUKaMU Ha

KOOPJMHATHOM TIOCKOCTH



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

81

JIMHENHBIN ¥ HKCIOHEHUMAIIbHBIA POCT

82 CnosXHBIE TPOLICHTHI bubnmnorexa LHOK
https://m.edsoo.ru/7f43fe0e
bubnunoreka LIOK

83 CI1o>KHBIC TIPOLICHTHI

P https://m.edso0.ru/7f4401a6

84 KonrponsHas padora o teme "Yucnossie Bu6mmoteka [JOK

MoCJe10BaTeIbHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
85 3HaHWH. 3anuch, CpaBHEHUE, JACHCTBUSA C
JNCHCTBUTEILHBIME YUCIIAMH, YACIIOBAS MTPsMast
86 [ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
3HaHUU. [TpOIEHTBI, OTHOLICHUS, IIPOITOPLIH
87 [ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS
3HaHui. OkpyriaeHue, npulInKEHUE, OLIEHKA
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alls
. bubnuoreka [{OK
88 3HaHUH. PelieHre TeKCTOBBIX 3a1a4
https://m.edso0.ru/7f443b12
apumeTryecKkuM crnocodom
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
. bubnuoreka [{OK
89 3HaHWH. PereHne TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443cd4
apumeTnyecKkuM crnocodom
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alls
90 3HaHWH. PernieHne TeKCTOBBIX 3a/1a4 bubmorexa LOK
' https://m.edsoo.ru/7f443fea
apu(pMETHYECKIM CIIOCOOOM
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
. bubnuotexa [JOK
91 3HaHui. [IpeobpazoBanue anredOpanvaecKux
~ https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
92 [ToBTOpeHnue, 06001IeHNE U cUCTEMaTH3aUs bubmuoteka [IOK

3HaHui. [IpeobpazoBanue anredOpandecKux

https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

BBIPAKCHUH, TOIIyCTUMbIEC 3HAYCHUS

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS

bu6nmorexa [IOK

93 sganuii. [IpeoOpasoBanue areOpandecknx
Ii P p https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHUSI
[ToBTOpEeHME, 0000IEHNE ¥ CHCTEMATU3aIIUs
94 sganuii. [IpeoOpa3oBanue anreopandyecKkux Bubmorexa IIOK
i 13 P p https://m.edsoo.ru/7f444a94
BBIPKCHHH, TOMYCTUMbBIC 3HAYCHHSI
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
95 3HaHuil. OYHKIUU: IOCTPOECHUE, CBOMCTBA Bubmiorexa HOK
e o P ’ https://m.edsoo.ru/7f444c56
W3YUYCHHBIX (DYHKITHI
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS
96 3HaHuHW. ODYHKIIUA: IOCTPOEHUE, CBOMCTBA Bubmuorexa IOK
+ TYHKIIL: TTOCTPOSHHE, https://m.eds00.ru/7f444f44
W3YUCHHBIX (DYHKITHI
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AITUS
97 3Hagni. @YHKINN: TOCTPOEHUE, CBOMCTBA Bubmuorexa IIOK
Y T p ’ https://m.edsoo.ru/7f44516a
M3Y4YEHHBIX (pyHKUINN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
98 3HaHuil. DyHKOUN: TOCTPOEHNE, CBOMCTBA Bubmuorexa LIOK
Y T P ’ https://m.eds00.ru/7f4452e6
M3Y4YEHHBIX (pyHKUINN
IToBTOpEHue, 0000IIEHNE U CUCTEMATH3AIIAS
99 3HaHI/HTII) I'paduueckoe pemienne ypaBHEHUH 1 UX bubmorexa [TOK
P p yp https://m.edso00.ru/7f445516
CHUCTEM
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
100 3HaHuil. ['paduueckoe penieHne ypaBHEeHUH U UX
CHCTEM
101 Hrorosast koHTpoapHAs paboTa
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC
Koa
nposep .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
HEMoro o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbT
aTa
1 Ywncita ¥ BEIYUCICHUS
1.1 BeImonHATh, coueTas yCTHBIE W THUChMEHHBIC MPUEMBI, apUPMETHICCKHE
JNEHCTBUS C pallMOHATBHBIMU YUCIAMHU
Haxonuth 3HAYeHHsS YHCIOBBIX BBIPAKCHHUH, NPHUMEHAThH Pa3HOOOpa3HbIC
1.2 CHOCOOBI ¥ MPUEMBI BRIYHCIICHUS 3HAYCHUH APOOHBIX BBIPAKEHUH, COIEPIKAIIIIX
OOBIKHOBEHHBIC U JECATUIHBIC TPOOH
[lepexonuts oT onHOM (OpMBI 3amuicu 4YHcen K Jpyroi (mpeoOpa3oBBIBATH
1.3 JECSITUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUHYIO APOOb)
1.4 CpaBHHBATh U yIOPSAA0YMUBATH PAIMOHATBHBIE YHCTIA
15 OxpyrisTh yucia
BbINoONMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIUMCIEHUW, OLEHKY 3HAYEHUU
1.6 YUCJIOBBIX BBIPAKEHUHN. BBIMOTHATH ACHCTBUS CO CTENEHSMH C HATypaJbHBIMU
IMOKAa3aTeIIsIMH
1.7 [IpuMeHATh TPU3HAKK JEIUMOCTH, PA3JIOKEHWE HAa MHOXKHUTEIN HATypaTbHBIX
YHCENI
Pemate mnpakTHKO-OPUEHTHUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOILLIEHUEM
18 BEJIMYUH, MPOMOPIHUOHATHHOCTHIO BEIMYMH, MPOLEHTAMH, WHTEPIPETHPOBATH
pe3yabTaThl PELICHUs 33/1a4 ¢ YYETOM OTpaHUYeHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanueckre BbIpaxeHHUs
21 Hcnons3oBarh anreOpandecKkyro TEPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B
MIPOIIECCE OCBOSHHS Y4eOHOT0 MaTepHralia
29 Haxomuth 3HaueHuss OYKBEHHBIX BBIPOKEHUN TMpU 3aJaHHBIX 3HAYCHUSIX
TepEMEHHBIX
23 BeimonHATe npeoOpa3oBaHus IEIOTO BHIPAXKEHUS B MHOTOWICH MPUBEICHHEM
MOAOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BrInmoHAT, yMHOXEHHWE OJHOWIEHA Ha MHOTOYWIEH M MHOTO4YIeHa Ha
MHOTOYJIEH, MPUMEHATH (OPMYITBI KBaIpaTa CYMMBI U KBaJIpaTa pa3HOCTH
OcylecTBIATh  pPa3ioKEHUE MHOTOWICHOB HA MHOXUTEIUW C  IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKM OOIIEero MHOXXHTENs, TPYIIUPOBKH ClIaraeMbIX,
MpUMEHEHHS (DOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh peoOpazoBaHUsT MHOTOWICHOB JJIsI PEIICHUS Pa3IMYHBIX 3a7ad U3

