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HHOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISieTCd OJHMM M3 ONOPHBIX KYypPCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrieynBaeT M3y4eHUE APYrHX MUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U T'yMaHUTAPHOTO
LIUKJIOB, €€ OCBOCHHME HEOOXOAUMO I MPOJOJDKEHUs 00pa3oBaHMs U B IOBCEIHEBHOW >KHU3HH.
Pazputue y oOyyaromuxcsi Hay4HbIX IIPEACTaBICHUH O MPOUCXOXKAECHUU U CYIIHOCTH
anreOpandeckux abCTpakiuii, criocode oTpaskeHUsl MaTeMaTHUECKOM HayKOH SBJICHUI 1 IIPOLIECCOB
B IIpUpPOJE M OOLIECTBE, POJIM MATEMAaTHYECKOrO MOJAEIMPOBAHHUA B HAayyYHOM IIO3HAHHUU U B
MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS U KA4YEeCTB MBIIIICHHUS,
HEOOXOAMMBIX JJIsl aJanTallid B COBPEMEHHOM IH@poBoM olmecTBe. M3ydenue anreOpbl
o0ecrieynBaeT pa3BUTHE yMEHUs HaOII0/laTh, CPAaBHHBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JACUCTBHUS U
BBIBOJIbI, (OPMYIHpOBaTh yTBepkAeHUA. OcBoeHHe Kypca anreOpel obeclieurBaeT pa3BUTHE
JIOTHYECKOTO MBIIUIEHUs] OOY4YarolIMXCsl: OHM HCHOJb3YIOT JAEAYKTUBHbIE U WHJIYKTUBHBIE
paccyxaeHus, 00001eHre 1 KOHKPeTU3a1uio, abcTparupoBanue U aHajgoruto. OOyuenue anredpe
IpearnosaraeT 3HauuTeNbHbI 00BEM CaMOCTOSTENIBHONW NEATEIbHOCTH OOYyYaroIIUXCsl, MO3TOMY
CaMOCTOSITEJIbHOE PEIICHUE 3a/1a4 ABJISETCS peaau3aluei AeaTeIbHOCTHOIO PUHIUIA 00yUeHHUS.

B ctpykType nporpammel yaeOHOTO Kypca «Anredpay i OCHOBHOTO 00IIero oopasoBaHus
OCHOBHOE MECTO 3aHUMAIOT COJEpPKATeIbHO-METOANYECKUE JIUHUM: «YHucna U BBIYUCICHUS,
«AnreOpanuecKkre BbIpaXEHUS», «YpaBHEHUS M HepaBeHCTBa», «DPyHkuum». Kaxnpas uz 3tux
COJIEPKATEIbHO-METOANYECKUX JIMHUNM pa3BUBAETCA HA IPOTSHKECHUM TPEX JIET M3Yy4YEHUsS Kypca,
B3aUMOJICHCTBYSl C JIPYT'MMHU €ro JUHMAMU. B Xone m3ydeHus yuyeOHOro kypca oOyyaromiuMcs
IIPUXOAUTCS JIOTUUECKU PACCy’KIaTh, UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBA3M ¢
3TUM B MporpaMMmy YydeOHOro kypca «Anre6pa» BKJIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTHUECKOro 00pa30BaHus U CIIOCOOCTBYOINE
OBJIAJICHUIO O0YYaIOIIMMHKCS] OCHOB YHHUBEPCAJIbHOIO MaTEMaTHUECKOro si3bika. CoziepikaTeabHOM 1
CTPYKTYPHOM OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBIAETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanue mMHUN «Yucaa U BBIYMCIEHUS» CIIYKUT OCHOBOM Ui AajbHEHIIEro N3yuyeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YUAIOIIUXCSI IOTHUECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHUS TOJb30BaThCsi aITOPUTMAMHU, a TaKXKe MPHOOPETEHHI0 MPAKTHUYECKUX HABBIKOB,
HEOOXOAMMBIX JUIsl MOBCEIHEBHOHN >XU3HU. Pa3BUTHE MOHATUSA O 4YMCIIE HAa YPOBHE OCHOBHOI'O
o01ero o6pa3zoBaHUs CBS3aHO C PALMOHATBHBIMU U HPPALIMOHAILHBIMU YUCIaMH, (JOPMHUPOBAHUEM
MIPE/ICTAaBICHU O JAEWCTBUTEIBLHOM 4HKCie. 3aBEpIICHUE OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO K
cpenHeMmy o01eMy oOpa3oBaHHUIO.

Copepxanue IBYX alreOpandeckux JMHUNA — «Aredpandeckue BhIpaXKEHUI» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOLIUXCS MaTeMaTH4ecKOoro arrapara,
HEOOXOAMMOro Ui pELIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX TMPEeIMETOB U IMPaKTHKO-
OpPMEHTUPOBAaHHBIX 3a1ady. Ha ypoBHE OCHOBHOro o0Iero oOpa3oBaHHs Y4YeOHBIH MarepHuai
TPYNIUPYETCS BOKPYr PALMOHAJBHBIX BBIpAXKEHUHA. Anrebpa JAeMOHCTPUpPYET 3HAaUYEHHE
MaTEeMaTUKU KakK $3bIKa IS MOCTPOCHMUSI MAaTeMaTH4YECKUX MOJENIEH, OMHCAHMS INPOLIECCOB U
SBJIGHUN peasibHOro Mupa. B 3amaum oOydeHust anrebpe BXOJIAT TaKXKe JajbHEillllee pa3BUTHE



QITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOI0, B YaCTHOCTH, /Il OCBOEHHUS Kypca HHPOPMATHKH,
U OBJIQJICHHE HaBbIKAaMU JEIyKTHBHBIX paccyxkiaeHuil. I[IpeoOpa3oBanue CHUMBOIBHBIX (HOpM
CHOCOOCTBYET pPa3BUTHIO BOOOPAXKEHHUsI, CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHAJIBHO-TpPAQHUUECKOW  JIMHUM  HAIEJICHO Ha  IOJyYeHHe
00yJaromuMUCs 3HAaHUH 0 QYHKIHSIX KaK BaKHEHIICH MaTeMaTHUYECKON MOJENN ISl ONMUCAHUS U
MCCIIEIOBAHMSI pa3HOOOPA3HBIX MIPOIIECCOB U SIBJICHUH B IPHpPO/Ie U o01iecTBe. M3ydenne MmaTepuaina
CIOCOOCTBYET PA3BUTHIO Yy OOYYArOIIMXCS YMEHHS MCIIOJB30BaTh pa3IMYHbIC BBIPA3UTEIbHBIC
CpeICTBa sI3bIKa MaTEMaTUKU — CJIOBECHbIE, CUMBOJIMYECKUE, IpaduyecKkue, BHOCUT BKJIAJ B
(dbopMUpOBaHUE MTPEICTABICHUI O POJIM MATEMATUKHU B Pa3BUTUU LUBUIIM3AIUU U KYJIbTYPBHI.

CoracHo yueOHOMY IIaHy B 7-9 Kitaccax m3ydaeTcsi yueOHbIM Kypce «Anredpay, KOTOpbIi
BKJIIOYAET  CIECAYIOUIME OCHOBHBIE pa3lenbl  coaepxaHusa: «Yucia W BBIYUCICHHS»,
«AnreOpanuecKye BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mu3yuenue yueOHOTrO Kypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B HeJlento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B Hefieno).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCIICHUS

JlpoOu OOBIKHOBEHHBIE U AECATHYHBIC, TIEPEXO0/1 OT OJHON (POPMBI 3aMUCH IPOOEH K JPYroi.
[IoHsATHE paLMOHAIBHOIO 4YMCIIA, 3alUCh, CPAaBHEHHUE, YIOPSIAOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmernueckue ASWCTBUS C pallMOHATIBHBIMH YUCIaMU. PemeHne 3a1a4 u3 peanbHON MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTesleM: OIpeJesieHHe, MpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OIIpeJIeJIeHus], 3auch 00ibmuX uucen. [IponeHTsl, 3anuch NPOLIEHTOB B BHJE IpOOU U
ApoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PEIIEHUE 3a]lauy U3 PealbHOM
IIPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAJIbHBIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Auaredpanyeckne BbIpaKeHHUs

[lepemeHHbIE, YKMCIIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEHHOW. JlomycTHMBblE 3HAYCHHS
nepeMeHHbIX. [IpescTaBieHne 3aBUCUMOCTH MEX/y BeIMUMHAMU B BUe (GopMyiibl. Beruncinenus
no ¢opmynam. IlpeoOpa3oBanue OYKBEHHBIX BBIPaKEHHH, TOXXJIECTBEHHO pPaBHbIE BBIPAXKEHUS,
IpaBUja NMpeoOpa3oBaHMUs CyMM M IPOU3BENEHHM, MpaBUJIa PACKPBITUS CKOOOK M NPUBEACHUS
0JIOOHBIX CaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

Opnowienbl 1 MHorowieHsl. CreneHb MHorousjeHa. CioXeHHE, BHIYMTAHHUE, YMHOXKCHHE
MHOTIOWwIeHOB. POpMysbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHMs, MpaBWiia NMpeoOpa3oBaHMs ypaBHEHHUs, PaBHOCHIIBHOCTb
YPaBHEHUM.

JInneniHOE ypaBHEHHUE C OJJHOM IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YpaBHEHUS, PELICHUE
JTUHENHBIX ypaBHEHUI. CocTaBiIeHUE YpaBHEHUH 110 YCIOBUIO 33/1a4i. PellleHne TeKCTOBBIX 3a/1a4
C TIOMOIIBIO YPaBHEHHH.

JIluneiiHoe ypaBHEHHE C ABYMs MepeMeHHbIMU U ero rpaguk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUU C JABYMsl TI€peMEHHBIMHU. PelieHune cucreM ypaBHEHHM CIOCOOOM TOJICTAHOBKH.
[IpuMeps! penieHus TEKCTOBBIX 3a7a4 C TOMOIIBbI CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara Touku Ha npsiMoii. YuciioBele NpoMexXyTKHU. PaccTossHME MEK Ty IBYMS TOUKaMH
KOOPAMHATHOU IIPSIMOMA.

[IpsmoyronbHas cucrema koopauHar, ocu OX u Oy. AOcmucca M opauHaTa TOYKM Ha
KOOpAuHATHOM IuiockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (opMyrnamu. YreHue rpaduxos
peanbHbIX 3aBUcuMocTel. [lonsatue pynkuuu. I'padux ynkumun. CpoiictBa pyHkuui. Jluneitnas
byukus, e€ rpaduk. ['paduk Gpynkimu y = |X|. [padudeckoe penieHne TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.



8 KVIACC

Yucna v BbIYMCTICHUS

KBampatuelii kopeHb u3 umcna. lloHarne 00 wuppanuoHAIEHOM uwHcie. JlecsTudHbie
NpUOINKEHNs UppaLMOHaNbHbIX yncesl. CBoHCTBA apu(PMETHUECKUX KBaJIpaTHBIX KOpPHEH M UX
IIPUMEHEHHE K TPe0Opa30BAHUIO YHCIIOBBIX BBIPAXKEHUI U BBIYMCICHUM. JleficTBUTENbHBIE YnCIa.

Crenens ¢ nenslM 1okasaresneM 1 e€ coiictsa. CTaHgapTHas 3alluch YHUCIIA.

Anrebpandeckue BrIpaXeHUIAJITeOpanyecKue BbIPasKeHUust

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckas apoOb. OcHOBHOe CcBoOiicTBO anreOpanyeckoi apodu. CroxeHue,
BbIUUTAHNE, YMHOXKEHHE, JIEJCHUE anreOpanmyeckux ApoOeil. PanmoHanbHble BBIpOKEHHS U UX
npeodpa3oBaHue.

VYpaBHEHMS U HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHMe, (opMmyia KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCA K JIMHEWHBIM W KBajgpaTHbIM. Ilpocreiimue apoGHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckass mHTEpIIpeTalsl YpaBHEHHH C JIBYMsI MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUH € ABYMS IIepEMEHHBIMU. [IpuMepsI peleHns: CUCTEM HENMMHENHBIX YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CrIOCOOOM.

UucnoBele HEpaBeHCTBA W MX CBoWcTBa. HepaBeHCTBO ¢ OIHOM INEPEMEHHOM.
PaBHOCUIIBHOCTB HEpaBeHCTB. JIMHEHbIE HEpAaBEHCTBA C OJJHOM ITepeMEeHHON. CHCTEMbI IMHEHHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHOM.

OyHKIMUPYHKIUH

[Tonatue ¢ynkuuu. O6nacTh onmpeneneHuss U MHOXKECTBO 3HaueHUH (QyHKuuu. CriocoOb!
3aanusi QyHKIIAN.

I'paduk pynxuu. Yrenue cBoiicts ¢pyHkiuu no e€ rpaduxy. [Ipumeps! rpadukos GyHKIUH,
OTPaXKAIOIIUX pealbHbIE MPOIECCHI.

OyHKIMM, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYI0 MNPONOPLHUOHAIbHBIE 3aBUCHUMOCTH, HUX
rpadukn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe pemenre ypaBHeH il 1 cHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnyonanbHble yucia, UppalMoOHATIbHBIE YMCIA, KOHEUYHble U OECKOHEUHbIE JECATUYHbIC
apoOu. MHOXeCTBO JEHCTBUTENBHBIX YHUCEN, ACHCTBUTENbHBIE 4YHCIA Kak OECKOHEYHbIE
JecATUYHbIe ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKJY MHOXKECTBOM JI€HCTBUTEIBHBIX
4yuceNl U KOOPAUHATHOW MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCET, apuQMeTHUecKue IAeHCTBHUS C AEeWCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.



[TpubnnxE€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTb MNpHUOMMKEeHUs. OKpyrieHHe 4YHCenl.
IIpukuaka 1 OLEeHKa Pe3ybTaTOB BEIYACICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHM, CBOJAIIUXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepsl pelleHus ypaBHEHUN TPETbeW M 4YETBEPTOM CTENEHEH pA3JIOKEHUEM Ha
MHOXUTEIH.

Pemenue nqpoOHO-pallMOHATIBHBIX ypaBHEHUH. Perienne TeKCTOBbIX 3a/1a4 anreOpanyeckum
METOJIOM.