MaTEMaTUuKH, CMCKHBIX IIPEAMETOB, U3 peaanoﬁ IMPAaKTUKH




27 Hcnonb30oBarh CBOWCTBA CTENEHEW C HATypaJIbHBIMU MOKa3aTeNsIMU A
peoOpa3oBaHUs BEIPAKEHUN
3 VYpaBHEHHUs U HEPABEHCTBA
Pemate nuHeliHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, IPUMEHSS IpaBUJIa
31 repexoja OT MCXOJHOTO YpPaBHEHUs K paBHOCWIbHOMY eMy. lIpoBepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YPaBHEHUS
32 [TpumensTh Tpaduveckrue METOABl MPH PEUICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM
3.3 [lonOupatrs mnpumepbl Mmap YHCEN, SBISIOMIMXCA PEIICHUEM JIMHEHHOTrOo
ypaBHEHUS C ABYMs IEPEMEHHBIMHU
Ctpouth B KOOPAWHATHOW TUIOCKOCTHU TpadUK JMHEWHOTO YPaBHEHUS C JIBYMS
3.4 MEePEMEHHBIMU;  TOJB3YSCh TrpaduKOM, TPUBOAUTH TPUMEPHl  pEIICHUs
ypaBHEHUS
35 Pemate cuctembl ABYyX JTMHEWHBIX YPaBHEHUU C JIByMs NEPEMEHHBIMU, B TOM
quclie TpaduIeCKu
CocTaBndTh U pelaTh JIMHEHHOE YpaBHEHNE WIH CUCTEMY JIMHEUHBIX YpaBHEHUN
3.6 [0 YCIIOBUIO 33Ja4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/auu
ITOJIYYEHHBIN pe3yJIpTaT
4 Koopaunats! u rpapuku. OyHkunu
N300paxaTh HAa KOOPIWHATHOW TPSIMON TOYKH, COOTBETCTBYIOIIUE 33J[aHHBIM
4.1 KOOpJAMHATaM, JIy4d, OTPE3KHU, UHTEPBAJbl, 3alUChIBATh YUCIOBbIE MPOMEKYTKU
Ha alnreOpanveckoMm si3bIKe
4.2 OTmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku TuHeHHbIX QyHKIHUNA. CTpouTh rpaduk GyHKIUU Y = [X|
OnuceiBaTh ¢ TMOMOIIBI0 (PYHKIMNA HW3BECTHBIE 3aBUCUMOCTH  MEXKAY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, pPACCTOSHHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENIBHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxoauTs 3HaueHne GyHKIUM 110 3HAYEHHIO €€ apryMeHTa
[Tonumare rpaduueckuil crnocod TMpencTaBiICHHUs W aHaIW3a HHPOPMAIIHH,
4.6 M3BJIEKaTh W HMHTEPIPETUPOBATh HHPOpMaNUIO u3 TpadUKOB peaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon
nposep .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
1eMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Uucna v BBIYUCIECHUS
Hcnonb30BaTh HauaabHbIE MPEICTABICHUS O MHOXKECTBE JIHCTBUTEIIbHBIX YHCEIT
11 JUIS CPaBHEHHUS, OKPYIJICHUS M BBIUMCICHHUH, H300pa’kaTh JEeHCTBUTEIbHbIC
YHUCJIa TOYKAMH Ha KOOPAMHATHOU NPSMOU




[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBaJPaTHOIO KOPHSA, HaXOAUTh
1.2 KBaJpaTHbIE KOPHHU, UCTIONIB3Ys MPH HEOOXOIUMOCTH KAJIbKYIATOP, BBINOIHATH
peoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIUX KBaJApaTHbIE KOPHH, HCIIOJb3Ys
CBOMCTBA KOpHEHN
13 Hcnonp3oBarh 3amucu OOJIBIIMX M MaJbIX YHUCENT C IIOMOIIBIO JIE€CATUYHBIX
npo0Oelt u creneHel uncna 10
2 AnreOpanuecKkre BbIpaXeHUs
21 IIpuMeHAT NOHATHE CTENEHH C  LEJNbIM  II0Ka3aTeaeM,  BBIIOIHATH
peoOpa3oBaHus BBIPAKEHHA, COACPIKALINX CTETICHH C IIeJIbIM MToKa3aTeaeM
29 BBIMONHATE TOXJIECTBEHHBIE MPEOOpPa30BaHMsI PALMOHATIBHBIX BBIPAKECHUH Ha
OCHOBE ITPAaBUJI JICHCTBUN HaJl MHOTOWIEHAMHU U aJredpandyecKuMu JIpoosiMu
2.3 PackiagpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIIN
24 [IpumensTh npeoOpa3oBaHusl BBIPAKEHUM [UIsl PELICHUS Pa3jIUYHbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NIPAKTUKH
3 YpaBHEHHUsI U HEPABEHCTBA
31 Pemarp JMHElHBIE, KBaJpaTHbIE YPAaBHEHHS M PALUOHAIBHBIE YPAaBHEHMS,
CBOJIAIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMsl IEpEMEHHBIMU
[IpoBoauTh pOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM ypPaBHEHUM, B TOM
3.9 qucie ¢ IPUMEHEHUEeM rpauyeckux MpeacTaBiIeHui (yCTaHaBIUBaTh, UMEET JIN
YpaBHEHHE WJIM CHUCTEMa ypaBHEHUH pEIIEHUs, €ClId HMEET, TO CKOJIbKO, U
npouee)
[lepexonuth OT cioBecHOW (OPMYNIHPOBKU 3amauu K e€ anredpandeckoi
3.3 MOJEIN C TOMOIIBIO COCTABJIEHUS YPABHEHMsI WIM CHUCTEMBl YPaBHEHHI,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIH
pe3yJsipTar
IIpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, pelIaTh
3.4 JIMHEWHBIE HEPABEHCTBA C OJHOM NIEPEMEHHOM M HX CHUCTEMBI, J1aBaTh
rpaduecKyi0 HWUTIOCTPALMI0O MHOMKECTBA pEIeHU HEpaBeHCTBAa, CUCTEMBbI
HEPaBEHCTB
4 OyHKIUU
[lonumatrs ¥ HCMONB30BaTh (PYHKIHOHAIbHBIE MOHSTUS M S3bIK (TEPMUHBI,
4.1 CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNeNaTh 3HaueHUue (PYHKIUHU M0 3HAUCHHIO
apryMeHTa, OIpeessaTh CBOWCTBA QYHKIUU MO e€ rpapuKy
Crpouts rpaduKku 31eMEeHTapHbIX PYHKINN BUA:
4.2 y = ki/x, y =X, y = X3, ¥ = [X|, onuCBIBaTh CBOWCTBA YHCIOBON (YHKIMH MO €€
rpaduky
9 KNIACC
Kon
npoBep .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
FEMOTO 00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUus
pe3yibT
ara




Yucna ¥ BEIUMCIIEHUS

11 CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAILHBIC YHCIIA
BeimonuaTe apudmeTnyeckre AeHCTBUS C palMOHATBHBIMU YMCIAMHU, COYETast

12 YCTHBIE W ITUCbMEHHBIE IIPUEMBI, BBIIOJIHATh BBIYMCIEHUS C NPPALMOHAIBLHBIMU
quclIaMu

1.3 Haxonuth 3HaueHUs CTENEHEN € LEJIBIMU [TOKA3aTESIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUN

1.4 OKpyryiATh  IEHCTBUTENBHBIE YHCJIA, BBIIOJHATH IHNPUKUAKY pe3yibTaTa
BBIUHCIIEHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

2 YpaBHEHHUs U HEPABEHCTBA

21 Pemarp nuHElHbIE U KBaJpaTHBIC YpaBHEHUS, YPAaBHEHUS, CBOAAILMECS K HUM,
npocTeiime ApoOHO-paliOHAIbHbIE YPaBHEHUS

29 Pemate cucrembl IBYX JIMHEWHBIX YpPaBHEHUMH C JABYMS IIEPEMEHHBIMU U
CUCTEMBI JIByX YPABHEHMM, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISICTCS JIUHEHHBIM

23 Pemate TekcToBBIe 3amaud  anreOpamdecKUM  CIIOCOOOM €  MOMOIIBIO
COCTaBJICHUS YPABHEHMSI MJIM CUCTEMBI JIBYX YPaBHEHMH C ABYMs IEPEMEHHBIMU
IIpoBoauTh MpoOCTEUIINE UCCIIENOBAHNS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM

24 gyuciae C  OpUMEHeHHeM — rpaduyeckux  NpeACTaBlIeHHd  (Hampumep,
YCTaHABIIMBAaTh, UMEET JIM YPABHCHHE WM CUCTEMA YPAaBHEHUH PEILLEHUs, €CIIU
HUMEET, TO CKOJIBKO)
Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb

2.5 pEllIeHNEe HEPABEHCTB HA YMCIOBOW IPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOILBIO
CHUMBOJIOB
Pemarb cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE

2.6 KBaJpaTHOE HEPAaBEHCTBO, H300pa’kaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB Ha
YHUCJIOBOM IPSIMOM, 3aIIUCHIBAaTh PEIIEHHE C TIOMOIIBIO CHMBOJIOB

2.1 Hcnonb30BaTh HEPaBEHCTBA MIPH PELICHUN Pa3IMYHBIX 3a7a4

3 OyHKINU
PacnoznaBate (QyHKIMM U3ydeHHBIX BHJOB. Iloka3piBaTh cXxeMaTHUECKH

31 pacnojoXeHne Ha KOOPAWHATHOW IUIOCKOCTH rpadukoB QyHKIMHA BHAa: Y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCUMOCTH OT 3Ha4YCHHUIl KOAPPHUIHEHTOB,
OIUCHIBATh CBOMCTBA (DYHKIIHIA