VpaBHeHHe ¢ JByMs INE€peMEHHBIMU U ero rpaduk. Pemenue cucreM IByX JIMHEHHBIX
YpPaBHEHHMH C [BYyMsS II€pEMEHHBIMH. PelleHne CUCTeM [BYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEWHOe, a JApyroe — BTOPOH cTeneHu. ['paduyeckas WHTEpHpeTanysi CUCTEMbl ypaBHEHHUU C
JBYMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JMHEHHBIX HEPABEHCTB C OJHOW NepeMeHHOW. PemeHue cucreM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOI mnepemeHHOM. KBagparHbele HepaBeHcTBa. ['padumueckas HHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIMU PYHKIUH

KBanpatnunass ¢ynknus, e€ rpaguk u cBoictBa. [lapabosia, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

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

Yucnosble nociie10BaTeIbHOCTY YHCI0BBIE OCIE10BATEILHOCTH H IIPOrPecCHu

[TonsiTe YMCIOBOM MOCIEAOBATENBLHOCTU. 3aJaHUE MOCIEI0BATEIHLHOCTH PEKYPPEHTHOM
¢bopmyoit u hopmysoit N-ro useHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmyiibl N-ro wieHa apupMeTudecKkoi u
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300parkeHne 4IeHOB apU(PMETHUYECKOM M TeOMETPUUYECKOW IpOrpeccHil TouYkaMH Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN 1 SKCIOHEHIIUAIbHBINA POCT. CII0KHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPaMMBI  y4eOHOrO Kypca «Amnredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOLUUIOMY U HACTOSIIIIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM
OTHOIICHHUEM K JIOCTHIKEHHUSM POCCUNCKUX MAaTEMAaTUKOB M POCCUICKONW MaTeMaTH4eCKOMN IIKOJIbI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaX W MPUKIATHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpakJaHWHA W pealn3alld ero Ipas,
MIPEJICTABICHHEM O MAaTEMAaTHIECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH,
MIPOLIEAYpP TPaXkTaHCKOTO 00IIecTBa (HAIPUMeEpP, BBIOOPHI, OIIPOCHI), TOTOBHOCTHIO K 00CYKICHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKH, OCOZHAHHEM
BOKHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B JIEATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE y4YacTHE B pPEIICHUM MPAKTHUYECKHUX 3a7ad MaTeMaTH4ecKoil
HAIMpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATEMAaTHUECKOTO OOpa30BaHUs Ha MPOTHKEHUU BCEH
KU3HU NIl YCHEIIHOM npodeccroHalbHON NEATENIbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHH,
OCO3HaHHBIM BBEIOOPOM U MMOCTPOCHUEM MHANBUAYATBLHON TPACKTOPUU 00pa30BaHUS U KU3ZHEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M ACTETHYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKUX
00BEKTOB, 3aa4, PEIICHUI, pacCyKIeHNUN, YMEHUIO BUIETh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpHUEHTAIlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YENOBEKa, MPUPOABl M OO0IIeCTBa, MMOHUMAHHEM
MaTeMaTUYeCKOW Hayku Kak cdepbl YeIOBEUYECKOM JAESTeNIbHOCTH, JITaloB €€ pa3BUTUS U
3HAYMMOCTHU JIJIsI PA3BUTHUS IIMBUIIM3ALIMU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MaTeMaTHYECKOM
KyJIbTypOH Kak CpEJCTBOM TIO3HAHUS MHpPA, OBJIAJCHUEM MPOCTEHITUMU  HaBBIKAMHU
HCCIIEI0BATENIbCKON IeATeTbHOCTH;

6) pusznueckoe BocnuTaHue, popMUpoBaHHE KYJILTYPHI 310POBbSl U IMOLHOHAILHOT O
Osaromosty4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pasa KHU3HH (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U OTIIBIXA,
perynspHas Qu3uyeckass aKTMBHOCTB), C()OPMHUPOBAHHOCTBIO HaBbIKa pediekcuu, NMpU3HAHUEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO K€ TpaBa APYroro 4eIoBeKa;

7) 3K0JI0rNYecKoe BOCIIUTAHME:



OpHEHTAlell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWH Ul pelleHus 3anad B o0jacTu
COXPAHHOCTH OKpYXKAIOIIEH Cpeabl, IUIAHUPOBAHMS IIOCTYIIKOB W OLEHKH HMX BO3MOXHBIX
MOCTEICTBUM U OKpY)Karolled cpelbl, OCO3HAHHWEM IJI00AJBHOIO XapaKTepa 3KOJIOTHYECKHX
poOIeM U yTeH UX perieHus;

8) aganTanusa K H3MEHAIIMMCS YCIOBUAM COLHAILHOH M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSX HEONPENECIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACSITEIBHOCTb, B TOM YHCIE YMEHHUE YYUTHCA y APYTUX
Jroed, mpuodpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUU W3
OIIbITA IPYTHX;

HE00XOAUMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HaHUI, B TOM uucie (OpMyJIUpOBaTh HJEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SIBICHUSAX, B TOM 4YHCJIE PaHEe HEM3BECTHBIX, OCO3HABaTh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTHPOBAaTh NPUHUMAEMbI€ PEIICHUS W JeHCTBUS,
(GbopMyIHpPOBATH M OIIEHUBATH PUCKHU M MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA

ba3oBrble JJornyeckne aelcCTBUSA:

e BEISIBJISITH W XapaKTEPHU30BaTh CYHIECTBEHHBIE MPU3HAKUM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOLIEHMM MEXAY HOHATUSIMH, (POPMYIHpOBATh OIpENETeHUs IOHATUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN NMPHU3HAK KJIACCU(PUKAINN, OCHOBAHUS JIIsl 000OIICHUS U
CpaBHEHMUS, KPUTEPHUH IPOBOANMOI0 aHAJIN3a,;

e BOCIIPUHUMATh, (OPMYIUPOBAaTH M MPEoOPa3OBBIBATH CYXKIACHMS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

e BEISBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpedHsl B (pakTax,
JaHHBIX, HAOMIOACHUSIX U YTBEPXKIACHHSIX, Mpeajgaratb KPUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JIeNIaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKIIOUeHU I, YMO3AKIIOUECHHU I IO aHAJIOTHH;

e pa3dupaTh J10Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEPXKAECHUU (MpsSMblE U OT IPOTHUBHOIO),
HpOBOI[I/ITI) CaMOCTOSTCIBHO HECIOXHBIC O0Ka3aTeJbCTBA MATCMATHUYCCKUX (1)aKTOB,
BBICTpAauBaTh apryMEHTAlUI0, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BEIOUpATh CIIOCO0 pelieHus y9eOHOM 3a/1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HanboJiee OIXO SN ¢ Y4ETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble uccijeaoBarejibCkue AecTBUS.

e HCIIOJIb30BaTh BOMPOCH! KaK HCCIIEI0BATENbCKUIM HHCTPYMEHT MMO3HAHUs, POPMYIHPOBATh
BOIIPOCHI, (PUKCHUPYIOIINE MPOTHBOPEUNE, MPOOJIEMY, CaMOCTOSTEIHHO yCTaHABIMBAThH
HCKOMO€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTGSY, aprMeHTI/IPOBaTI) CBOIO ITO3UIINIO, MHCHUC,



e IPOBOJUTHh 110 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECJIOXKHBIH 3KCIIEPUMEHT,
HeOOoJIbII0Ee MCCIIEJ0BAHNE 110 YCTAHOBIEHUIO 0COOEHHOCTEH MaTeMaTHUECKOro 0ObEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXY COOOH;

e CAMOCTOSITENFHO (hOpMyIIMpoBaTh 00OOIIEHUS M BBIBOJBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, HMCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH IIOJIYUYECHHBIX pPE3yJIbTAaTOB,
BBIBOZOB 1 0000IIEHNI;

e IIPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEAIIOIO0KECHUS O
€ro pa3BUTHH B HOBBIX YCJIOBUSX.

Pa6ora ¢ nndopmanmeii:

e BBIABJIATh HEOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALMH, JAHHBIX, HEOOXOJUMBIX JUIS
peleHus 3a/1auu;

e BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATb W HMHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

e BBIOMpaTh (hopMy TpeacTaBieHUss MHOOPMAIMHM M WIUTIOCTPUPOBATH pEUIaeMbIC 3a1a4yu
CXeMaMH, AHarpaMMaMu, HHOH rpadukoil 1 MX KOMOMHAIUAMHU;

e OLIEHUBATh HAAE&KHOCTh HMH(OPMAIMM 1O KPUTEPHSIM, IMPEJIOKEHHBIM YYHUTEIEM WM
c(OpPMyYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

e BOCIIPMHUMATh U (OPMYJIUPOBaTh CYKIECHHUS B COOTBETCTBUU C YCJIOBHUAMHU M LEIISIMHU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOJAY PEIICHHUs 33aJadd, KOMMEHTHPOBAThH
ITOJIyYEHHBIN pe3ysbTaT;

e B XO7€ OOCYXXICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOil TEMbI, MPOOJIEMBI,
pelmaemMoi 3a/1aun, BBICKa3bIBaTh WCH, HAIICJICHHBIE HA TIOUCK PEIICHUs, COTIOCTABIISTh
CBOU CYXJIEHHS C CYXKIEHUSIMH JPYTrUX YYaCTHUKOB JIMasiora, 0OHapy>KUBaTh pa3Iuyuue u
CXOJICTBO TO3MLUH, B KOPPEeKTHOW Qopme GOpMyIHpPOBaTh pa3HOIIACUS, CBOM
BO3PAXKECHHUS;

e IIPEACTABIATh PE3Yy/IbTaThl PEUICHUs 3a7ayd, SKCIHEPUMEHTa, HMCCIEeJ0BAaHUs, IMPOEKTa,
CaMOCTOSITENTFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C Y4ETOM 3aqad TNpE3eHTAlUd |
0COOEHHOCTEN ayAUTOpUH;

e TIOHUMATh M WCIOJIH30BATH MPEHMYIIECTBA KOMAHIHONW M MHIUBUAYAJIBLHON PabOTHI TpU
pemeHnn yaeOHbIX MaTeMaTHYECKHX 3a71ay;

e IPUHUMAThH L€JIb COBMECTHOM J€ATENbHOCTH, IIAHWPOBAaTh OPTraHU3AIMI0 COBMECTHOI
paloThI, pacipenensiTh BUJbI pabOT, JOrOBApUBATLCSA, 0OCYKIATh MPOLECC U Pe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

e Y4acTBOBaTh B IPYMNNOBBIX (Gopmax paboThl (00CyXaeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI M KOOPAWHUPOBATH CBOU JIEHCTBHS C
JIPYTUMH YJICHaAMH KOMaHJIbl, OICHUBATh KAYe€CTBO CBOETO BKJIaJa B OOIIHI MPOJYKT 1O
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranu3anus:



* CAMOCTOSITENIbHO COCTaBJISATh IUIaH, AJITOPUTM PELIEHUs 3aa4u (WU €ro 4acTh), BBIOMPATh
Croco0 peuieHus ¢ y4€TOM HMEIOIIMXCS PeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH C y4ETOM HOBOM MH(pOpMALIUY.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

e BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS MpoIecca W pe3yibTaTra perieHHs
MaTeMaTHUECKOM 3a1a4u;

e IIPEABHUJIETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IPH PEHICHWH 3a]aud, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH IOCTABICHHOM LIENM U YCIOBUSM,
OOBSICHATh NPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LeJIU, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHumy oOyuenus B 7 kJjacce OOyyaroUIMiics MOJYYUT CIEAYIOLIME IpEeIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYHCICHUSA

BbinonHATe, coyeras yCTHble M INHUCbMEHHbIE NPUEMBI, apupMeTHdYecKue IeHcTBUSA C
palMOHaIbHBIMU YHCIAMHU.

HaxoauTb 3Ha4eHUs YMCIOBBIX BBIPAKEHUN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI U IPUEMBI
BBIUHCIICHUS 3HAUE€HUHN IPOOHBIX BBIPAXKEHUH, COAEpKAILNX OObIKHOBEHHBIE U JIECATUYHbIE IPOOH.

[lepexoauth OT OAHON (GOPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBHIBAThH NECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CATHYHYIO, B YacCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA.

OxpyryTh unca.

BBINONHATE NPUKUAKY M OLIEHKY pe3yJIbTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHUH YHMCIOBBIX
BBIPAKEHUI. BBINTOIHATE AEWCTBUSI CO CTENIEHAMHU C HATYPAJIbHBIMU [TOKA3aTEISIMU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YU CEIL.

Pemarh mnpakTUKO-OPHUEHTUPOBAHHbIE 3a/1ay, CBA3aHHBIE C OTHOIICHHEM BEJIMYUH,
MIPOIMOPLIMOHAIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YIbTAThl PEILICHUS 3a/1a4 C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBate anreOpanyeckyro TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSAX NEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHUs 1IE€J0r0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM MOJO0HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOXEHHE OJJHOUIEHA HA MHOTOWIEH U MHOTOWJIEHA HA MHOTOUJIEH, IPUMEHSTh
(dbopMyIibl KBaZjpaTa CyMMBI M KBaJpaTa pa3HOCTH.



Ocy1ecTBIATh pa3i0kKeHNe MHOTOWIEHOB HA MHOXKUTEJIHN € IOMOIIbIO BBIHECEHHS 38 CKOOKH
00I11er0 MHOXKUTEIS, TPYIIITUPOBKY CIaraeMbIX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO YMHOKEHHMSL.

ITpuMeHATH IpeoOpa30BaHUsl MHOTOYJIEHOB JUISl PELLIEHUs PA3JIMYHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMHU IOKA3aTENSIMU JJIsl MPEoOpa3OBaHUA
BBIPaKCHUM.

YpaBHeHusI U HEPaBEeHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHsSA NpaBUia Iepexona OT
UCXOJHOTO ypaBHEHUS K PABHOCWIIBHOMY €My. [IpoBepATh, ABISETCS 1M YUCIIO KOPHEM YPAaBHEHUS.

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

[TonGupats mpuMepsl Nap 4ucel, SBIAIOMUXCA PELIEHHEM JUHEHHOrO0 ypaBHEHHUS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMHU, M10JIb3YACh IPa(pUKOM, IPUBOIUTH IPUMEPDI PELICHUS] YPABHEHHUSL.

Pemarp cucreMbl IBYX JIMHEWHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMU, B TOM YHCIIE
rpauIeCKy.

CocraBiATh M pellaTh JIMHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEMHBIX YPaBHEHHH IIO
YCIOBUIO 3aJauyd, WHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aJadd IIOJyYEHHBIH
pe3yJIbTar.

DOYyHKIUH

N300paxaTh Ha KOOPIMHATHOMN MPSMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIMHATAM,
JIy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YUCIOBBIE IPOMEKYTKH Ha AIreOpandeckoM s3bIKE.

OTmeuaTs B KOOPJAUHATHOM IJIOCKOCTU TOYKH 110 33JaHHBIM KOOPJAMHATaM, CTPOUTh rpapuku
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuchIBaTh ¢ NOMOIBIO (PYHKIIUN N3BECTHBIE 3aBUCUMOCTH MEX/Ty BETMUMHAMU: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYEeCTBO, CTOUMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoThHI.

HaxoauTs 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduueckuii crnocod NpeAcTaBICHUs M aHalu3a HMHGOpMAlMM, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydennss B 8 kiacce oOydarOmIMiics TMOJTYYUT CICAYIOIIUE TMPEIMETHBIE
pe3yabTaThI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HayaJbHBIE IPENCTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHMsI, OKpYIJIEHUS M BBIYMCICHUH, H300pakaTh JEHCTBUTENIbHBIE YHUCIIAa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.

[TpuMeHsATH MOHATHE apUYMETHUECKOTO KBaIPaTHOTO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIONIb3YSl TpU HEOOXOTUMOCTH KaJbKYJIATOpP, BBINOJIHATH MNpeoOpa3oBaHUsl BBIPaKEHUH,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonw3oBarhk 3amuick OONBIIMX W MajbIX YHCENI C IMOMOIIBIO JACCATHYHBIX Jpo0Oel u
crenenel yucia 10.

Auredpanyeckue BbIpasKeHUs



[IpuMeHATh MOHATHE CTENEHM C LEeNbIM [OKa3aTeleM, BBIIOJIHATh IpPeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BbINONHATE TOXJECTBEHHbIE NPeoOpa30BaHUs pallMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWJICHAMH M aJIreOpandecKuMu IpOoOsMU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTH TPe0Opa30BaHUsl BHIPAKEHHN JJIS1 pEIICHHs Pa3IMYHbIX 33/1a4 U3 MAaTEMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEabHON IPAKTUKHU.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHeiHbIE, KBapaTHbIE YPAaBHEHUS W PAallMOHAIBHBIE YPAaBHEHHUS, CBONAILUECH K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IICPEMEHHBIMH.

IIpoBoguTh IPOCTEHIINE UCCIENOBAHUS YPABHEHMM M CUCTEM YpPAaBHEHUH, B TOM YHUCIE C
pUMEHEHHEM TpaduyecKux MpencTaBieHui (yCTaHABIUBATh, UIMEET JIM ypaBHEHHUE MIIM CUCTEMA
YpaBHEHU pEILIeHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT cioBecHOU (HOPMYITUPOBKH 33JauH K €€ anreOpandeckoi MOJIENN C TOMOIIBIO
COCTaBJICHHUS] YpPaBHEHUS WJIM CHCTEMbl YypaBHEHHWI, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y OJIy4ECHHBIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLIEHKH, pellaTh JMHEHHbIE
HEpaBEHCTBA C OHOI EPEMEHHO U UX CUCTEMBI, 1aBaTh IpapUUECKyI0 MIUTFOCTPALIUIO MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[ToHnMaTh ¥ UCNONB30BATh (PYHKIMOHATIBHBIC IOHATHUS U SI3BIK (TEPMUHBI, CHMBOJINYECKHE
0003HAYCHHS), ONPENENATh 3HaYeHNEe (DYHKIMU 0 3HAUYEHHUIO apryMEHTa, ONPENesITh CBOHCTBA
byHKIMY 110 e€ rpaduKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUA:

y = kix, y =x2,y = x3,y = |x|, y = VX, OIHCHIBATb CBOWCTBA YHCIOBON (YHKIHH MO €&
rpaduky.

K koHmy oOydenus B 9 kuacce oOydarouviics MOMYYUT CIEAYIOLIUE IpeIMETHbIE
pE3yJIBTaThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAIIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeinonHATe apudmernueckue AEHCTBUS C pallMOHAIBHBIMHM UYHCIaMM, COYETash YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BEIUMCIICHUSI C UPPALMOHATIBHBIMU YHCIIAMHU.

HaxoauThs 3HaueHus CTENEHEH C LENbIMHU N0Ka3aTeIsIMU U KOPHEW, BBIUMCIIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrJTh AEMCTBUTEIBHBIE YNCIIA, BBITOIHATh NPUKUAKY PE3Yy/IbTaTa BEIYUCICHUN, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarsb nuHeliHbIe U KBaipaTHbIE YPAaBHEHUS, ypaBHEHUS, CBOJISAIIUECS K HUM, IPOCTEeHIINE
IpOoOHO-pallOHANIbHbBIE YPABHEHHUS.

Pemarp cuctembl IBYX JUHEHHBIX ypaBHEHHI C ABYMs MEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM.



Pemiate TekcTOBBIE 33JaUu adredpanuecKuM CocoOOM € MOMOILBIO COCTABICHHS yPAaBHEHUS
WIH CUCTEMBI JBYX YPAaBHEHHH € IByMsI IE€PEMEHHBIMHU.

IIpoBoauTH NpoOCTENIINE UCCIIEAOBAHUS YPAaBHEHUH U CUCTEM YpPaBHEHMH, B TOM YUCIE C
pUMEHEHHEM rpaduyecKux MpencTaBieHui (YCTaHAaBIMBATh, UMEET JIM YPABHEHUE WM CHCTEMa
ypaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBAJpAaTHBIC HEPABEHCTBA, H300pakaTb pelICHHE
HEPaBEHCTB Ha YMCIIOBOU MPSIMOIi, 3aITMCHIBATh PEIICHUE C TIOMOIIHIO0 CHUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJPATHOE
HEpaBEHCTBO, M300pakaTh pEIEHHE CUCTEMbl HEPaBEHCTB HAa YMCJIOBOM HpPSMOM, 3alMCHIBATh
peleHue ¢ IOMOLIbI CUMBOJIOB.

Mcnonb30BaTh HEPAaBEHCTBA IPU PELICHUH Pa3IMYHbIX 33ad.

DOYyHKIUH

Pacrnio3naBath (yHKIMHU M3y4EHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONIOKEHUE HA
KOOPJIMHATHO# 1uiockocTu rpadukoB GyHkuuit Buaa: y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, ¥ = VX, ¥ = |X|, B 3aBucHMOCTH OT 3HaueHHH KO>((HUIMEHTOB, ONMHUCHIBATH CBOHCTBA
GbyHKIHi.

Crpouth M H300pakaTh CXEMATUYECKU TpapUKU KBaJpaTUYHbIX (YHKLUUH, OMHUCHIBATH
CBOMCTBA KBa/IpaTUYHbIX (DPYHKIMHA 1O UX IpaduKam.

Pacrnio3HaBaTh KBagpaTHUHYIO0 (QYHKLUIO 110 (GopMyIie, IPUBOAUTH IPUMEPhl KBaIPaTUYHBIX
(GyHKIMN U3 peaTbHOM KU3HH, (PU3UKH, TEOMETPHUH.

YucioBbIe MOCJIe10BATEIbHOCTH U MPOrPecCHu

Pacrnio3naBath apu(METHUECKYI0O M T€OMETPUYECKYIO MPOTPECCHU IMPH Pa3HBIX CHOco0ax
3a7aHusl.

BBINONMHATE BBIUMCIEHHUS C HUCHOJb30BaHHMEM (QOpMya N-ro ujeHa apudMeTudyecko u
reOMETPHUECKON MPOrpeccrii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemrate 3a1aun, cBA3aHHbIE C YUCIOBBIMU MOCJIE0BATEILHOCTAMH, B TOM YHCIIE 3a7a4i U3
peanbHOM KU3HHU (C UCTIOIB30BAaHUEM KAJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
H KoJunuecTBO 4acosB
Ne anvenoparue DyekTpoHHBIE (LM (pPOBBIE)
pa3nesoB U TeM KounTposabHbie
n/n Bcero IIpakTHyeckue padoThI o0pa3oBaTejibHbIE pecypchl
NpOrpaMMbl padoThI
1 Yucia ¥ BEIYHCICHUS. 25 1 bubmoreka LIOK
PannonaneHele uncna https://m.eds00.ru/7f415b90
9 Anrebpandeckue 97 1 Bubmuoreka [JOK
BBIPAKEHUS https://m.eds00.ru/7f415b90
VYpaBHenus u Bubmuorexa [JOK
3 20 1
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunatsr u bubnuorexa LJOK
4 24 1
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [loBTOpEHUE U 6 1 bubnuorexa LJOK
0000meHne https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



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

HaunMeHoBaHue KonunyecTBo yacos
Ne JJIeKTpoHHBbIE (U (poBLIE)
pa3nesoB U TeM KounTposabHbie
n/n Bcero IIpakTHyeckue padoThI o0pa3oBaTesibHbIE pecypchl
NporpaMmMsbI padoThI
1 Yucna v BEIYUCICHUS. 15 bubmmoreka [IOK
KBagpartueie kopHU https://m.edsoo.ru/7f417af8
Hucna v BEIYUCICHUS.
2 CremneHs ¢ LeabIM 7 bubmorexa HOK
8 https://m.edsoo.ru/7f417af8
MOKa3aTeIeM
Anrebpandeckue
3 - 5 Bubmuorexa [JOK
P — https://m.edsoo.ru/7f417af8
KBanpatnsiil Tpéxunen
Anrebpanyeckue
4 BBIPAKEHHUS. 15 bubnuorexa LJOK
Anrebpandeckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHEHUA U
5 HEpaBEHCTBA. 15 bubnuoreka LHOK
KBagpatueie https://m.edsoo.ru/7f417af8
YpaBHEHHUS
YpaBHEHUA U
6 HEpaBEHCTBA 13 bubmorexa HOK
p ) . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHHIA
VYpaBHeHus u
7 HEpaBEHCTBA 12 bubmorexa HOK
P i https://m.edsoo.ru/7f417af8
Hepagenctpa



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

3 ®ynkunu. OCHOBHBIE 5 Bubmuoreka LHOK
MOHATHUA https://m.edsoo.ru/7f417af8
9 ®ynkumu. Yucnossle 9 bubnuorexa [IOK
GbyHKIIIH https://m.edsoo.ru/7f417af8
10 IToBTOpCHME H 6 bubmmorexa [IOK
000011eHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB

Ne HaunmMeHoBaHue pa3ieiioB u JJIeKTpoHHBbIE (U (poBLIE)
KonTposabHbie IMpakTHyeckne
N/ | TeM MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTsI padoTbI
1 Yucna 1 BEIYUCICHUS. 9 bubmmoreka [IOK
HelicTBuTENBHBIE UMCIIA https://m.edso0.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA.
2 YpaBHEHUS C OJHON 14 1 bubmorexa [IOK
P oo htps://m.eds00.ru/7f419d08
[IEpEMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuorexa LIOK
Cucrembl ypaBHEHUN https://m.edso00.ru/7f419d08
4 VYpaBHEHNS U HEPAaBEHCTBA. 16 1 Bbubmuorexa [JOK
HepaseHnctBa https://m.edso00.ru/7f419d08
bubmuoreka LIOK
o 1 1
> YHIIHH 6 https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 bubmuoreka LIOK
IIOCIIEI0BATEIILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpenue, 0606mICHNE, bubmuoreka LIOK
7 N 18 1
cucTeMaTH3aIys 3HaHUN https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO HACOB 102 5 0
1O ITPOI'PAMME



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

INIOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KounyecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabHbIie IIpakTH4eckue
n/n Bcero U3y4eHust o0pa3oBaTebHbIE
padoThbI padoThbI
pecypchl
1 ITonsTHE paliMOHATBHOTO 1
qucia
9 Apudmernueckue NeHCTBUL 1
C pallMOHAJIbHBIMHU YHCIaMHU
3 Apudmernueckue NeHCTBU 1
C pallMOHAJIbHBIMU YHCIaMHU
4 Apudmernyeckue AeHCTBHS 1
C pallMOHAJILHBIMU YHCIIAMH
5 Apudmernyeckue AeHCTBHS 1
C pallMOHAJIBLHBIMU YHCIIAMH
6 Apudmernueckue NeHCTBUS 1
C pallMOHAJIbHBIMHU YHCIaMHU
CpaBHeHue,
7 YIOPSIOUMBAHUE 1
palMOHATIBHBIX YHCET
CpaBHeHue,
8 yIOpPSIIOYMBaHUE 1
paIMOHATBHBIX YHCET
CpaBHenue,
9 yIOPSIIOYBaHUE 1
palMOHATIBHBIX YUCET




10

CreneHs ¢ HaTypaJIbHBIM
HoKa3areneM

buomuoreka LIOK
https://m.edsoo.ru/7f4211de

11

CreneHs ¢ HaTypaJIbHBIM
HoKa3areneM

bu6nmoreka IJOK
https://m.edso0.ru/7f421382

12

CreneHs ¢ HaTypaJlbHBIM
HoKazaTeaeM

bu6nmoreka IJOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTypaJbHbIM
IIOKa3aTeneM

bubmuoreka LIOK
https://m.edsoo.ru/7f4218be

14

CreneHs ¢ HaTypaJIbHbIM
MoKazaTeseM

15

Perrenne ocHOBHBIX 3a1a4
Ha poOH, MPOLIEHTHI U3
peanbHOU NPaKTUKU

16

PelreHne oCHOBHLIX 3a1a4
Ha JIpo0H, MPOLICHTHI U3
peaIbHOM MPaKTUKU

17

Perienue oCHOBHEIX 337124
Ha JIpo0H, MPOLICHTHI U3
peanbHON NPaKTUKU

18

Perrenne oCHOBHBIX 3a71a4
Ha JIpoOu, MPOIICHTHI U3
peanbHOU NMPaKTUKU

19

HpI/BHaKI/I JACIINMOCTH,
Pa3I0KECHUA Ha MHOXUTEIIN
HaTypaJIbHBIX YUCCII

20

[Ipu3Haku nenuMocTy,
Pa3NIoKEeHUs] HA MHOXKHUTENN
HaTypaJIbHBIX YHACEN



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

PeanbHbIC 3aBUCHUMOCTH.

21 [psimast u oOpaTHas
MIPOTTOPITUOHATHHOCTH
PeanbHble 3aBHCHMOCTH.
22 [psamas u oOpaTHast
MIPOTTOPITUOHATHHOCTH
PeanbHble 3aBUCUMOCTH.
23 [Ipsimast u oOpatHas
MPOTIOPITMOHATIEHOCTH
PeanbHble 3aBUCUMOCTH.
24 [Ipsimast u oOpatHas
MIPOTTOPITUOHATHHOCTH
o5 KonTponbHas pabora mo
TeMe "Panronansuere yucia"
bubmoteka [IOK
26 BykBeHHbIE BBIpaXKEHHUS 1
https://m.edsoo.ru/7f41feec
27 dopmysl
28 dopmysl
29 ITepemennsle. JlonmycTumbie
3HAYEHWSI IEPEMEHHBIX
[IpeoOpazoBanue OyKBEHHBIX
30 BBIPA)KEHUM, paCKpbITHE bubanorexa LIOK
CKOOOK ¥ TpUBEICHNE https://m.edsoo.ru/7f41fafa
MMOTOOHBIX ClIaracMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BBIPA)KEHUM, paCKpbITHE bubanorexa LIOK

CKOOOK M TIpHBECHNE
MOJJOOHBIX CIIaraeMbIX

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[IpeoOpazoBanue OyKBEHHBIX

BBIpAYKEHUM, pacKpbITHE

32
CKOOOK M TIpHBEICHNE
MOTIOOHBIX CJIaracMbIX
[IpeoOpazoBanue OyKBEHHBIX
33 BBIpAYKEHUM, pacKpbITHE
CKOOOK U TIpUBEJICHHE
MOJ00OHBIX CllaraeMbIX
34 CBoiicTBa CTETEHH ¢ bubmuorexa LIOK
HaTypaJabHBIM ITIOKa3aTelIeEM https://m.edso0.ru/7f421382
35 CBoiicTBa CcTETeHH ¢ bubmoteka [IOK
HaTypaJabHBIM ITOKa3aTelIeEM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTEICHU C bubmoreka [JOK
HATypaJabHBIM II0KA3aTeIEM https://m.edsoo.ru/7f4218be
bubmoteka [IOK
37 M
HOTORICHE! https://m.edsoo.ru/7f42276e
butmoteka [IOK
38 MHorouse
HOTOMICHET https://m.edsoo.ru/7f422930
39 CroxxeHue, BEIYUTaHHUE, Bbu6nunoreka IJOK
YMHOXXEHHE MHOTOYIEHOB https://m.edsoo.ru/7f422af2
40 Cnoxenune, BEIYUTAHHUE, butmmoreka [IOK
YMHO)KEHUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 Cnoxenune, BEIYHUTAHHUE, bu6nmoreka IJOK
YMHO>KEHHE MHOI'OUYJICHOB https://m.edsoo.ru/7f422fca
42 CroxeHue, BEIYUTaHHUE, bu6nmoreka IJOK
YMHOKE€HHE MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIBl COKpPAIIEHHOTO Bu6imoreka [IOK

YMHOXCHHUA

https://m.edsoo.ru/7f42432a



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
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

44 ®opMyIsl COKpPAIIEHHOTO Bubmmoreka [IOK

YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyIIBl COKPAIIEHHOTO bu6nmoreka IJOK

YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIBl COKPAIIEHHOTO bubmmorexa [IOK

YMHOXEHUS https://m.edso00.ru/7f424fd2
47 ®opMyIBl COKpPAIIEHHOTO Bu6mmoreka [TOK

YMHOKEHHS https://m.edsoo.ru/7f4251d0
48 Paznosxkenrne MHOTOYJICHOB bubmuoreka LIOK

Ha MHOXXUTENU https://m.edsoo.ru/7f423312
49 Paznoxxenrne MHOTOWICHOB bubmoteka [IOK

Ha MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenrne MHOTO4ICHOB butmoteka [IOK

HAa MHOKWUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOUJICHOB

Ha MHOXXUTCIIN

KonTponbHas pabora no
52 TeMe "Anrebpandeckue

BbIpaXKeHHUS"

YpaBHeHue, mpaBuia
53 peoOpa3oBaHusl ypaBHEHHUS,

PaBHOCHIBLHOCTh YPaBHEHUHN

JIuneiiHOE ypaBHEHUE C
54 OJTHOM MEPEMEHHOM,

pellieHue JIMHEHHBIX

ypaBHEHUI
55 JIuHeliHOe ypaBHEHUE C Bubnmnoreka [JOK

OJTHOM MEepPEMEHHOM,

https://m.edsoo.ru/7f420482



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
https://m.edsoo.ru/7f420482

pElIeHNE JIMHENHBIX
YpaBHEHUI

JInHeliHOE ypaBHEHUE C
OJIHOM MepeMEHHOMH,

56 N
pelieHne TNHEHHBIX
YpaBHEHUI
57 Pemienue 3aga4 ¢ moMoOIIbIO bubmoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemmenne 3agad ¢ moMOIIBIO bubmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f420806
59 Pemienue 3amad ¢ moMoIIb0 bubmuoreka LIOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3amad ¢ moMoIisro bubmuoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
JIuneiiHOE ypaBHEHUE C
61 JBYMsI [IEPEMEHHEIMH U €0 buGmorexa HOK
p: Pk P https://m.edsoo.ru/7f427¢c32
T u
JIuneiiHOE ypaBHEHHE C
62 BYMSI IIEPEMEHHBLIMHU M €T0 bubmorexa HOK
A ycp p https://m.edsoo.ru/7f427e8a
rpaguk
CucreMa IByX JIMHEHHBIX
63 aBHeHI/I);I zx ByMsI bubmorexa HOK
M ABY https://m.edsoo.ru/7f42836¢
NIEPEMEHHBIMU
Cucrema IByX JTUHEHHBIX
64 YPaBHEHUI C IBYMsI