3.2 Iloka3biBaTh CXEMaTHYECKH PACIONIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB GpyHKuui Buga y = VX, Y = [x| ¥ onuckeIBaTh CBOMCTBA QYHKIUI

3.3 Crpouth M wu300pa’kaTh CXEMaTHYECKH TpapUKu KBAaApPATUYHBIX (DYHKIHMH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUHN MO X TpaduKam

3.4 Pacnio3HaBath KBagpaTWuHyr (YHKIHIO MO (opMmyse, NMPUBOIUTH HMPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN

4 Apudmernueckas 1 reoMeTpruIecKas Iporpeccuu

4.1 Pacrnio3HaBaTh apupMeTHYECKyl0 M T€OMETPUYECKYI0 IMPOTPECCHH MPHU pa3HBIX
croco0ax 3aJaHus

4.2 BbINONHATE  BBIYMCIEHUS C  MCIOJIB30BaHMEM  (QOpMysn N-ro  4ieHa

apu(pMETHYECKON U TEOMETPUIECKOI MPOrpecchii, CyMMBbI IIEPBBIX N YICHOB




4.3

4.4

N3o0pakaTh 4iieHbl TMOCIEAOBATEIIBHOCTH TOYKAMH Ha KOOPAWHATHOMU
IUIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHMCIOBBIMH ITIOCIICAOBATCIIbHOCTAMU, B TOM YHUCJIC

3aladyd W3 pealibHOM JKM3HMU (C HCIIOJIb30BAHMEM KaJbKYJIATOPa, HU(GPOBBIX
TEXHOJIOTH)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
Jpobu 0ObIKHOBEHHBIE U JAECATUYHBIC, IEPEXO] OT OJIHOM (hopMbl 3amucu Apodei
11 K apyrou. [loHsiTHe pauMOHAIBHOTO YUCa, 3alUCh, CPABHEHUE, YIIOPAIOYMBAHUE
palMOHAIBHBIX YUCEI
1.2 ApudmeTnueckne ACHCTBHS C pallMOHAIBHBIMH YHclaMu. Pemienue 3amgau u3
peaIbHOM MPAaKTUKUA HA YacTH, HAa IpoOu
1.3 CreneHp ¢ HaTypaJbHbIM IIOKa3aTelieM: OINpEJelieHue, Npeodpa3oBaHUE
BBIPQXCHHI Ha OCHOBE OINpeeNieHus], 3aIUCh OOJIBIINX YHCEeI
1.4 [TpouieHThl, 3aUCh MPOIIEHTOB B BUAE ApoOU U ApoOU B BUAE MPOLEHTOB. Tpu
OCHOBHBIC 33J]a4 Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPAKTUKHU
15 [IpuMeHeHre TPU3HAKOB AEIUMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIM HATYPaJIbHBIX
qucen
1.6 PeanbHble 3aBHCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHas MPOMOPIIMOHATBLHOCTH
2 AnreGpanyecKue BhIPaKEeHH
21 [IepeMeHHBIE, 4YMCIOBOE 3HAYECHHME BBIPAXKEHUS C NEepeMeHHOW. J[lomycTtumsle
3HAYECHUS IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXKAYy BeIMYMHAMH B  BHIE (HOPMYIHL.
Beruucnenus no ¢popmynam
2.3 [IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUI, TOKICCTBEHHO PaBHBIE BBIPAKECHUS
2.4 CBoMCTBa CTEMEHH C HATYPAIbHBIM MOKAa3aTEIEM
25 Onnounenbl W MHorowieHsl. CteneHb MHorowieHa. CrojkeHue, BBIUMTAHUE,
YMHOKE€HHE MHOTOUYJIEHOB
26 DopMyJibl COKPAIIEHHOTO YMHOXXEHHUS: KBAaJApaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKUTEINN
3 YpaBHeHus
31 YpaBHeHHe, KOpEHb YpaBHEHHs, TpaBuia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHMI
3.2 JIuneliHOE ypaBHEHHWE C OJHOM IIEPEMEHHOM, YHCIO KOpPHEH JIMHEHHOIO
YPaBHEHUS, PELICHHUE JIMHENHBIX YPABHEHUN
33 CocraBieHue ypaBHEHUW IO YCJIOBHIO 3aJaud. PenieHune TEKCTOBBIX 3ajad ¢
MMOMOLIBIO YPABHEHUI
3.4