NIEPEMEHHBIMU



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

Cucrema JIByX TMHEHHBIX

65 YpaBHEHUH C JBYMS
HepeMEHHBIMHI
Cucrema 1ByX JTHHEHHBIX
66 ypaBHEHUH C IBYMSI
HepeMeHHBIMHU
67 Pemenue cucrem ypaBHeHHIH buomiorexa LIOK
yp https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHHIH buomiorexa LIOK
yp https://m.edso0.ru/7f42865a
69 Pemrenue cucrem ypaBHeHHH bubmorexa [JOK
P https://m.eds00.ru/7f4287d6
70 Pemenwne cuctem ypaBHEHUI
71 Pemenwne cuctem ypaBHEHUi
KonTponbnas pabora no
72 teme "JluHeiiHbIe bubmmorexa LOK
. https://m.edso0.ru/7f421044
ypaBHECHUS
73 Koopaunara Touku Ha But6imoreka [TOK
pAMON https://m.edsoo.ru/7f41de76
bubmuorexa LIOK
74 4y
HCTIOBHIE HPOMENyTIH https://m.edsoo.ru/7f41dff2
75 UrcnoBble MPOMEXYTKH
Paccrosiaue mexay nByms
76 TOYKaMH KOOPAMHATHOM
psiMOi
Paccrosiaue mexay nByms
77 TOYKaMH KOOPAMHATHOU

NpAMON



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

78 [IpsimoyroneHas cucreMa Bubmmoreka [IOK
KOOPAWHAT HA TIIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyroneHas cucreMa bubmmoreka [IOK
KOOPAWHAT Ha TIIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, bubmmorexa [IOK
3aJjaHHbIX opMyaamMu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaduxos, Bu6mmoreka [TOK
3aJlaHHBIX (hopmynaMu https://m.edsoo.ru/7f41ed80
82 [Tpumepst rpadukoBs,
3aJlaHHBIX (popmymaMu
83 UreHne rpa kOB peabHbIX Bbub6mmoreka [IOK
3aBHUCHMOCTEN https://m.edsoo.ru/7f41ea24
84 UreHne rpaduKoB peabHbIX
3aBUCUMOCTEN
bubmoteka [IOK
II
85 OHATHE yHKLIH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHKITIN
bubmuorexa LIOK
87 5 5
CoficTaa QyHicunii https://m.edsoo.ru/7f41f078
bu6nmoreka IJOK
88 5 5
CoficTaa QyHicunii https://m.edsoo.ru/7f41f1fe
N bubnmnoreka [HOK
89 Juneiinas dymxim https://m.edsoo.ru/7f427282
N bubnmnoreka [IOK
90 JI
HHeiiHaz pyniuua https://m.edsoo.ru/7f427412
o1 IMoctpoenue rpaduka Bu6imoreka [IOK

JTUHEHHON QYHKINH

https://m.edsoo.ru/7f426d1e



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
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

92

[Moctpoenue rpaduka
TUHEHHON PYHKINN

93

I'padux pynxnun y =[x|

94

I'padux pynxnun y =[x|

95

Konrponbnas padota o
teme "KoopauHaTel 1
rpaduku. Oynkoun" /
Bceepoccuiickas
mpoBepoyHast paboTa

bubmuoreka LIOK
https://m.edsoo.ru/7f41f50a

96

Hrorosast KOHTpoJIbHAS
pabota / Beepoccuiickas
mpoBepoyHast pabora

bubmuoreka LIOK
https://m.edso00.ru/7f429c6¢

97

IToBTOpEHKE OCHOBHBIX
MOHSITUH U METOJOB Kypca 7
Kjacca, 0000IIeHre 3HAHUI

98

IToBTOpEHHE OCHOBHBIX
MOHATUI U METOAO0B Kypca 7
Kjacca, 0000IIeHre 3HAHUI

bubmoteka [IOK
https://m.edso0.ru/7f429f32

99

IToBTOpEHKE OCHOBHBIX
MOHSITUH U METOJOB Kypca 7
Kjacca, 0000Iene 3HaHuH

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

100

IToBTOpEHKE OCHOBHBIX
MOHATUI U METOAO0B Kypca 7
Kjacca, 0000IeHre 3HAaHU

101

[ToBTOpEHME OCHOBHBIX
MOHATUI U METOAO0B Kypca 7
Kjacca, 0000Iene 3HaHUH

butmmoreka [IOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

HOBTOpeHI/Ie OCHOBHBIX

. bubnunoreka [JOK
102 TOHATHI M METON0B Kypcav7 1 https://m.edso0.ru/7f42a900
Kjacca, 0000IIeHre 3HAHUH
OBIIEE KOJIMYECTBO HACOB 102

1O ITPOI'PAMME



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

8 KVIACC

KoJaun4yecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne Hara
Tema ypoka KounTposabHbie IpakTHyeckue o0pa3oBaTesIbHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypcbl
1 KBanpatuelii KOpeHb U3 1 bubmmoreka [IOK
yucia https://m.eds00.ru/7f42d452
5 [TonsTHE 06 1 bubmuorexa LIOK
UPPALMOHAIBHOM YUCIIE https://m.edsoo.ru/7f42eaaa
JecsTuaabie
3 TIPHOTIKEHUS 1
WppAIMOHATBHBIX YHCET
JlecaTnaHbIe
4 MIPUOITKEHUS 1
WppaAIMOHATBHBIX YHCET
5 JelicTBUTETHHBIC YHCTA 1
6 CpaBHeHme 1
JIEHCTBUTEIHHBIX YUCEI
7 CpaBHeHMe 1
JIEHCTBUTEIHHBIX YUCEI
8 Apudmernyeckuit 1
KBaJpaTHbII KOPEHb
9 VYpaBHeHue Buaa x> = a 1
CaoiicTBa
10 apuMeTHIECKHX 1 bubmmorexa [IOK
P . https://m.edso0.ru/7f42d862
KBaJIPaTHBIX KOpHEH



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

CBolicTBa

11 apupMeTHIeCcKIX buomiorexa LIOK
P ) https://m.eds00.ru/7f42d862
KBaJIPaTHBIX KOpHEH
IIpeobpazoBanme
12 YHCIIOBBIX BBIPAXKEHUMH, Bubmmoreka [IOK
cojiepKalluX KBaJpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHHU
[IpeobpazoBanue
13 YHCJIOBBIX BBIPKCHHUM, bubmuorexa LIOK
COIEpXKAIIMX KBaJpaTHBIE https://m.edsoo.ru/7f42ded4
KOpHHU
[IpeobpazoBanue
14 YHCIIOBBIX BBIPAXKEHUH, bub6mmoreka [IOK
coAepKallnX KBaJpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHU
[IpeobpazoBanue
15 YUCIIOBBIX BBIPAXKEHUH, Bub6imoreka [IOK
COIEpXKaIIMX KBaJpPaTHBIE https://m.edsoo.ru/7f42e262
KOpHU
16 CremneHb ¢ LEIbIM Bubaunoreka [IOK
MOKa3aTeNeM https://m.edsoo.ru/7f4354a4
CrannmapTHas 3aIich
yucina. Pamepsr 00beKTOB
OKpy>Karoero Mupa (ot
Py pa ( bubnmnoreka [IOK
17 3JIEMEHTAPHBIX YaCTHIL JO

KOCMHYECKHX OOBEKTOB),
JUTUTEIBHOCTD IPOLIECCOB
B OKPYKAOIIIEM MUPE

https://m.edso0.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

CBOICTBA CTEIEHH C

buommoteka LIOK

18
LIEJIBIM TOKA3aTeIEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C bubmoteka [JOK
LIEJIBIM ITOKA3aTeIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHHU C bubmoteka [JOK
IIEeJIBIM MOKa3aTeIeM https://m.edso0.ru/7f435648
21 CBolicTBa CTENEHU ¢ bubmuorexa LIOK
LEJIBIM IT0Ka3aTeNIeEM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENEHHU C bubmuorexa LIOK
LEJIbIM NTOKa3aTeNIeM https://m.edsoo.ru/7f435ed6
23 KBanpatssiil Tpéxunen
24 KBanpatnslil Tpéxunen
o5 Paznoxenue kBapaTHOTO Bubnunoreka [IOK
TpEXUsieHa HaA MHOXUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHue kBagpaTHOro Bu6imoreka [IOK
TpEXUsIeHa Ha MHOXUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsnas pabora no
97 temaM "KBaznparHsle Butbimmoreka [TOK
kopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
Ksanpatnslii Tpexuien"
butmmoreka [IOK
28 Anrebpandeckast 1poOb
p AP https://m.eds00.ru/7f430382
JomycTumMble 3HaUeHUS
29 MIEPEMEHHBIX, BXOIAIINX B
anreOpanmiecKue
BEIPaXCHHS
30 JomycTuMble 3HaUeHUs

MEPEMCHHBIX, BXOIAIUX B



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

anredpanveckue

BBIPaXKCHHS
31 OCHOBHOE CBOMCTBO bu6nmoreka IJOK
anreOpanvecKoi Ipoou https://m.edsoo.ru/7f4308e6
bu6nmoreka IJOK
5 .
3 Coxpautenie apobeit https://m.edsoo.ru/7f430a8a
bubmuorexa LIOK
33 C Oeil
OHpatiierte Apooer https://m.edsoo.ru/7f430f44
bubmuorexa LIOK
34 C Oeii
OHpatiierte Apooer https://m.edsoo.ru/7f430f44
Crnosxenne, BEIIUTAaHNE,
35 MHOXKEHHE U JIeJICHUE Bubmiorexa LIOK
Y 8 o https://m.edsoo.ru/7f43128c
anredpanveckux apooeit
CrioxeHue, BEIYNTAHMNE,
36 MHOYKEHHE U JIeJICHUE Bubmiorexa LIOK
Y 8 . https://m.edsoo0.ru/7f4315c0
anredpanveckux Apooei
Clo)xeHre, BBIYUTAHUE,
37 MHOYKEHHE U JIeJICHUE Bubmiorexa LIOK
Y 8 N https://m.edsoo0.ru/7f4318c2
anredpanveckux Ipooeit
CiioxkeHue, BEIYMTAHME,
38 MHOXKEHHE U JIEJICHUE Bubmiorexa LIOK
M . https://m.edsoo.ru/7f431a20
anreOpanveckux Apooei
[IpeobpaszoBanue
39 BBIPa)KEHUM, COJIEPKaIINX Bubmrorexa LOK
P > COACPATR https://m.edso0.ru/7f43259¢
anrebpandeckue Ipoou
[IpeobpaszoBanue
N bubmmotexa [JOK
40 BBIPKCHHM, COIECPIKAIIIX

anreOpanveckue 1poou

https://m.edsoo.ru/7f432736



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

[TpeoGpa3zoBanue

bubmuoteka LIOK

41 i
BPIpAKCHIH, CONCPHAlX htps://m.edso0.ru/7f432736
anredpamdeckue npoodu
Kontponbras pabota mo
42 Teme "AnreOpanueckast bubamorexa LIOK
" P https://m.edso0.ru/7f431d36
JIpo0b
bubmuorexa LIOK
43 K
BAfIpATHOS ypaBHEHHE https://m.edsoo.ru/7f42eela
m Hemnonnoe kBaapaTHoe Bbubnunoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonxoe kBagpaTHOE bubmmoreka [IOK
YpaBHEHHUE https://m.edsoo.ru/7f42eela
46 ®dopmyna KopHeH bub6mmoreka [IOK
KBaJpaTHOI'O YPABHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyna KopHe Butbimmoreka [TOK
KBaJIpaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opmyna KopHei But6immoreka [TOK
KBaJIPaTHOTO YPaBHEHHUs https://m.edsoo.ru/7f42f5a4
bubmuorexa LIOK
49 T B
eopena Brcta https://m.edsoo.ru/7f42fef0
bu6nmoreka IJOK
50 T B
eopeMa Brcta https://m.eds00.ru/7f430076
Pemenue ypaBHeHuil,
51 CBOISLINXCS K bubnmnoreka [IOK
AL https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
Pemenue ypaBHeHmil,
bub6nmoreka IJOK
52 CBOJSIIUXCS K

KBaJApaTHBIM

https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f432736
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

53

[pocreiimme npobHO-
paIMOHANbHBIC YPABHECHHS

buommoteka LIOK
https://m.edsoo.ru/7f4328c6

54

[pocreiimme npobHO-
paIMOHANbHBIC YPABHECHHS

bu6nmoreka IJOK
https://m.edsoo.ru/7f432b6e

55

Pemenne TekcTOBBIX
3a/1a4 C IIOMOLIBIO
KBaJIpaTHbIX YPaBHEHUM

bu6nmoreka IJOK
https://m.edsoo.ru/7f42f75c

56

PemeHne TekCTOBBIX
3a/1a4 ¢ MOMOIIBIO
KBaJpaTHbIX YPaBHEHUM

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

57

KonTtponbsHas pabora mo
teme "KBanpaTHsie
ypaBHeHUs"

bu6nunoreka IJOK
https://m.edso0.ru/7f4301f2

58

JluneiiHoe ypaBHEHHE C
JIBYMSI IIEPEMEHHBIMH, €T0
rpaduK, IpuMepsl
peLIeHNs ypaBHEHUH B
HENbIX YUCciax

59

JluneiiHoe ypaBHEHHE C
JIByMsI IEPEMEHHBIMH, ETO
rpaduK, IpUMeEpEI
pelieHusl ypaBHEHUN B
LENbIX YUCIax

60

JIuneiiHoe ypaBHEHHE C
JIByMsI IEPEMEHHBIMH, ETO
rpaduk, mpuMeps!
pelIeHUs] ypaBHEHUH B
LENbIX YUCcIax



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenne cuctem nByx
JIMHEHHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMU

62

Pewenue cucreM aByx
JIMHENHBIX YPaBHEHUH C
JIBYMsI TIEPEMEHHBIMH

63

Pemenue cucrem n1Byx
JIMHEHHBIX YPaBHEHUH C
JIByMsI TIEpEMEHHBIMU

64

IIpumeps! perieHus
CHUCTEM HEIMHEUHBIX
YPaBHEHUH C IByMs
[IEPEMEHHBIMU

65

IIpumeps! pereHns
CUCTEM HEITMHEHHBIX
YpaBHEHUI ¢ IBYyMs
[IEPEMEHHBIMU

66

I'paduueckas
MHTEPIPETaLs
YpaBHEHUS C ABYMS
MEPEMEHHBIMU U CHCTEM
JMHEWHBIX ypaBHEHUI ¢
JBYMsI TIEPEMEHHBIMH

bubmuorexa LIOK
https://m.edso0.ru/7f43d6d6

67

I'padpuueckas
WHTEpIpeTanus
YpaBHEHUS C IBYMsI
MEPEMEHHBIMU U CHCTEM
JIMHEHHBIX YPaBHEHUH C
JByMsI IEPEMEHHBIMU

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



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

68

Pemenne TekcToBBIX
3a[a4 C IOMOILBIO CUCTEM
YpaBHEHUI

69

Pemnrenne TekcTOBBIX
3aJ1a4 C IIOMOIIBI0 CHCTEM
YpaBHEHUI

70

Penrenue TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM
ypaBHEHUI

71

HucioBble HEPABEHCTBA U
UX CBOMCTBa

72

YucioBble HEPABEHCTBA U
UX CBOMCTBA

73

HepagenctBo ¢ onHoOM
MEPEMEHHOU

74

JIlunelinpie HEpaBEHCTBA C
OJHOM IEPEMEHHOMN U UX
perreHue

bubmoteka [IOK
https://m.edso0.ru/7f42c692

75

JIunelinble HEpaBEHCTBA €
OJIHOU MEPEMEHHON U UX
pereHue

bubmuorexa LIOK
https://m.edsoo.ru/7f42c840

76

JIunelinble HEpaBEHCTBA €
OJIHOM IEPEMEHHOMN U UX
peleHue

77

Cucrembl TMHEHHBIX
HEPABEHCTB C OJHOM
MEpPEMEHHON U UX
peuenue

bu6nmoreka IJOK
https://m.edsoo.ru/7f42cb88



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

78

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOM
MepEeMEHHON U UX
pelieHue

bub6nmoreka IJOK
https://m.edsoo.ru/7f42cd2c

79

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHON U UX
pelieHue

80

N300paxeHune pemeHus
JIMHEHHOT 0 HEPAaBEHCTBA U
UX CUCTEM HA YUCIIOBOMH
IPsAMOi

bubnunoreka IJOK
https://m.edsoo.ru/7f42c9e4

81

N300paxeHue pemieHus
JMHEHHOTO HEPABEHCTBA U
UX CUCTEM HA YUCIIOBOMH
IPSAMOi

bubmoteka [IOK
https://m.edsoo0.ru/7f42c9e4

82

KontponbHas pabota 1o
temaMm "HepaBeHCTBa.
Cucremsl ypaBHEeHUI"

83

[MousiTrie GyHKIUH

bubmoteka [IOK
https://m.edsoo0.ru/7f433c12

84

OO6unacTh ompeeNeHus u
MHO’KECTBO 3HAYCHUH

GbyHKIMH

butmmoreka [IOK
https://m.edsoo.ru/7f433d84

85

CnocoOrbl 3a1aHust
byHKIHi

86

I'padux pyskmm



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CBoiicTBa QyHKINH, UX

87
oToOpakeHHe Ha Tpaduke
88 UreHre U MOCTpOEHUE
rpadukoB HyHKIHIA
IIpumepsr rpaduroB
89 (YHKIIHIA, OTPasKaIOIIIX
peajbHbIE MPOIECCH
DyHKIMHU, ONUCHIBAOIINE
90 MPSIMYIO U 00paTHYIO bub6mmoreka [IOK
MIPONIOPLIMOHANIEHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, HX TpaduKu
91 I'unepboina
bubmuorexa LIOK
92 r 0
HHEpDOnA https://m.edsoo.ru/7f4343e2
bubmoteka [IOK
93 r = x?
paduk pymicuam y = x https://m.edsoo.ru/7f434572
OyHruu Yy =X3, y = X3,y
94 = V¥X, y = [x|; rpaduueckoe But6mmoreka [TOK
pelIeHue ypaBHEHUHN U https://m.edsoo.ru/7f434d38
CHUCTEM ypaBHEHUI
[loBTOpEHNE OCHOBHBIX
HOHATHUH U METOIOB
95 KypcoB 7 1 8 KJIaccoB, Bu6immoreka [IOK

0000111eH1E 3HAHUH /
Bceepoccuiickas
npoBepouHas paboTta

https://m.edsoo.ru/7f4371aa



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

96

HroroBast KOHTpOIBbHAS
pabora / Beepoccuiickas
MIPOBEpOYHAs padboTa

bubmuoteka LIOK
https://m.edsoo.ru/7f434eb4

97

TloBTOpEHNE OCHOBHBIX
MOHATHUN ¥ METOJIOB
KypcoB 7 1 8 KIIaccoB,
00001IIeHIE 3HAHUH

98

IToBTOpEHHE OCHOBHBIX
MHOHATHUH U METOI0B
KypCOB 7 U 8 KJIacCOB,
00001IeHNe 3HAHWH

bubmuorexa LIOK
https://m.edsoo.ru/7f43736¢

99

IToBTOpEHHE OCHOBHBIX
MHOHATHUH U METOI0B
KypcOB 7 U 8 KJIacCOB,
00001IeHNe 3HAHWH

bubnunoreka IJOK
https://m.edso0.ru/7f437510

100

[ToBTOpEHNE OCHOBHBIX
MHOHATHUH U METOI0B
KypcOB 7 U 8 KJIacCOB,
000011IeHIE 3HAHUH

bubmoteka [IOK
https://m.edso0.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX
HOHATHUH U METOIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT

butmoreka [IOK
https://m.edsoo.ru/7f436b88

102

IToBTOpEHME OCHOBHBIX
HOHATHUH U METOIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT

butmoreka [IOK
https://m.edsoo0.ru/7f437858

OBIIEE KOJIMYECTBO
YACOB I1O I[TPOI'PAMME

102



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KontpoJnHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YyYCHHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeIbHbIE

pecypcsbl

PanmonansHBIC KCIa,
WppalMOHAIbHBIC YNCIIA,
KOHEYHBIE 1 OECKOHEYHBIE
JECSITHIHBIC IPOOH

MHOXeCTBO ACHCTBUTEIIBHBIX
YHCell, JCUCTBUTCIIHLHBIC
YypciIa Kak 0eCKOHEYHBIE
JECSITHYHBIC IPOOH

B3anmuO 0gHO3HAaUHOE
COOTBETCTBHUE MEKIY
MHOXECTBOM JI€HCTBUTEIIBLHBIX
YHCcell 1 MHOKECTBOM TOUYEK
KOOPJAMHATHOM IPSIMOU

CpaBHEHHE JIEHCTBUTEIHHBIX
YHcen, apuPpMETHIECKUE
JISUCTBUSA C JEHCTBUTEIHLHBIMU
YUCTIaMH

[IpubmmxénHoe 3HaYeHNE
BEJIMYMHBI, TOYHOCTh
MPUOSTVKEHUS

OxkpyraeHue yncen

OxkpyrieHue yncen




IIpukunka u oneHka
pe3yNIbTaTOB BEIYHCICHAN

IIpukunka u oneHka
pe3yNIbTaTOB BEIYHCICHAN

10

JIuneliHOe ypaBHEHUE.
Pewmenue ypaBHenuis,
CBOJSAIIMXCS K JIMHEHHBIM

bu6mmorex IJOK
https://m.edsoo.ru/7f43bf66

11

JIuneiiHOE ypaBHEHHE.
Pewienue ypaBHeHui,
CBOJSIIUXCS K JIMHEUHBIM

12

KBagpatHoe ypaBHeHUE.
Pewenne ypaBHenuii,
CBOIALINXCS K KBaAPATHBIM

bu6nunoreka IJOK
https://m.edsoo.ru/7f43c542

13

KBanpaTtHoe ypaBHeHuE.
Pewienue ypaBHeHui,
CBOJALINXCA K KBaPATHBIM

bubmoteka [IOK
https://m.edsoo.ru/7f43c542

14

bukBanpaTHble ypaBHEHUS

bubmuorexa LIOK
https://m.edsoo.ru/7f43c3d0

15

bukBanpaTHble ypaBHEHUS

bubmoteka [IOK
https://m.edsoo0.ru/7f43c3d0

16

[Ipumeps! pemeHus
YpaBHEHUH TPETbeH U
YETBEPTOU CTENEHEN
Pa3JIoKEHHEM Ha MHOXKUTEIIN

17

[Ipumeps! pemeHus
YpaBHEHUH TPETbeH U
YETBEPTOU CTENEHEN
Pa3JIoKEHUEM Ha MHOXKUTEIIU



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

Pemenue npobHO-
palroOHAIbHBIX YPaBHEHUI

buomuoreka LIOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue npobHO-
palroOHATbHBIX YPaBHEHUI

bu6nmoreka IJOK
https://m.edso0.ru/7f43c9b6

20

Pemenne TekCTOBBIX 3a1a4
anreOpanvdecKuM METOJIOM

21

Pemenne TekCTOBBIX 3a1a4
anreOpanvdecKuM METOJOM

22

Pelrenne TeKCTOBBIX 3a1a4
anredpanvdeckuM METOJIOM

23

Konrtponbnas pabota o Teme
"YpaBHeHHUsI ¢ OTHOU
nepeMeHHoM"

24

YpaBHEHuUE C 1ByMs
MEPEMEHHBIMU U €ro rpaduk

bubmuorexa LIOK
https://m.edso0.ru/7f43d0b4

25

YpaBHEHuUE C 1ByMs
MEPEMEHHBIMHU H €ro rpaduk

bubmoteka [IOK
https://m.edso0.ru/7f43d0b4

26

Cucrema IByX JJMHEHHBIX
YpaBHEHUH C IBYMS
[IEPEMEHHBIMU U €€ peIlCHUE

27

Cucrema IByX JTUHEHHBIX
ypaBHEHUH C IBYyMSI
MIEPEMEHHBIMH U €€ pPelleHIe

28

Cucrema JIByX TMHEHHBIX
YpaBHEHUH C JByM4
MIEPEMEHHBIMHU U €€ pelleHNe



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

29

Cucrema JIByX TMHEHHBIX
YpaBHEHUH C IBYMs
TIEPEMEHHBIMHA U €€ PENICHHUE

30

Pewenne cuctem nByx
ypaBHEHUI, OTHO U3 KOTOPBIX
JINHEWHOE, a IPYroe —
BTOPOH CTENEHU

buomuoreka LIOK
https://m.edsoo.ru/7f43d23a

31

Pewienue cuctem nByx
YpPaBHEHHUH, OJTHO U3 KOTOPBIX
JIMHEUHOE, a JPYroe —
BTOPOH CTENEHU

bubmuorexa LIOK
https://m.edsoo.ru/7f43d55a

32

Pewienue cuctem nByx
YpPaBHEHHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Apyroe —
BTOPOH CTENEHU

33

Pewienue cuctem nByx
YPaBHEHU, OJTHO U3 KOTOPBIX
JIMHEHHOE, a IPYyroe —
BTOPOH CTENEHU

34

I'paduueckast uHTEpHIpETALHS
CUCTEMBI YPaBHEHUH C IByMsI
MepEMEHHBIMH

35

Pemenne TeKCTOBBIX 3a1a4
aIre0panvecKuM crocooom

36

Periienue TeKCTOBBIX 33124
anredpanvyeckuM Crocooom

37

KonTponbHas pabora mo teme
"Cucrtembl ypaBHEHHI"



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

YucaoBsie HEPAaBCHCTBA U UX

38 .
CBOICTBa
39 HucnoBble HEPABEHCTBA U UX bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEpaBEHCTBA C
40 OJIHOM TIEPEMEHHON U UX bubmorexa HOK
P https://m.edsoo.ru/7f43af08
pernieHue
JIuneiinbple HEpaBEHCTBA C
41 OJTHOM TIEPEMEHHON 1 UX bubmmorexa [JOK
p https://m.edsoo.ru/7f43af08
pernieHue
JIuneliHble HEpaBeHCTBA C
42 OJHOM MEepeMEHHOHN U UX bubmorexa HOK
P https://m.edsoo.ru/7f43af08
penieHue
CucTteMbl JTMHEHHBIX
43 HEPaBEHCTB C OJHON
[IEPEMEHHON U UX peLIECHUE
CucTeMbl TUHEHHBIX
44 HEPaBEHCTB C OJHON
MIEPEeMEHHON U UX pelieHne
CucTteMbl JTMHEHHBIX
45 HEPaBEHCTB C OJTHOH
MIEPEMEHHON U UX pelIeHUue
46 KBanparnsie HepaBeHCTBA U Bu6imoreka [IOK
HX pellieHue https://m.edso00.ru/7f43b098
47 KBanpatHsle HepaBeHCTBA U Bu6imoreka [IOK
HX pEeLICHuE https://m.edsoo.ru/7f43b21e
48 KBanpatHble HepaBeHCTBA U bubanorexa LIOK

WX pelieHne

https://m.edsoo.ru/7f43b5a2



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

KBaIlpaTHI)Ie HCPABCHCTBA U

49
UX pelLIeHue
50 KBanpaTHble HepaBeHCTBa U
UX peLIeHue
I'paduaeckas uHTEpIIpETAITHS
51 HEPaBEHCTB U CHCTEM Bubmmoreka [IOK
HEPABEHCTB C JABYMs https://m.edso0.ru/7f43b098
MEePEMEHHBIMU
I'paduueckast uaTEpIIpETALHS
59 HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI
MEePEMEHHBIMU
53 KonTponbHas pabora mo teme
"Hepasencta"
54 KBanpatnunas ¢pynkuus, eé But6immoreka [TOK
rpad UK 1 CBOWCTBA https://m.edsoo.ru/7f4396¢6
55 Keagpatnunas ¢pyHknus, eé But6imoreka [TOK
rpad UK 1 CBOWCTBA https://m.eds00.ru/7f439842
56 Keagpatnunas ¢pyHknus, eé Bub6imoreka [IOK
rpad UK 1 CBOWCTBA https://m.edso00.ru/7f4399b4
[Tapabomna, KoopAMHATHI
S7 BE pIHI/IHI)I na aléi[)mﬂ 0oCh bubmmorexa LOK
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPHUH 1apaloIIbl
[Tapaboia, KOOpAUHATHI
bub6nmoreka IJOK
58 BEPILIMHBI 1apadoIIbl, 0Ch

CUMMETPHUH 1apaloIIbl

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

59

[Tapa6omna, koopaAHHATEHI
BEPIITUHEI 1TapadoJIbl, OCh
CUMMETPHUH TapaboITbl

bubmuoteka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KoopAMHATHI
BEPIIUHBI 1apaboJIbl, 0Ch
CUMMETPHH TTapaboITbl

bu6nmoreka IJOK
https://m.edsoo.ru/7f43a31e

61

[Tapaboina, KOOpUHATHI
BEPIIHUHBI TapadoIIbl, OCh
CUMMETPHUH MapadoIIbl

bubmuoreka LIOK
https://m.edso0.ru/7f43a526

62

[Tapaboia, KOOpIUHATHI
BEPIIMHBI 1apadoJIbl, 0Ch
CUMMETPHUH 1apaboIIbI

63

I'paduku pynkiwmii: y = KX, y
=kx + b, y=k/x, y=x3, y=vX,
y=I|

64

I'paduxn pynkomii: y =kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=IX|

65

I'paduku dysxmmit: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=IX

66

I'paduxn pynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=I

67

I'paduku bynknmit: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=I



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxn pynkunmii: y =kx, y

68 =kx +b, y=k/x, y=x3, y=vX,
y=IX|

69 KonTponbHas pabora o teme bubnunoreka [JOK
"Oyukuun" https://m.edsoo.ru/7f43ab84

70 [ToHsiTHe YKCIIOBOM bubmuoteka LIOK
MOCJIEI0BATEILHOCTH https://m.edso0.ru/7f43e6¢6
3anaHue Nociea0BaTeIbHOCTH

71 eKyppeHTHOH (popmynoii u bubmmorexa LOK
PeKypp . pMY https://m.edsoo.ru/7f43ebda
(dhopMyItoii N-ro yieHa

79 Apudmernyeckas u Bu6mmoreka [TOK
reoMeTpuyeckasl Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernyeckas u Bu6mmoreka [TOK
FEOMETPUYECKAs IPOTrPECCUU https://m.edsoo.ru/7f43f3b4
@opMyIIbl N-ro WieHa

74 apudmerndyeckon u Bubimmoreka [TOK
FEOMETPUYECKOH IIPOrpeCcCui, https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N WIEHOB
@opMyIIbl N-ro WieHa

75 apudmerndyeckoi u But6imoreka [TOK
reoMETPUUYECKON MpOrpeccuid, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N WIEHOB
@opMyIibl N-Io WwieHa

76 apupMeTHIeCKoi n bubanorexa [IOK
reoMETPUUYECKON MpOrpeccuid, https://m.edsoo.ru/7f43f0c6
CYMMBI IEPBBIX N WIEHOB

77 ®opmyIsl N-TO YIeHa Bu6imoreka [IOK

apuMeTHIeCKoi n

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
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
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FeOMETPUYECKOH IIPOIPECCUH,
CYMMBI IIEPBBIX N WICHOB

78

®opmysl N-To YneHa
apupMeTHICCKON 1
FeOMETPUYECKOH IIPOrPECCUi,
CYMMBI IIEPBBIX N WICHOB

bubmuoreka LIOK
https://m.edsoo.ru/7f43f8a0

79

N3o00paxeHue 4ieHOB
apudmernaeckon u
FEOMETPUYECKOM IIPOrpeccuit
TOYKaMH Ha KOOPAMHATHOM
IJIOCKOCTH

80

N3obpaxenne 4ieHOB
apudmeTnyecKoii u
FEOMETPUUYECKOHN Iporpeccuit
TOYKaMHU Ha KOOPAUHATHOM
IJIOCKOCTH

81

JIuHelHbIi u
AKCITOHEHIIUANBHBIN POCT

82

CnoxHbIe IMPOLCHTBI

bubmoteka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHEIe IMPOLCHTHI

bub6nmoreka IJOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas pabora mo teme
"YycioBele
MHOCJIEAOBATEIHLHOCTH "

butmmoreka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenwue, o0o0IICHNE U
cucTeMaTH3aIysI 3HaHUH.
3anuck, cpaBHEHHE, JCHCTBUS



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

C IEHCTBUTEIBHBIMU YHCJIaMH,

YunCJI0Bad mmpsamas

86

[ToBTOpenue, o6odIICHNE 1
CUCTEMAaTHU3aLINsl 3HAHUIL.
[TpoteHThI, OTHOLICHHUS,
TPOTIOPIINHN

87

[TorTOpeHue, 0000IICHHE U
CHUCTEMaTHU3aLINsI 3HAHUI.
Oxpyrienue, mpuOIMKeHUE,
OIICHKA