Jlunelinoe ypaBHEHHE C IBYMS TIEPEMEHHBIMU U €T0 Tpaduk




CucreMa IByX JIMHEHHBIX YpaBHEHUM C IBYMs MEpeMEHHbIMHU. PerieHue cucrem

3.5 YpaBHEHUH CIIOCOOOM IMOACTAHOBKU. IIpuMepnl pelieHuss TEKCTOBBIX 3a1ad ¢
IIOMOUIbIO CUCTEM YPaBHEHUNU
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touku Ha nmpsMon
4.9 I‘II/ICJ‘IO]EBIC IIPOMEXYTKH. PaccrosHume Mexay IByMs TOYKaMM KOOpPAMHATHOHN
npsIMOM
43  llpsamoyromnenas cucrema koopauuar, ocu Ox u Oy. AGcuucca u oOpauHATA TOUYKH
Ha KOOPJAMHATHOM IJIOCKOCTH
4.4  Ilpumeps r;jaq)HKOB, 3agaHHbIX (opmyidamu. YUTeHue TpapuUKOB pearbHBIX
3aBUCUMOCTEN
45 Tonsrue dyukimm. papuk dyrkimu. CoiicTBa yHKIWHiT
4.6 Jiuneitnas dynxums, eé rpaduk. [paduk Gpynxmmn y = [x|
4.7 I'paduueckoe perienne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
11 KBanpaTHsiii kopenb u3 uucina. [lonsarue o0 uppanuonansHoM yucie. JlecsTuuHble
npUOJIMKEHUS] UPPALMOHAIBHBIX YHCElT
CpoiicTBa apu(MeTHUECKUX KBaJpPaTHBIX KOpPHEH U UX TMpHUMEHEHHEe K
1.2 MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHMM W BBIUHUCICHUAM. JleHcTBUTENbHbBIE
qucia
1.3 Crenens ¢ 1enbIM MoKaszareneM U e€ cBoiictBa. CTaHgapTHas 3aMuch 4ucia
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBaapaTHbII TpEXUIIEH, pa3IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHNE alnre0pandeckux JIpooei
24 PanmonanbHbie BBIp)XEHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
31 KBanparnoe ypaBHeHue, (opMylia KOpHEW KBaIpaTHOTO ypaBHeHMs. Teopema
Buera
3.2 Pemienue ypaBHEeHHM, CBOASIIMXCSA K JIMHEHHBIM U KBaJIPATHBIM
3.3 [pocreiimme ApoOHO-pallMOHATIBHBIC YPAaBHEHHS
I'paguueckass mHTEepnpeTanus YpaBHEHHH C JAByMs HNEPEMEHHBIMM M CHCTEM
3.4 JUHEHUHBIX YPAaBHEHUN C JBYMs IEepeMEHHbIMH. [IpuMepsl pemeHus cucrem
HEJIMHEHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMU
3.5

Pemienne TeKCTOBBIX 3a/1a4 alredpanyeckKuM criocooom




3.6

HucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO € 01HOM NTEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10  Cucrems! muneiinbix HEPaBEHCTB C OJIHOW IIEPEMEHHON
4 DyHKIUU
41  Uomsartue ¢ynkumn. O6nacTh ONpeneneHus U MHOXKECTBO 3HAYCHUN (DyHKUMU.
Crnioco0nI 3a1anus GyHKIHAN
4.2 TI'papuk pyskimm. Urenne cBoiicTB QYHKIWMH 0 68 rpaduKy
4.3 Tlpumeps! rpadukoB QYHKIHIT, OTPAKAIONMNX PEATBHEIC TIPOLECCH
4.4 OYHKINKM, ONUCBHIBAOIIKME TMPSAMYID W OOpaTHyl0O  MPONOPIUOHATbHBIC
3aBHCHUMOCTH, UX rpaduKu
4.5 @yHkuuu y =X2 y = X’
46 Oyukuumy =Vx, y = |x|
4.7 I'paduueckoe pernieHue ypaBHEHUH U CUCTEM YpaBHEHUIA
9 KJIACC
IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
Kon
1 Yucna v BIYUCICHUS
1.1 PamuoHanbHBIE YKCIIa, MPPAMOHATBHBIE YHCIIA, KOHEUHBIE U OECKOHEYHBIE IECATHYHBIE
Jpobu
MHO€eCTBO N1eHCTBUTENBHBIX YHCEN, JEUCTBUTENbHBIE 4HCIa KaKk OECKOHEUYHbIE
1.2  JecaATHYHbIE ApoOW. B3aMMHO OJHO3HA4YHOE COOTBETCTBUE MEXKIY MHOMKECTBOM
JNEHCTBUTENBHBIX 4YMCET U KOOpAMHATHOM mnpsimoil. CpaBHEHHE AEWCTBUTENbHBIX
quCcen
13 ApudmeTrnueckue NeiCTBUS ¢ J€HCTBUTENbHBIMU YUCIaMU
W3mepenus, npulOivkeHusi, OUEHKU. Pa3Mmeppl OOBEKTOB OKpYXAloOIIero MHpa,
14 JUIMTENLHOCTH MPOLECCOB B OKpyKaromeM wmupe. IIpubnmx€nHoe 3HaveHHE
BEJIMYMHBI, TOYHOCTh mpubOmmxkenus. Okpyrienue uyucen. [Ipukuaka u oleHka
pE3yJIbTAaTOB BHIYMCIECHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ypapuenus ¢ 0HO epeMEHHOI
2.2 Jluneitnoe ypaBHeHME. PellieHne ypaBHEHU, CBOASIIIMXCS K IMHEHHBIM
2.3 KBagpaTHoe ypaBHeHue. Penienne ypaBHEHUN, CBOSIIMXCS K KBaIPATHBIM
24  buxBamparHoe ypasHenue. IIpumepsl pemieHHs] ypaBHEHHH TPEThed M 4YETBEPTOU

CTEIIeHeH Pa3JI0KCHUCM Ha MHOXUTCIIN




2.5

Pemenue npoOGHO-paIiOHAIBHBIX YpaBHEHHHA

2.6 Cucrems! ypaBuenwuii

2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 Tpadux

2.8 Pemenue cucrem JBYX JINHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU

29 Pemenue cucreM IByX ypaBHEHHH, OJIHO U3 KOTOPBIX JMHEHHOE, & IPYroe — BTOPOi
CTEIIECHU

2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

2.11  Pemenmne TexcToBBIX 33124 anreOpanyecKuM crnocodoom

2.12 Yycnossie HEPaBEHCTBA U UX CBOMCTBA

2.13  Pemenne nuueitHbIxX HEPaBEHCTB C OJIHOM IIEPEMEHHON

2.14  Pemenne cucTeM IMHEMHBIX HEPaBEHCTB C OJIHOW ITEPEMEHHOMN

2.15 KBanparnsie HepaBeHCTBA

216 [I'paduueckas wuHTEpHpETANUs HEPABEHCTB W CHUCTEM HEPABEHCTB C  JBYMs
IIEPEMEHHBIMU

3 DyHKIMU

3.1 Ksagparuunas dynkuus, e€ rpaguk u cBoictsa. Ilapabosa, KOOPAUHATEI BEPIIKMHBL
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

3.2 I'padmku dynxumit y=kx, y=kx+b u ux cBoiicTsa

3.3 I'paduku ynkuuit y=K/X, y = X’ u ux cpoiicta

3.4 I'padukm pynkumii u ux cBoiicTBa

4 YpcnoBele MOCIIEIOBATEIBHOCTH

41 Onpenenenue u cnocoObl 3aJaHUs YMCIOBBIX IOCIIENOBATENBHOCTEH. 3aqanue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi U hopmysoit N-ro uieHa

42  Apudmernueckas nporpeccus. Popmyisl N-ro 4aeHa apuPpMETHIECKON IPOrPECCHH,
CYMMBI IIEPBBIX N UIEHOB

4.3 [T'eomerpuyeckas mporpeccust. @OpMysbl N-ro YieHa TEOMETPHIECKOM MPOrPECCUH,
CYMMBI IEpBbIX N UIEHOB

4.4 V300paxenue 4ieHOB apu(PMETHIECKON U TEOMETPUIECKON MMPOrPECCUI TOYKAMH Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIbHBIA POCT

4.5

CrnoXHEIS MMPOLCHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoB
epsie
MOro
Tpedo
BaHH
|

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
Ha ocaose ®PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, IOJAMHOXECTBO, OIEpAlMU Ha
MHO>KECTBAMH; YMEHHE OIEpPUPOBATH MOHATHAMH: rpad, CBs3HBIM Tpad, Aepeso,
LUKJI, IPUMEHATh MX NPU PELIEHUH 3ajjay; YMEHHUE MCIIONIb30BaTh IpaduiecKkoe
MIPEICTABICHUE MHOXECTB JUIsI OMHCAHUS pealbHBIX IMPOLIECCOB U SIBJICHHM, MpHU
pEIIeHUH 3a/1a4 U3 APYTHX YYeOHBIX MPEIMETOB

YMeHHe  OnepupoBaTh  MOHATHAMU:  ONpPEACIICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeNIbCTBO; YMEHHWE paclo3HaBaTb HCTUHHBIE M JIOKHBIE BBICKa3bIBaHMS,
IIPUBOAUTH IIPUMEPBl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUN

YMeHne onepupoBaTh MOHATUAMH: HATYPAJIbHOE YHCIIO, MPOCTOE U COCTABHOE
YHUCJIO, JETUMOCTh HATYypaJbHBIX YHCEN, TNPU3HAKH JCIUMOCTH, IEJI0€ YHCIIO,
MOJIyJIb YHUCNa, OOBIKHOBEHHas ApoOb M JAecATUYHas ApoOb, CTaHIAPTHBIA BUJ
YyHClla, pAlUOHAJIBHOE YHCIO, HpPpAlMOHAIbHOE YHCIO0, apu(METHUYECKHUl
KBaJIpaTHBI KOPEHb; YMEHHE BBIMIOJHATH JEHUCTBUS C YWCIAMH, CPAaBHUBATh U
YIOPSAIOYMBATE YKCIIA, TPEACTABIATH YUCIIa HA KOOPAMHATHOU MPSIMOM, OKPYTJIATH
qrclia; yMEHUeE JeNaTh MPUKUJIKY U OIIEHKY pe3yNIbTaTa BEIYUCICHUN

YMeHue  omnepupoBaTh  MOHATUSAMHU: CTENEHb C  LEJIbIM  IOKa3aTeleM,
apu@mMeTnyecKuii KBaJIpaTHBII KOpEHb, MHOIOWIEH, anreOpanueckas JpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTENeHH OOJIblle eIWHUIIbI;
YMEHHE BBIMOIHATH pacu€Thl Mo (opmynam, mpeodpa3oBaHUs LENbIX, APOOHO-
palMOHATIBHBIX BBIPAXKEHUH M BBIPAKEHUN C KOPHSIMH, Pa3iokKeHHE MHOTOWIEHA Ha
MHOXHTEJIH, B TOM YHCIIE C HWCIOJHh30BaHHWEM (OPMYIT Pa3HOCTH KBAJIPaTOB M
KBaJ[paTa CyMMbI U Pa3HOCTH

VYMeHue omnepupoBaTh MOHSATUSMH: YHCIOBOE PaBEHCTBO, YpPABHEHUE C OJHOM
MepEMEHHOM, YMCITIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI; YMEHUE PEIIaTh
JTUHEWHBbIE ¥ KBaJpPAaTHBIE YPaBHEHUS, APOOHO-pAllMOHATBFHBIC YPaBHEHUS C OJTHON
MEPEMEHHOM, CUCTEMBI JIBYX JUHEHHBIX YpaBHEHUMW, JTUHEHHbIE HEPABEHCTBA U MX
CHUCTEMBI, KBaJpaTHble W JpOOHO-pallMOHAJIBHBIE HEPABEHCTBA C  OJHOM
MEPEMEHHON, B TOM 4YHCJI€ NpU pEHIeHUH 3aJady M3 JPYrux MpPeIMETOB H
MpaKTUYECKUX 3a7a4, YMEHHE WCIOJIb30BaTh KOOPJAMHATHYIO TIPSAMYI0 H
KOOPJMHATHYIO TUIOCKOCTh JJISI U300paKeHHsI PEIICHU YpaBHEHUW, HEPABEHCTB U
CHCTEM