88

[TorTOpeHue, 0000IICHHE U
CHUCTEMaTHU3aLINsI 3HAHUI.
Pemenue TekcToBBIX 3aau
apuMeTnIecKkuM crocooom

bubmuorexa LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenwue, obo0IICHNE U
CHCTEMAaTH3allHis 3HAaHUM.
PelreHne TEKCTOBBIX 3a1a4
apuMeTnIecKkuM crocooom

bubmuorexa LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, obo0IIEeHNE U
CHCTEMaTU3aIUs 3HAHUI.
PelreHne TeKCTOBBIX 3a1a4
apu(METHIECKUM CIIOCOOOM

bubmuorexa LIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenwue, o0o0IICHNE U
CHCTEMATU3alUs 3HAHHUIA.
[IpeobpazoBanne
anreOpanvecKnuX BhIPOKCHHUH,
ZIOHYCTI/IMBIe 3HAYCHUA

butmmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[MoBTOpenwue, 00o0IICHUE U
cHUCTeMaTHu3alus 3HaHUH.

bu6nmoreka IJOK
https://m.edso0.ru/7f444364



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

[IpeobpazoBanue
anreOpanyecKux BBIPAKCHHI,
JOIYCTUMbIC 3HAYCHHUS

93

[ToBTOpEeHMe, 0600MICHNE U
crcTeMaTh3alysl 3SHAHHUH.
[IpeobpazoBanme
anreOpanvdecKuX BhIPaKCHUH,
JOMTyCTHUMBIEC 3HAYCHUS

bubmuoteka LIOK
https://m.edso0.ru/7f4446f2

94

[TorTOpeHue, 0000IICHHE U
CHUCTEMAaTHU3aLINsI 3HAHUI.
[IpeobpazoBanue
anreOpanvecKux BhIPaKCHUH,
JOTTyCTHUMBIC 3HAYCHUS

bubnunoreka IJOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpenwue, obo0IIEeHNE U
cucTeMaTH3aIys 3HaHUH.
@YyHKIUU: IOCTPOCHHUE,
CBOMCTBA N3yYEHHBIX
GyHKIMIA

bubmoteka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 0600MICHNE U
cucTeMaTH3aIys 3HaHUH.
@DyHKINU: TOCTPOEHHUE,
CBOMCTBA U3YYECHHBIX
GhyHKIMI

bubmuorexa LIOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0600MICHNE U
cucTeMaTh3aIysl 3HAHUH.
@YHKIUU: IOCTPOCHHUE,
CBOHCTBA N3yYEHHBIX
dhyHKIHIA

butmmoreka [IOK
https://m.edsoo.ru/7f44516a



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

98

[ToBTOpenue, 06o0IICHNE 1
CHUCTEMAaTH3alus 3HAaHUI.
@YHKIUU: TIOCTPOCHHUE,
CBOICTBA N3yYECHHBIX
(hyHKIIHI

bu6nmoreka IJOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpeHme, 0600MICHNE 1
cucTeMaTH3aIys 3HaHUH.
I'paduueckoe pemeHne
YpPaBHEHUH U UX CUCTEM

bubmuoreka LIOK
https://m.edso0.ru/7f445516

100

[ToBTOpenwue, obo0IIeHNE U
cucTeMaTH3aIys 3HaHUH.
I'paduueckoe pemeHne
YpPaBHEHUH U UX CUCTEM

101

HToroBasi KOHTPOJIbHAS
pabora

102

O00011IEHNE U
cucTeMaTH3aIus 3HaHUM

OBIIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOH ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble IpeAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3zoBaTeIbHON MPOrpaMMbI OCHOBHOTO 00IIEro 00pa3oBaHUA
pe3yjabTaTa
1 Umcna v BEIYMCICHUS
11 BeimonHATh, coueTas ycTHbIE M MHCBMEHHBIE TPUEMBI, apu(pMeTHIECKUe
' JEHCTBUS C PallMOHATILHBIMH YHCIIAMHU
HaxonuTh 3Ha4YeHUS] YMCIOBBIX BBIPRKEHHH, MPUMEHITH pa3HOOOpa3HbIe
1.2 CcrocoObl M TPUEMBI BBIUMCICHUS 3HAYCHWH JIPOOHBIX BBIPAXKECHHIA,
coJiepKanx OOBIKHOBEHHBIE U JIECATHIHBIC ApOOH
[lepexonuTh OT OAHOM (HOPMBI 3aMHCH YUCEI K APYyror (Ipeodpa3oBHIBATH
13 JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSTUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOh)
14 CpaBHUBATH U YHOPSIOYUBATH PAlHOHATBHBIE YHCTIA
15 OKpyrJyATh ynucia
BEIMONHATS MPUKHAKY W OIEHKY pe3yibTaTa BBIYMCICHUH, OIICHKY
1.6 3HAQUCHWH YUCIIOBBIX BBIPAKCHUH. BBIMOIHATH NEWCTBUS CO CTENEHSIMH C
HaTypaJbHBIMH MTOKa3aTEISIMU
17 [lpumeHATh TpPH3HAKK  JEIMMOCTH, pa3lIOKEHHE Ha  MHOXKHTEIH
' HATYPAbHBIX YHCEI
Pemrate mpakTUKO-OPHEHTHPOBAHHBIE 337[auM, CBS3aHHBIE C OTHOIICHUEM
18 BEJINYHH, MPOTIOPIIMOHAITBEHOCTBIO BEJINYHH, MPOIIEHTAMH,
' MHTEPIPETHPOBATh PE3YJIbTAThl PEHICHUS 3a/1a4 C YYETOM OrpaHWYCHHH,
CBSI3aHHBIX CO CBOHCTBaMH paccMaTpUBAEMbIX OOBEKTOB
2 Anrebpandeckue BbIPaKESHUS
91 Hcrionp30BaTh anredpandecKyto TEPMHHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
' e€ B mpoliecce OCBOSHHS y4eOHOTO MaTepraa
99 HaxonuTh 3HaueHHsi OYKBEHHBIX BBIPQKEHHH INPH 3aJaHHBIX 3HAYCHHSX
' HePEMEHHBIX
53 BeImonHAT,  mpeoOpa3oBaHUsl  [ENOTO  BBIPAKEHUS B MHOTOWICH
' MPUBEACHUEM ITOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
94 BrImonHATE yMHOXKEHHE OJHOWICHA Ha MHOTOWIEH M MHOTOWIEHA Ha
' MHOTOYJIEH, IPUMEHSTh (POPMYJIIBI KBaJIpaTa CyMMBI M KBajjpaTa pasHOCTH
OcCyIecTBIATh Pa3lioKeHHEe MHOTOYICHOB HA MHOXXUTEIH C IOMOLIBIO
25 BBIHECEHHS 32 CKOOKH OOIEro MHOXKUTEIsS, TPYIIHPOBKU CJaracMsiXx,
MpUMEHEHUS! POPMYJT COKPAIIEHHOTO YMHOKEHUS




26 [IpumensTy npeoOpa3oBaHUsT MHOTOWICHOB MJISI PELICHUS Pa3IWYHBIX
' 3a7a4 U3 MaTEeMaTHKHU, CMEXKHBIX IIPEJIMETOB, U3 PEaNbHOM MPAKTHKH
57 Hcnonb3oBaTh cBoiicTBa CTeleHel ¢ HATypalbHBIMH IOKa3aTENsMH IS
' npeoOpa3OBaHUs BBIPAKECHUM
3 YpaBHEHUS U HEPABEHCTBA
Pewiate nuHeliHble ypaBHEHUS ¢ OJAHOU MEPEMEHHOM, IPUMEHSA MpaBUia
3.1 mepexojia OT MCXOAHOTO ypaBHEHHS K PaBHOCHIBHOMY eMmy. [IpoBepsrTs,
SIBIISIETCS JIW YMCIIO KOPHEM ypaBHEHUS
32 [MpumeHsTh rpaduyeckue METOIbI PU PELICHUU JTMHCHHBIX YPaBHCHUH U
' UX CHCTEM
33 [lonOupare mpuMepsl mMap YuCeN, SBISIONIMXCS pEIICHHEM JIHHEHHOTO
' YpaBHEHHS C IBYMS IEPEMEHHBIMHU
CtpouTh B KOOPAWHATHOW IJIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHUS C
3.4 JIBYMSI TIEPEMEHHBIMH; TONB3YSACh TpadUKOM, TPHBOAUTH IPHUMEPHI
peleHus ypaBHEHUS
35 Pemrate cuctembl ABYX JMHEHHBIX YpaBHEHHH C ABYMS NIEpEMEHHBIMH, B
' TOM YHUCIIE TPaPUIECKH
CocTaBisiTh M pElIaTh JHMHEHMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHH IO YCIOBUIO 33Ja4H, WHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4H NOJTY4YCHHBIH pe3yIbTaT
4 Koopnunats! u rpadpuku. @yHkmmn
N3o0paxare Ha KOOPAWHATHON TIPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBAIIbI, 3alUCHIBAThH
YHCIIOBBIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKe
4.2 OtMmeuaTh B KOOPJHMHATHOW IFIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATAM
4.3 Crpouts rpadukn muHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUH Y = [X|
OnwuceiBaTh € TMOMOIIbIO (YHKIWH W3BECTHBIC 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCTb, BpEMs, pPAacCTOSHHUE, IIeHY, KOJIHWYECTBO,
CTOUMOCTb, TIPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOThI
4.5 HaxoauTs 3HaueHHe QyHKIUH 1O 3HAYCHUIO e€ apryMeHTa
[TonnMaTh rpadguyeckuii cnocod npeacTaBlIeHUs U aHaTi3a HHPOPMAIINH,
4.6 W3BJICKaTh U HMHTEPHPETHPOBATh WHPOPMAIIUIO H3 TPAPUKOB PEaTbHBIX
MPOLIECCOB U 3aBUCHMOCTEN
8 KUIIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yIbTATHI OCBOEHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJibHOIi MPOrpaMMbl OCHOBHOT'O 0011IeTr0 00pa30BaHMsI
pe3yJbTaTa
1 Yucrna v BBIYUCICHUS




11

Hcnonb30BaTh HaYANbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YhCeNl JUIS CpaBHEHHS, OKPYIJIGHWS W BBIYHACICHHWHA, W300paxkaTh
JIEUCTBUTEIbHBIE YMCJIa TOUKAMHU Ha KOOPAMHATHOMN NIPSIMOM

1.2

[IpumenaTy moHsATHE apu(METHIECKOTO KBAIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIC KOPHHW, WUCIOJNB3Ysd TMPH HEOOXOAUMOCTUA KaIbKYJISATOD,
BEITIONHATh TPE0OPa3OBaHUSl BBIPAXKEHHHA, CONEPXKAIINX KBaJIpaTHBIC
KOPHH, UCTIOJB3YS CBOMCTBA KOPHEM

1.3

Hcronb30BaTh 3aMiCH OONBIINX M MAJIBIX YACEI C TIOMOIIBIO AECATUYHBIX
Ipobeii u crereHeit uucna 10

AIIFG6paI/I‘lCCKI/Ie BBIPpaXCHHUA

2.1

[IpuMeHATs TOHSATHE CTENeHW C IeNbIM II0Ka3aTesleM, BBIOIHITh
peoOpa30BaHusl BRIPAKCHHIA, COACPIKALITUX CTCIICHH C LIEIbIM ITOKa3aTeIeM

2.2

BEIMONHATE TOXIECTBEHHBIE MTPe0Opa3oBaHus PAlMOHATILHBIX BBIPAKEHUH
Ha OCHOBE IPaBWJ ACHCTBUI HaJ MHOTOWICHAMH M alreOpandecKuMH
IpoOsIMH

2.3

PackmagpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH

24

[IpumensTs npeoOpa3oBaHus BHIPAKECHUHN IS pEILICHUS Pa3IMYHBIX 3a7ady
13 MaTeMaTHKH, CMEXHBIX TPEMETOB, U3 peaIbHOM NMPaKTHKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemarts nuHelHbIE, KBaZpaTHbIE YPaBHEHUS M PallMOHAIBHBIE YPABHEHHUS,
CBOJAIINECS K HUM, CUCTEMBI ABYX YPaBHEHUH C IBYyMsI IEPEMEHHBIMU

3.2

[IpoBoauThk mpocTeiIve UCCaeI0BaHNs YPABHEHUN U CUCTEM YPAaBHEHUI, B
TOM YHCJIe C IPUMEHEHUEM IpadUUecKUX NpecTaBlieH (YCTaHABINBATD,
HUMeeT JIM YpaBHEHHE WM CUCTEMa YPaBHEHHH PEILIeHHs, €CIM UMEET, TO
CKOJIBKO, U TIpoUee)

3.3

[lepexoauTh OT CIOBECHOW (OPMYIIMPOBKHU 3aJlauu K €€ anreOpanduecKoi
MOJIEJIM C IOMOIIBIO COCTABJIEHUSI YPAaBHEHMSI WIH CHCTEMBl YPaBHEHHUHU,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aYl ITOJYYCHHBIN
pe3ynbTaT

3.4

IIpuMeHsATh CBOMCTBAa YHWCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OILICHKH,
peliath JMHEHHBIE HEPAaBEHCTBA C OJHOM TMEPEMEHHOM M HUX CHCTEMBI,
JaBaTh TpaQUUECKyr0 HIDTFOCTPAIIMI0 MHOXKECTBA PEIICHU HEpPaBEHCTBA,
CHCTEMbl HEPABEHCTB

DyHKIUU

41

[lonumarp 1 MCTONB30BaTh (PYHKIIMOHAIBHBIE TIOHITHS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHAE O003HAUEHHs), ONPENENIATh 3HaYeHWE QYHKIUH TI0
3HAYEHUIO apryMEHTa, ONPeAesTh CBOWCTBA (DYHKIMH 10 e€ rpaduky

4.2

Crpouts rpaduku 3eMeHTapHbIX GYHKLUI BUAA:

y =k/x,y=KIX, y =x2,y = X*, y = |X|, onMchIBaTh CBOHCTBA YHCIOBOI (DYHKIIHH
o e€ rpaduKy




9 KJIACC



Kon
NpoBePsIEMOro
pe3yJbTaTa

IIpoBepsieMble peAMeTHbIE Pe3y/JIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbI OCHOBHOI0 0011ero 00pa30BaHus

1

Yucna ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTI) " YIIOPAA0YUBATh pallMOHAJIBHBIC U UPPALIMOHAJIBHBIC YHUCJIa

1.2

BreinmoiaHsaTh apI/I(bMCTI/I‘lCCKI/Ie ﬂCﬁCTBHﬂ C panrvoOHaJIbHBIMHU 4YHCJIaMH,
codyeTrasa YCTHBIE U IMHMCbMCHHBIC HpI/IéMLI, BBIIIOJIHATH BBIYUCICHHUA C
HUppalnruoHaJIbHBIMU YU CIIaMHU

1.3

Haxonuth 3HavyeHUs cTeNeHEW C IeJbIMM IIOKa3aTelsMU W KOpHEH,
BBIYHCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUM

14

Oprl" JIATH ILGP'ICTBPITGJILHI)IG 4ucCijia, BBIMNOJHATH IPUKUIAKY PE3YyJbTaTa
BBI‘IPICJIGHI/Iﬁ, OLCHKY YHCJIOBBIX BBIpa)I(eHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate nuHelHblEe U KBaJpaTHbIE YPABHEHHUs, YPAaBHEHUS, CBOJSLIUECS K
HHUM, TIpocTeiinine ApoOHO-paloOHaIbHbIE ypaBHEHUS

2.2

Pemats cucteMbl ABYyX JIMHEMHBIX YPaBHEHUM C ABYMs MEPEMEHHBIMU U
CHUCTEMBI [IBYX YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SBISETCS
JIMHENHBIM

2.3

Pemiath TekcTOBBIE 3amauM anreOpamyecKHM CIOcOOOM € TOMOIIBIO
COCTaBJIICHUS YPAaBHEHUS WIM CUCTEMbl [JIBYX YpaBHEHUH C JByMs
MIEPEMEHHBIMA

2.4

IIpoBoaNTE MpoCTENIINE HCCIEN0BAaHUS YPABHEHUI U CHCTEM YpaBHEHUH, B
TOM YHCIIE C TPUMEHEHHEeM Trpaduyeckux MpejacTaBleHu (Hampumep,
YCTaHABIUBaTh, IMEET JM YPaBHEHHE MIIM CHUCTEMa YpaBHEHUH pELICHMS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeiHbIE HEpaBEeHCTBA, KBAJpaTHbIC HEPAaBEHCTBA, M300paKkaTh
pelIeHMe HEpPaBEHCTB Ha YMCIOBOM MPsAMOM, 3alUChIBaTh pEUIEHUE C
IIOMOILBIO CUMBOJIOB

2.6

Pemate cucTeMBl  JTMHEMHBIX HCPABCHCTB, CHUCTEMBI HEPABCHCTB,
BKJIFOYAKOIHUE KBAAPAaTHOC HCPABEHCTBO, I/I306pa)KaTL peHIeHuC CUCTCMbI
HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alliuChIBaTh PEHICHUE C ITOMOLIBIO
CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IPY PELICHUM Pa3IMYHBIX 337a4

DyHKIUU

3.1

Pacno3HaBath (yHKIMM M3y4eHHBIX BHJOB. [loKa3blBaTh CXEeMaTUYECKU
pacroyioxeHne Ha KOOPJMHATHON TUIOCKOCTH TpadUKOB (QYHKIHMA BHJA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBuCHMMOCTH OT 3HAuYCHHI
K03 PUITUEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIINH

3.2

[Toka3piBaTh CXEMATUYECKH PACIIONIOKEHUE HA KOOPIUHATHOW IIIOCKOCTH
rpa¢ukoB GyHKUMH BUa Y = VX, Y = [X| ¥ onHMCHIBaTH CBOMCTBA (PYHKIUIH

3.3

Crpouts 1 n300pakaTh CXeMaTH4ecku rpaduku KBaApaTHIHBIX (YHKINH,
OTMCHIBATh CBOMCTBA KBaIPaTUUHBIX (PYHKIHH 110 UX rpaduKam

3.4

Pacnio3HaBaTh KBaApaTU4IHyIO QYHKLIHUIO 110 GOPMYJIe, IPUBOIUTH IPUMEPHI
KBaJpaTHYHBIX QYHKLUUH U3 peanbHON )KU3HH, (PU3HUKH, TEOMETPUH

ApI/I(I)MeTI/I‘-IeCKaﬂ 1 TCOMCTPUYCCKAs MPOTrpeCCrun




Pacnio3HaBaTh apupMETHYECKYI0 U TEOMETPHUYECKYIO IPOTPECCHUH TpU

41 pa3HBIX crIoco0ax 3agaHus
4 BbBINOMHATE BBIYMCICHUS C UCHOJB30BaHMEM (QOpMyNIT N-ro  4jcHa
' apuMeTHIeCKON ¥ TEOMETPUIECKON MPOTPECCHii, CYMMBI IIEPBBIX N YICHOB
43 N300paxkarh dIeHBI TMOCIEIOBATECIBHOCTH TOYKAMHU Ha KOOPAWHATHOU
' IJIOCKOCTH

Pemats 3amaun, cBsI3aHHBIE C YHUCIOBBIMH ITOCIIEAOBATEIEHOCTSIMHA, B TOM
44 YyHuCle 3a7Ja4d U3 PealbHOM >KU3HU (C HCHOJB30BAHMEM KaJbKYJSTOPA,

IUPPOBBIX TEXHOIOTHHA)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COIEPKAHUSA
1 Uwncna v BEIYUACIICHUS
Jpobu 0OBIKHOBEHHBIE W JECSITUYHBIE, TIEPEXO] OT OJHOUW (pOopMEI 3amucu
1.1 npobeit k apyroi. IloHsATHE palMOHAILHOTO YHCIA, 3alKCh, CPaBHEHHE,
YIOPAA0YMBAaHUE PALIMOHAIBHBIX YHCET
19 ApudmeTrrueckre ASHCTBHS C pallHOHATIBHBIMH YKcIaMu. Pemenne 3amay
' U3 peaIbHOW NMPaKTHKHU Ha YacTH, Ha Ipoou
13 CreneHp ¢ HaTypaJbHBIM IIOKa3zaTelleM: ONpeZAesIeHue, Npeodpa3oBaHue
' BBIPKEHHI Ha OCHOBE OTIPEJIENICHHS, 3aTUCh OOJBIINX YHCEI
ITpoueHTHl, 3a1MCh MPOLIEHTOB B BUAE APOOH U JpOOH B BHIE MPOLEHTOB.
14 Tpu OCHOBHBIE 3aJaud Ha NPOLEHTHI, PEUIEHHE 3aJady W3 peaIbHOU
NPaKTUKU
15 [lpumeHeHHEe TNPHU3HAKOB JAEIMMOCTH, pAa3lOKEHHE Ha MHOKHUTEIH
' HaTypaJIbHBIX YUCE
16 PeanbHple  3aBMCHMOCTH, B TOM 4YHClIe TpsMas W oOparHas
' MPOTIOPIMOHATILHOCTH
2 Anrebpandeckre BbIPaKCHUS
91 [lepemenHble, 4YWCIOBOE 3HAYCHHE BBIPAKEHHA C  IIEPEMEHHOH.
. ZIOHYCTI/IMBIC 3Ha4YCHUA NEPEMCHHBIX
99 [IpencrasieHre 3aBUCHUMOCTH MEXIY BEIMYMHAMU B BHUAC (HOPMYJIBL
' Beoraucnenus no ¢popmynam
93 [IpeobpazoBanrie OYKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO paBHbIC
' BBIPAXKEHUSI
2.4 CBoiicTBa CTENEHN C HATYPaJIbHBIM MIOKa3aTeNIeM
2 5 OJIHOT-I.HeHI)I ¥ MHOro4wiIeHbl. CTEneHs MHOTOYIEHA. CJ'IO)KGHI/IG, BBIYUTAHHUC,
' YMHOKEHHE MHOTOYJICHOB
DopMynBl  COKPAIIEHHOIO YMHOXCHHUS: KBaJgpaT CyMMBI M KBajapar
2.6 pasHoctu. dDopmyrna pa3sHOCTH KBaApaToB. Pa3nojkeHHe MHOIOYJICHOB Ha

MHOXUTCIIN




YpaBHeHUd

YpaBHeHHe, KOpEHb YpaBHEHHS, IMpaBHiia TpeoOpa3oBaHUsl YpaBHEHUS,

31 PaBHOCHIILHOCTD ypaBHEHUH
39 JIuneliHOoe ypaBHEHHME C OJHOW IEPEMEHHOM, YUCJIO KOpPHEH JIMHEHHOTO
' ypaBHEHUS, pEILICHUE JINHEWHBIX YpaBHEHUH
33 CocraBieHnue ypaBHEHHUH 10 YCIOBHUIO 3a1a4i. Perienne TeKCTOBBIX 3a/1a4 ¢
' TIOMOIIIBIO YPaBHEHHI
3.4 JluneiiHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €r0 rpaduk
CucrteMa JABYyX JHMHEHHBIX YpaBHEHHMH C IBYMs NepeMEHHBIMHU. PerieHue
3.5 CHUCTEeM YpaBHEHHH CIMOcoOOM TOJNCTaHOBKH. lIpuMmepsr perieHus
TEKCTOBBIX 3a]1a4 C IOMOILBIO CHCTEM YpaBHEHUH
4 Koopaunate! u rpadukn. OyHKIHH
4.1 Koopamnara Touku Ha TIpsIMOit
4 YucnoBele  mpoMexyTkd. PaccrosiHme  Mexay — ABYMsS — TOYKaMH
' KOODPIMHATHOM TPSIMOii
43 [IpsimoyronmeHas cuctema koopauHar, ocu OX u Oy. AGcmuicca n opauHarTa
' TOYKH Ha KOOPAMHATHOM IIOCKOCTU
44 [Mpumepsr rpadukoB, 3anaHHbIX GopMynamu. UTeHHne rpadMKOB pearbHbIX
' 3aBHCHMOCTEMN
4.5 [Moustre pynkuun. ['paduk pynkuuu. CBoiicTBa QyHKIUHA
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['padux pyskmn y = [X|
47 I'paduueckoe penieHWe NTHHEHHBIX YPaBHEHHMH M CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COIEPKAHUSA
1 Uucna v BBIYUCIIEHUSA
11 KBagpatublii xoperbp u3 uncna. [loHaTHe 00 MppalMOHAIBHOM YHCIE.
' Jecarudnbie TPUOIMKEHUST HPPAMOHATBHBIX YHCEI
CpoiictBa apuMeTHYECKHX KBaJpaTHBIX KOPHEH W WX NpPHMEHEHHE K
1.2 npeoOpa3oBaHMIO YHCIIOBBIX BBIpaKECHHUI u BBIYUCIICHUSM.
JlelicTBUTENbHBIE YUCTIA
1.3 CreneHsb ¢ LeNbIM OKa3aTesieM U e€ cBoiicTBa. CTaHIapTHAs 3aliCh YHCa
2 Anrebpandeckre BbIPaKECHUS
21 KBagparHelii  TpéxuseH, pas3loXKEHUE KBAJAPAaTHOTO TpEXuieHa Ha
' MHOKHTEIH
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO allre0pandeckoi Apoou
2.3 CrnoxeHue, BEIUMTaHUE, YMHOXKEHUE, JIEICHUE alre0pandeckux apooei
2.4 PammoHansHBIC BRIpOXKCHIS B UX TIPEOOpa30BaHIE
3 VYpaBHeHHS U HEPABEHCTBA




KBampataoe ypaBHenme, ¢opMyna KOpHEH KBaJIpaTHOTO YPaBHEHUS.

31 Teopema Buerta
3.2 Pemenune ypaBHeHNH, CBOISIINXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [pocreiimme qpoOHO-paOHATEHBIE YPABHEHUS
I'padmueckas uHTEpHIpETALMS YPABHEHHH C ABYMS IEPEMEHHBIMH M CUCTEM
3.4 JMHEHHBIX ypaBHEHUH ¢ ABYMsI TepeMeHHbIMH. [IpuMepsl peleHus cucteM
HEJIMHEWHBIX YPAaBHEHUH C ABYMsI [I€PEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CII0COO00M
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepasenctBo ¢ ogHOI nepeMeHHOI
3.8 PaBHOCHIIBHOCTE HEPABEHCTB
3.9 JluneiiHbIe HepaBeHCTBA C OAHOMN TIEPEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJTHOM ITEPEeMEHHOM
4 OyHKIHUN
a1 [Monstie Qynknuu. OO6IacTb ONpeAe]eHUs W MHOXKECTBO 3HAYCHHH
' ¢ysaxmm. CriocoOs! 3a1aans (yHKITHA
4.2 I'paduk dhyaxmum. YUrenue cBoiicTB GpyHKINH 110 €€ TpaduKy
4.3 [Tpumeps! TpaduKoB GYHKIHN, OTPAXKAIOIINX PEATBHBIE TPOIIECCH
44 OyHKIMH, ONMUCHIBAIONIME NPSMYI0O M OOpaTHYIO MPOIMOPIHOHATILHEIC
' 3aBUCUMOCTH, UX Tpaduku
4.5 OyHkIHn Y =X2 Yy = X?
4.6 Oynknum Y = [1X, Y = |x|
4.7 I'paduueckoe penieHne ypaBHEHHI 1 CUCTEM YpaBHEHHN
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COIEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
11 PanmonanbHble 4ncia, UppalMOHATIbHBIE YHCIIA, KOHEUHBIE W OECKOHEYHBIE
' JIECATHYHBIE IPOOH
MHOXeCTBO EHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIA Kak
12 OeCKOHEUHbIE JIECATHYHBIE JIpoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBHE
' MEXIY MHOXECTBOM JCHCTBUTENBHBIX YHCENl W KOOPAWHATHOW MPSIMOM.
CpaBHeHUE JIeHCTBUTEIBHBIX YUCEI
1.3 Apudmernueckre AeHCTBUA C 1eHCTBUTENLHBIME YHCITaAMHU
Uzmepenusi, npuOmmkeHus, OLUEHKH. Pa3Mepbl OOBEKTOB OKPYKArOIETO
14 MHUpa, [UITEIHHOCTh MPOIECCOB B OKpy»Karomiem mupe. [IpubmmkénHoe
' 3HaYeHUWE BEJIMYMHBI, TOYHOCTh NpHOMMKeHus. OKpyIrJeHHe Yucell.
TIpukuaka u olleHKa pe3yJbTaTOB BHIUYUCICHUMN
2 VYpaBHEHHUS M HEPABEHCTBA
2.1 VYpaBHEHUs C OOHON IEpEMEHHON
2.2 JIuneiinoe ypaBHeHue. PemeHre ypaBHEeHU, CBOAAIUXCSA K TMHEHHBIM




2.3

KBanparHoe ypaBHeHue. Perienue ypaBHEHUM, CBOASIIIMXCS K KBAJPaTHBIM

buxBanpatHoe ypaBHeHue. lIpumepbl pelleHUs ypaBHEHUH TpeTbel u

24 YETBEPTOMN CTEIEHEN PAa3JI0KEHUEM Ha MHOKUTEIN
2.5 Pemenune qpoOHO-panioHATBHBIX ypaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH H €0 TpaduK
2.8 Pewienne cucteM ABYX JIMHEUHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 PemeH“He CHCTEM JIBYX YPaBHEHUM, OHO U3 KOTOPBIX JIMHEHHOE, a APYroe —
BTOPOU CTENEeHH
2.10 I'pacdrueckas wHTEpIPETANAS CUCTEMBI YPAaBHEHUHN C IByMSI TIEPEMEHHBIMH
211 Pemienne TeKCTOBBIX 3a/1a4 aNreOpanvIeckuM Crocooom
212 YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 Pemenne nuHeHHBIX HEPABEHCTB C OJJHON MepeMeHHON
214 Pemenne cuctem TMHEHHBIX HEPABEHCTB C OJTHOM MepEeMEHHOM
2.15 KBanparnrie HepaBeHCTBa
516 I'padmdeckast mHTEpIIpETAAS HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
' HIEPEMEHHBIMH
3 OyHKIMH
31 Ksanmparnunas ¢yaknms, e€ rpaduk u cBoiicta. [lapabona, KoopauHATHI
' BEPIINHBI MapaboIIbl, 0Cb CHMMETPHH NapadoIIbl
3.2 I'paduxu pynkmumit y=kx, y=kx+b u ux cBoiicTa
3.3 I'paduku dpyukiwii y=k/X, y = X u ux cBoiicTBa
3.4 I'padmku GhyHKIMIA , 1 UX CBOMCTBA
4 UmrcnoBble MOCIIeI0BATEIhHOCTH
OmnpeneneHne W CHOCOOBI 3aJjaHWsl YHCIOBBIX MOCIEIOBATEIBLHOCTEH.
4.1 3anaHue Mocie0BaTeNbHOCTH PEKYPPEHTHON (hopMyIol U popMyroi N-ro
YJIeHa
4 Apudmerrnueckast mporpeccusi. Gopmynbsl N-ro wieHa apudmMeTHuecKoi
' MPOTPECCUH, CyMMEI TIEPBBIX N WISHOB
43 T'eomerpuueckass mporpeccuda. Popmyiibl N-r0 4YjieHa TE€OMETPUUYECKOU
' NPOTPECCUH, CYMMBI IIEPBBIX N YICHOB
Uzobpakenne wieHOB apu()METHYECKOH M T€OMETPUYECKOH mporpeccuit
44 TOYKAMU Ha KOOPJUHATHOU MIOCKOCTU. JIMHEHHBIA U HAKCIIOHEHMATbHBIN
poct
4.5 CrnoxHbIE TIPOIIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBIM Pe3yabTATAM 0CBOECHHS
OCHOBHOW 00pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOTO 001Iero
oOpa3zoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHIATHAMU: MHO>KECTBO, IIOJMHOKECTBO, OIIEpALIUU
HaJl MHOKECTBaMH; YMEHHE ONIEpPUPOBATH MOHATHIMU: Tpad), CBA3HBIN rpad,
JIepeBo, LMK, IPUMEHSITh UX NP PELICHUH 3a7jad; YMEHUE HCIOJIb30BaTh
rpapuueckoe TpEACTaBICHHE MHOXECTB IS ONHCAHUS PpealbHBIX
NIPOLIECCOB U SIBJICHUI, IPU PELICHNH 3aa4 U3 APYTHX yUeOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATUSIMU: OIPENCIICHHE, aKCHOMa, TEOpeMa,
JIOKa3aTeNbCTBO;  YMEHWE  PACIO3HaBaTb HCTHHHBIE W JIOKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHI M  KOHTPIPHUMEPHI, CTPOUTH
BBICKAa3bIBaHMsI U OTPHUIIAHUSA BBICKA3bIBAHUN