YMeHne onepupoBaTh MOHATUAMH: (QyHKIHS, Tpadbuk QyHKIUH, HYIH (QYHKINH,
MPOMEXKYTKH  3HAKOMOCTOSIHCTBA, TPOMEKYTKM  BO3pacTaHus, yOBbIBaHWS,




HauOonpllee ¥ HaWMEHbIee 3HAaueHWs (yHKIMH; YMEHHE OIEepHUPOBaTh
HNOHATUSAMH: TpsMas MPOMOPIUOHAIBHOCT, JHHEWHHass (YHKIMS, KBaapaTHYHAs
GyHKIMS, 00paTHAs NPOMOPIMOHATBHOCT, Napadoia, rurnepoosa; yMEeHHe CTPOUTh
rpaduku GyHKIUH, UCTIOIB30BaTh IpadUKU ISl ONPEACTICHUS CBOMCTB MPOIIECCOB
¥ 3aBUCHMOCTEH, JJIsl pelIeHus 3a7a4 U3 IPYruxX y4eOHBIX NMPEIMETOB U PeatbHON
KU3HHU; YMEHUE BBIPAXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU

YMeHue omnepupoBaTh TOHATUSMHU: MOCIEAOBATEIBHOCTh, apudMeTHdecKas W
reoMeTpuyecKas MIPOrPECcCui; yMEHHE UCIIOJIb30BATh CBOIiCTBa
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CYMMBI M OOIIEro WieHa NpU PELIeHUU 3ajady, B
TOM YHCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaibHON KU3HU

YMeHue pemarh 3a1auu pa3HbIX TUIMOB (B TOM YHCIIE HA MPOLEHTHI, JOJU U YacTH,
JBUXKEHHE, padoTy, IEHy TOBAPOB U CTOMMOCTb MOKYIIOK U YCIYyT, HAJIOTH, 3a/1a4l
13 00JIaCTH YNPaBJICHUSI JIMYHBIMU U CEMEMHBIMU (PUHAHCAMU ); YMEHHUE COCTABIISATh
BBIPDQKEHHUs, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBUIO 3aJa4yH,
WCCJICJIOBATH MOJIYICHHOE PEIICHUE M OICHUBATH MPAaBAOINOJI00HOCTh ITOTYICHHBIX
pe3yJIbTaToB
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YMeHue onepupoBaTh NOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsMas, JIyd, JIOMaHas,
yrojl, MHOTIOYTOJIbHMK, TpPEYTOJIbHUK, paBHOOEAPEHHBII U pPaBHOCTOPOHHUI
TPEYroJbHUKHU, NPSAMOYTOJIbHBIM TPEYroJIbHUK, MEAMaHa, OMCCEKTpHUca U BBICOTA
TPEYroJbHUKA, YETBIPEXYTOJIbHHUK, IapajuiejorpaMMm, poMO, NpPSIMOYTOJIBHUK,
KBaJpaT, Tpamelus; OKPYKHOCTb, Kpyr, KacaTelbHass; 3HAKOMCTBO C
IIPOCTPAHCTBEHHBIMM (UTYypaMH; yMEHHME pelaTh 3aJadd, B TOM 4YHUCIE U3
MOBCEHEBHOM KU3HH, HA HAXOXKICHUE T€OMETPUYECKUX BEJIMUYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB UTyp U (HaKTOB

YMeHue onepupoBaTh MOHATHUSMU: PaBEHCTBO (DUTYp, PaBEHCTBO TPEYrOJIbHUKOB;
NapauIeJIbHOCTh U NEPHEHAUKYISPHOCTh TNPAMBIX, Yol MEXAYy NpsSIMbIMH,
NEepPNEHANKYJISAp,  HAKJIOHHAs, MpOeKius, moxodue  ¢Guryp, mOAO0OHBIE
TPEYrOJIbHUKH, CHMMETPHSI OTHOCUTEIILHO TOYKH M IIPSIMON; YMEHUE Paclo3HaBaTh
pPaBEHCTBO,  CHMMETpHI0O W nojgobue  ¢uryp,  mapamienbHOCTh U
NEPIEHIUKYJIIPHOCTD MPSIMBIX B OKPY’KAOILLIEM MHUPE

11

12

YMeHue omnepupoBaTh MOHATHAMH: JUIMHA, PACCTOSIHHE, yroil (BeIWYMHA Yrija,
CHHYC M KOCHUHYC YIJIa TPEyroJibHUKa), TUIONIA[h; YMEHHE OIICHHBATh Pa3MephI
npeIMeToB U OOBEKTOB B OKPYXAIOIIEM MHUpPE; YMEHHE MNPUMEHSATh (POpMyIbI
NnepuMETpa 1 1mjiomaann MHOIOyroJIbHUKOB, JJIMHBI OKPYKHOCTHU U IJIOIIAaAW Kpyra,
o0beMa MPSIMOYTOJIBHOTO TMapaljieNienuiea; yYMEHHE NPUMEHSATh MPU3HAKU
paBeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHUKA, TEOPEMY
[Mudaropa, TpPUTOHOMETPUYECKHUE COOTHOIIEHUS JUIsI BBIUMCICHHS  JIJTUH,
pacCTOSAHUH, TIIOIIAACH

YMenue u3zo0paxaTh IUIOCKHE (UTYphl M UX KOMOWHAIIMU, MPOCTPAHCTBEHHBIC
burypsl OT pyKH, C TOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPENICTB
110 TEKCTOBOMY WJIM CUMBOJILHOMY OIHCAaHUIO

13

YMeHue onepupoBaTh IMOHATUSAMHU: TNPAMOYIOJbHAs CHCTEMa KOOpJMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOpa Ha YHCIIO,
CKaJsIpHOE TPOM3BEACHHE BEKTOPOB; YMEHHE MHCIIOIb30BaTb BEKTOPBl H
KOOpJMHATHI JUIsl MPEACTABICHUS JTaHHBIX W pElIeHHs 3aJad, B TOM YHCIE W3
JPYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

yMeHI/Ie OHGpHpOBaTL IIOHATUAMMU . CTO.II6I/IKOBI>IG nu prrOBBIC I[I/IaI‘paMMBI,
TaONMIlEI, CpelaHee apudMeTHuecKkoe, MeJuaHa, HauOOJbIlee W HAMMCHbBIIEE




15

16

3HAYCHUs, pa3Max 4YKHCIOBOTO HaOOpa; YMEHHE W3BJICKAaTh, WHTCPIPETHUPOBATH H
npeoOpa3oBEIBaTh MHPOPMAIIUIO, TIPEICTABICHHYIO B TaOIUIAX W HA AWArpaMMax,
OTPKAIONIYI0 CBOMCTBA W XapaKTEPUCTUKU PEATbHBIX IIPOLIECCOB M SIBICHHIA,
YMEHHE PaCcliO3HABATh M3MCHUMBEIC BEIMYMHBI B OKPYKAFOIIEM MUPE

YMeHue onepupoBaTh MOHITHSMM: CIYYalHBIA ONBIT (CIydalHBIH IKCHEPHUMEHT),
JJIEMEHTApHOE COOBbITHE (PIEMEHTAPHBI MCXOM) CIydailHOro ombITa, CilydaiiHoe
COOBITHE, BEPOSITHOCTh COOBITHS, yMEHHE HAXOAUTh BEPOSATHOCTH CIIydailHBIX
COOBITHI B OMNBITaX C PaBHOBO3MOXKHBIMH 3JE€MEHTapHBIMU COOBITUSIMH; YMEHHE
pemiath 3aJaud METOAOM OpPraHM30BAaHHOIO Iepedopa U C HCIOJIb30BAHUEM
IPaBUIa YMHOXXEHUS; YMEHHME OLIEHUBATb BEPOATHOCTU PpEAIbHBIX COOBITUH U
SIBJICHU, TIOHUMATh POJIb MPAKTUYECKHU JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITUI
B OKPY’KAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C ITOHATHEM HE3aBHCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCE U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

YMeHue BbIOMpaTh NOAXOAALUIMM H3YYEHHBIH METOA Ul peLIeHMs 3ajau,
IIPUBOAUTH IIPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U KU3HH,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTeMAaTUKM B HCKYCCTBE, OIIUCHIBAThH
OTZIEJIbHBIE BBIIAOIIMECS PE3YJIbTAThI, IOJYyYEHHBIE B XOJI€ PAa3BUTHS MAaTEMaTUKHU
KaK HayKW, NPUBOJMUTH IPUMEPHI MAaTEMATHUYECKUX OTKPBITMM M HMX aBTOPOB B
OTE€YECTBEHHOW ¥ BCEMUPHON UCTOPHUH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
11 Hatypanbnble u nienble uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
12  OOBIKHOBEHHEIE M JIECATHUYHBIE JPOOH, MPOLEHTHI, OECKOHECUYHBIE MEPHOIUIECKHE
npodu
13 Panmonanbube unca. Apudmerndeckue onepanuu ¢ paruoOHAILHBIMUA YUCTIAMHU
1.4  He#creurenbHble 4mcna. Apu(pMETHYECKHE ONEpalMu C  JCHCTBUTEIBEHBIMU
YUCIAMHU
15 | IlpnOnmxéHnble BBIYMCICHMS, IPaBMJIA OKPYIJCHHs, IIPUKUIKA M  OLEHKA
pe3yJibTaTa BEIYMCIECHUM
2 AnreGpanyeckue BhIPaKESHHS
2.1 BbykBeHHbIe BhIpaxeHUs (BBIPAKEHHS C TIEPEMEHHBIMU )
29 | Crenenp ¢ mneneiM mnokaszateneM. CTeneHb C  PalMOHANBHBIM IOKA3aTENIEM.
CaoiicTBa cTeneHn
2.3 MHOro4JIeHbI
2.4 Anrebpanueckas 1poob
25  ApupmeTnuecknii KOpeHb HaTypalbHOW CTENEHU. J[eHCTBHSA ¢ apuQMETHIECKUMU

KOPHSIMU HAaTypaJIbHOM CTEIIEHU




YpaBHEHMs U HEPABEHCTBA

3.1  Uemnsie n JIpOOHO-palloOHANbHBIE ypaBHEeHUs. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
32  lensie u gpobHO-pannoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
HEPABEHCTB
3.3 PeleHne TeKCTOBBIX 33134
4 UYucnoBble NOCIEA0BATENBHOCTH
41 MocnenoBarenbHoCTH, CIIOCOGHI 3aaHMS TIOCIEIOBATEILHOCTEH
4.2 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
5 DyHKIMH
Oynk1us, crocoos! 3aaanus pynkuuu. ['paduk pynkunn. O0nacTs onpeneseHus u
51 = MHOXeCTBO 3HaueHUM QyHkuuu. Hym ¢ynkumu. IIpoMexyTkH 3HAKOIIOCTOSHCTBA.
[IpomMexxyTKH MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl WU MHUHHMYMBI (YHKIWH.
Haubosbiee u HanMeHbllee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTtHas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
71 ['eomerpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCcKiX BEIUYNH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 Onucarenshas crarucruxa
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 Muoxecrsa
8.5
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