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE 4YHCIIO, IPOCTOE H
COCTAaBHOE YHCIIO, AETUMOCTh HATYPaIbHBIX YHCEN, IPU3HAKU IETHUMOCTH,
[EJI0e YHCII0, MOAYJb YnCiia, OOBIKHOBEHHAs! APO0b U AecATHYHAs JpoOb,
CTaHJApTHBIN BUJ YHCIA, palMOHAIBHOE YHCIO, HPPALlMOHAIBHOE YHCIIO,
apupMeTHYECKUH KBaJlpaTHBI KOpEHb, YMEHHUE BBIOJHSITH NEHCTBUS C
YlcllaMHi, CpPaBHUBATh M YHOPSAOYMBATH YHUCIA, MPEACTABIATh YHCIA Ha
KOOPAMHATHOW NPAMOH, OKPYIJIATH YHCIA; YMEHHE NelaTh NPUKHIKY U
OLIEHKY pe3yJIbTaTa BEIYMCICHUI

YMeHHe OnepupoBaTh IOHATHSMHU: CTENEHb C LENbIM II0Ka3aTeleM,
apuMeTHYeCKHH KBaJpaTHBIH KOpPEHb, MHOTOWIEH, alredpanyeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEreHH OoJblie
€IMHUIIBI; YMEHHE BBIMOJHATE pacu€rhl Mo QGopmyliaMm, npeodpa3oBaHUs
LEJBIX, IPOOHO-PAMOHABHBIX BBIPAKEHUH M BBIPAKEHUI C KOPHSIMH,
Pa3IoXKEeHHEe MHOTOWIEHA HA MHOXKUTENH, B TOM YHCIIE C UCIIOIb30BaHUEM
(bopMyIT pa3HOCTH KBaJIPaTOB W KBa/IpaTa CYMMEBI U Pa3HOCTH

YMmeHue onepupoBaTh TMOHSATHUSAMHU: YHUCJIOBOE PABEHCTBO, YpaBHEHHE C
OJHOM NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pelllaTh JIMHEHHBbIE W KBaJpaTHbIC YypaBHEHHs, JPOOHO-
palMOHANIbHBIE YPABHEHHUS C OJHOMN MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
yYpaBHEHUH, TMHEWHbBIC HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHBIC U TPOOHO-
palMOHANIbHBIE HEPABEHCTBA C OJIHOW IMEPEMEHHOW, B TOM 4YHCIE MpU
pELICHNM 3ajad W3 JPYTruX NPEAMETOB M INMPAKTUUYECKHX 3aJad; yMEHUE
HCIIOJIb30BaTh KOOPAWHATHYIO MPAMYIO M KOOPAMHATHYIO IJIOCKOCTH IS
M300pakKeHUs PELICHU ypaBHEHHH, HEPABEHCTB M CHCTEM

YMmeHne onepupoBath TOHATHAMHU: (QYHKIMS, Tpaduk (yHKIWH, HYIH
(GYHKUMH, MTPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHUs,
yObIBaHUs, HauOoJblllee W HAaWMEHbIlee 3HAUCHHS (YHKIMH; YMEHHE




OTICpUPOBATh TOHATHSIMH: TMpsIMasl MPOMOPIMOHATBHOCTh, JIHMHEWHAS
GyHKIWS, KBaapaTudHas (YHKIHS, oOpaTHas NPOMOPIHOHAIBEHOCTS,
napabona, rurmepooia; yMeHue CTpouTh rpadku (yHKIIHIA, HCIIOIb30BaTh
rpaduku IJi ONPEJCIICHUST CBOWCTB TPOIECCOB W 3aBUCHUMOCTEH, s
peleHH S 3a/1a9 U3 IPYTUX YIeOHBIX MPEIMETOB U PEATbHON XKU3HH; YMCHUE
BEIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEKIY BETHYUHAMH

YMeHue onepupoBaTh NOHATUSME: TIOCIIEIOBATEILHOCTh, apU(METHISCKAS
U TeOMETpUYECKas MPOrpecCHH; YMEHHE HCIOJIb30BaTh CBOMCTBA
MOCIIEA0BATENIEHOCTEH, (DOPMYIIBI CYMMBI M OOIIET0 WieHa MPH pPelIeHUN
3aja4, B TOM YHCJIE 3a/a4 W3 APYTruX Y4YeOHBIX MPEAMETOB U PEaTbHOU
JKU3HU

YMeHue pemaTh 3aJaud pa3HbIX TUIOB (B TOM YHCIIE Ha MIPOLEHTHI, T0JHU H
4yacTu, IBW)KEHHUE, PabOTy, LIEHYy TOBapOB M CTOMMOCTh IOKYIOK M YCIIYT,
HaJoOrM, 3aJaud M3 OO0NacTH YIpaBlEHUS JHUYHBIMU M CEMEHHBIMU
¢uHaHCAMM); yMEHUE COCTABISTH BBIPAKCHUS, YPaBHEHUS, HEPAaBEHCTBA U
CHCTEMBl IO YCIOBHIO 3a7ayH, HCCIENOBATh IOIYYEHHOE DELICHUE U
OILIGHUBATH MPABAONIOA00HOCTH MOyYEHHBIX PE3yIbTaTOB

YMeHne onepupoBath MOHITUSAME: (QUTYpa, TOUKa, OTPE3OK, IpsAMasi, JIyd,
JOMaHas, YroJl, MHOTOYTOJBHHK, TPEYrOJbHUK, PaBHOOCAPEHHBIH H
PaBHOCTOPOHHHH TPEYTOJILHUKH, MPSIMOYTOJIBHBIN TPEYTOJIBHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TpPeyroJbHHKa, YeThIPEXYTOIBHUK,
napajuieiorpaMM, — pomO,  TPSAMOYTOJNBHHK,  KBaapar,  Tparews;
OKpPY>KHOCTb, KpYT, KacaTejJbHas; 3HAKOMCTBO C TPOCTPAaHCTBEHHBIMH
¢durypamu; yMeHne pemars 3a1aqu, B TOM YHCIIC U3 TOBCETHEBHON JKU3HH,
Ha HAaXOXXICHHE T€OMETPUYCCKHX BEIMYMH C TPHMEHEHHEM H3y4eHHBIX
CBOWCTB uryp u QakToB

10

YMeHne omepupoBaTh MNOHSTHAMHU: pPaBEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJIBHHUKOB; MApAJIENbHOCTE U NEPIEHANKYISIPHOCTD MPSMBIX, YIOJ
MEXIY NPSIMBIMH, NIEPIICHANKYJIISIP, HAKIOHHAS, IPOEKIHMs, Togooue Gpuryp,
MOJJOOHBIE TPEYTrOJbHUKH, CUMMETPHsI OTHOCHUTENFHO TOYKH W TPIMOIi;
YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETpPHIO M mojxo0ue ¢uryp,
MapajuIeIbHOCTh U MEPIEHINKYISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue ornepupoBaTh MOHATHAMM: JUIMHA, PAcCTOSHHUE, Yroil (BeduuuHa
yria, CHHyC M KOCHHYC yTjia TpPeyrojbHUKa), IJIO[a/lb; YMEHHE OI[EHUBATh
pasMephl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHSATh
(opMyIIbI IEpIMETPA U TUIOIIAAH MHOTOYTOJIbHUKOB, JJTMHBI OKPYXHOCTH 1
IUIOIAAN Kpyra, oObeMa MNpPSIMOYTOJILHOIO MNapajuleienunena; yMeHHe
IIPUMEHATD PU3HAKU PABEHCTBA TPEYIOJIBbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroiibHHUKa, Teopemy [ludaropa, TPUTOHOMETPUUECKHUE COOTHOIICHHUS
JUTSL BBIYMCIIEHUS JUIMH, pACCTOSTHUM, TUIoImanei

12

YMmenne  u3o0paxkaTh Iockue GUrypsl W MX ~ KOMOMHaLuw,
NPOCTPAHCTBEHHBIE (UTYpBl OT PYKH, C TIOMOMIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIH CHMBOJIBHOMY
OTMCaHUIO




13

YMeHue onepupoBaTh MOHSATUSMU: MPSMOYTOJIbHAS CUCTEMa KOOpJIUHAT;
KOOPIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEJICHNE BEKTOpa Ha
YHUCIIO, CKAIApHOE IPOW3BEJEHHE BEKTOPOB, YMEHHE HCIOIh30BATh
BEKTOPHI U KOOPJIMHATHI JUIsl IPEJCTABICHUS TaHHBIX U PEIICHUS 3a/ay, B
TOM YHCIIE U3 APYTUX yIeOHBIX MPEIMETOB U PEANbHOM KU3HU

14

YMeHue ornepupoBaTh HOHATHSIMH: CTOJIOUKOBBIE 1 KPYTOBBIE AHAarpaMMBI,
Ta0JIUIIBI, CpeiHee apu(pMeTHIecKoe, MeIMaHa, HauOoJIbIIee M HAMMEHBIIICS
3HAYCHMs, pa3Max  YUCJIOBOr0  HaOopa;  yMCHHME  WM3BJICKATH,
WHTEPIPETUPOBATH U MPE0OPa3OBHIBATh HH(POPMAIINIO, ITPEICTABICHHYIO B
Ta0JIMIIaX ¥ Ha IUarpaMmax, OTPaKAIOIIYK) CBONCTBA U XapaKTEPUCTHUKH
pEAbHBIX TPOIECCOB U SIBICHWH; yMEHHE pAaclo3HaBaTh H3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MHPE

15

YMeHue OIepupoBaTh TOHATHAMH: CIYYalHBIA ONBIT (CIyYaiHBIA
OKCTIIEPUMEHT),  JJIEMEHTApHOE  CcOoObITHE  (dJEMEHTAapHBI  UCXOM)
CIIy4aifHOTO OTIBITa, CIydailHOe COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE
HAaXOAWTH  BEPOSTHOCTH  CIly4alHBIX  COOBITHH B  ONBITax C
PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU CO6I>ITI/I$IMI/I; YMCEHUC pCUIaTh 3aJa4u
METOJIOM OpPTaHM30BaHHOTO TIepedopa W C HCIOIB30BAaHMEM IIpaBHIIA
YMHOXXEHHSI, YMEHHE OIICHUBATh BEPOSITHOCTH peabHBIX COOBITHH U
SBIICHUH, TTOHUMATh POJIb MPAKTHUECKH JTOCTOBEPHBIX U MAIOBEPOSTHBIX
cOOBITHII B OKpYXKalolleM MHpPE W B JKH3HH;, 3HAKOMCTBO C MMOHATHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBILIMX YHCENT M €ro
POIBIO B MAaCCOBBIX SIBICHUSIX

16

YMeHnue BRIOMpaTh MOMXOSAIINAN H3yYeHHBIH METOJ IS PEeIIeHUs 3a/1a4H,
NPUBOIUTH IMPUMEPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOIEC U
’KU3HU, pAacCIO3HaBaTh IPOSIBIEHHE 3aKOHOB MaTeMaTHKH B HCKYCCTBE,
OINKCHIBATh OTJEJIbHBIC BBIAAIOLIMECS PE3yJIbTAaThl, HOIYyYEHHbIE B XOZE
Pa3BUTUA MAaTEMAaTUKH KaK HAYKH, IPUBOAUTH NPUMEPLI MAaTEMAaTUUCCKUX
OTKPBITHH U X aBTOPOB B OTEUECTBEHHON M BCEMUPHOH HCTOPUU




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COIEePKAHUS
1 Umcna 1 BBIYHACICHUS
11 HarypanbHbie u nenbie uncna. [Ipu3Haku AeTMMOCTH LEJIBIX YHCEI
12 OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIC MEPUOIUIECKUE
npobu
13 PanmonaneHble yncna. ApupmMeTHuecKue onepamnnuy ¢ paiuoHAIbHBIMU YUCIaMH
14 JeiicTBUTENbHBIC YUCcTa. ApUPMETHIECKUE OTIEPAIIH C ICHCTBUTEIILHBIMHU YHCTIaAMHU
15 [TpubnmxEHHBIE BEIYUCICHUS, TIPaBUIIa OKPYTJICHUS, TPUKHU/IKA U OLIEHKA pe3ybTaTa
' BBIYHCIICHHI
2 AnreOpandeckue BEIPaKCHUS
21 BykBeHHbIe BbIpakeHUsI (BBIPAKCHUS C IEPEMEHHBIMH )
99 Crenens ¢ nensM nokaszareneM. CTeneHs ¢ palioHaIbHBIM NoKa3areneM. CBoHcTBa
' CTENEHH
2.3 MHorouseHbl
24 Anrebpandeckast 1po0b
95 Apudmernyeckuii KOpeHb HATypaJdbHON creneHu. JefcTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HATYPaJILHON CTENEHH
3 VYpaBHEHHS U HEPABEHCTBA
3.1 Llenbie n poOHO-panMoHa bHbIEe ypaBHEHHs. CHCTEMBI 1 COBOKYITHOCTH yPaBHEHHUI
32 Llensie u npoOHO-panMoOHaNbHEIE HepaBeHcTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Penrenne TekCcTOBBIX 3a1a4
4 YucnoBkle 1Mocie10BaTeIbHOCTH
4.1 [TocneroBaTeTIbHOCTH, CIIOCOOBI 33 JaHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernyeckas 1 reomerpudeckas nporpeccur. opMysa CIOKHBIX MTPOIIEHTOB
) OyHKINU
Oyukys, cnocoOs! 3aganus GyHkuuu. ['paduk pyHkuuu. O6nacTb onpeaeiaeHus 1
51 MHOXecTBO 3HaueHnd pynkumnu. Hymm Gynkmum. [IpomexxyTky 3HaKONOCTOSHCTBA.
o [MpomMeKyTkH MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl U MHHAMYMBI (DYHKIIHH.
Haubonpiiee 1 HanMeHbIee 3HaUeHUE (DYHKIIMK Ha TIPOMEKYTKE
6 KoopauHatsl Ha PsSAMON U MJIOCKOCTH
6.1 Koopaunratnas npsamas
6.2 JlexapTOBBI KOOPAMHATHI Ha TNTIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckne GUrypsl 1 UX CBOMCTBa




7.2 TpeyronsHHUK
7.3 MHOroyroiabHHUKH
1.4 OKpYyXHOCTB ¥ KPyT
7.5 H3mepenne reoMeTpUIECKUX BETHINH
7.6 BekTops! Ha IJI0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucartenpHasi CTATUCTHKA
8.2 BepositHOoCTB
8.3 Komb6unaroprka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
e Anrebpa, 7 xiacce/ Makaperues FO.H., Murmrox H.I'., Hemkos K.W. u npyrue, AKiionepaoe
obmectBo «M3narensctBo «lIpocBemienue»
e Aure0Opa, 8 kirace/ Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue, Axkunoseproe
obmectBo «M3marenscTBO «IIpocBeniennes
e AnreOpa, 9 kinacc/ Makapsrues H0.H., Munrok H.I'., Hemikos K.W. u npyrue, AkunonepHoe
obmectBo «M3narensctBo «lIpocBemienue»

METOJUYECKUE MATEPUAJIBI JJ151 YUUTEJA

e Anre0Opa, 7 kinacc/ Makapserues FO.H., Munarok H.I'., Hemkor K.U. u npyrue, AxiponepHoe

obmectBo «M3marenscTBO «IIpocBeniennes

e Anrebpa, 8 kimacce/ Maxkapsrues FO.H., Munmrok H.I'., Hemkos K.1. u npyrue, Akunoneproe

obmecto «M3narensctBo «IIpocenienuen

e Anrebpa, 9 kiracc/ Maxkaperaes FO.H., Munmrok H.I'., Hemkos K.W. u npyrue, Akunoneproe

obmecto «M3narensctBo «IIpocenienue»

e Maremartuka: 7-9 xrmacchl: 6a30BbIi YpOBEHb: METOANYECKOE TIOCOOHE K MPEAMETHOM TINHUH
yuebHrKkoB 10 anredpe FO. H. MaxkapsrueBa, H. I'. Munaroxk, K. 1. HemkoBa u npyrue,
Axumonepnoe odmiectBo «M3narensctBo «IIpocBerieHney.

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
¢ bubanoreka ITOK https://m.edsoo.ru
o https://resh.edu.ru
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