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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAOKEeHUsI 00pa30BaHus U B MMOBCEAHEBHOMN XU3HHU. PazBuTHe y 00y4arommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHSI
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM IH(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETH3aIHI0, abCcTparupoBaHue u
aHanmoruto.  OOyueHwe  anreOpe  mpeAmnoiaraeT  3HAYUTEINBHBIA  00BEM
CaMOCTOSITEJIbHOW  JIATEIbHOCTH O0YYaroluXcs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B ctpykType nporpaMmMsl yaue6HOTOo Kypca « Anredpa i1 OCHOBHOI'O O0ILEro
00pa30BaHNs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOJAEHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0y4aroliumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3bIK. B cBSI3W ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Aisredpa» BKIHOUYECHbI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYaIOIIUMHUCS
OCHOB  YHHMBEPCAaJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkarenbHOH U
CTPYKTYPHOH OCOOEHHOCTBHIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanue nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIIeT0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCS AITOPUTMaMHU, a
TaKXke MPUOOPETEHHIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX JIJISl TOBCETHEBHOMN
KU3HU. PazBuTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBIN MaTepuan TPyNIHUPYETCs BOKPYT PALMOHATIBHBIX
BBIpKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA KakK s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TMPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOJAT TakKe JaJIbHeIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-TpaUUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrecte. M3yueHnue matepuaa criocoOCTBYET Pa3BUTHIO Y 00 y4arOIIMXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIC CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «AnreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha n3yuenue yue6Horo kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO OT OAHOM (OpMBI 3amUCU
npobeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPAaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMerudeckue JEHUCTBUS C
palMoOHANIBHBIMU YucIaMU. Pelienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypallbHBIM IIOKa3aTeJleM: OIllpejelieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUsI, 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpyumeHeHne TIPU3HAKOB  JEIMMOCTH, Pa3JO0KEHUE HA  MHOXKHUTEIU
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C epeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBnenne 3aBUCUMOCTH MEKy BEJIMUMHAMU B BUJIE
dbopmyibl. Beruucienus no gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MMPAaBUIIA PACKPBITUSL CKOOOK U TIPUBEACHHUS TIOJJOOHBIX CIIaracMbIX.

CBoiicTBa CTENIEHU C HATYpPaJIbHBIM ITOKA3aTEIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOrousieHa. Cl0KeHHe, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO KOPHEU JMHEUHOTO
YpaBHEHHSI, pEIICHUE JIMHEUHBIX ypaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a7a4 C MOMOIIBIO YPABHEHHM.

JIuneliHoe ypaBHEHHE C IBYMs lepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs MEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
criocoOoM noAcTaHOBKH. [IpuMepshl pellieHus TEKCTOBBIX 3aa4 ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUA



Koopaunara Toukn Ha npsimoil. YucinoBsle TpOMEXKYTKH. PaccTossHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenue rpadukoB peasibHbIX 3aBucuMocTeill. [lonstue pynkuun. I'padux GyHkumu.
CgoiictBa ¢ynkumid. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dyHkumu y = [x/.
['padprueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUH.

8 KUIIACC

Yucia v BbIYMCICHUS

KBampatheiii kopeHb u3 uymucna. [loHsitue 00 upparMoHAJIHLHOM YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPAaTHBIX KOPHEHW U UX NMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTesnem u €€ ceorictBa. CtaHIapTHas 3allUCh YUCIA.

AnrebGpanueckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBanparthbiil TpéXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIECHA HA MHOXHUTEH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JEJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpaXKEHUS M KX TTPeoOpa3oBaHueE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyra KOpHEl KBaJpaTHOTO ypaBHEeHHUs. Teopema
Buera. Pemienune ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM H  KBaJAPaTHBIM.
[IpocTeiimme ApoOHO-paIMOHATBHBIC YPABHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pelmeHuss CUCTeEM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ O1HON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonstue pynkiuu. OOIaCTh OMpeIeICHNS U MHOXKECTBO 3HAUCHHUH (DYHKITHH.
CrocoOs1 3amanus pyHKIHIA.

I'padpux dbynkumu. YUrenne cpoiictB ¢yHkmmu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX PeaTbHbIC MPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUN U CUCTEM YPaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PannionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh MpuOImKeHus. OKpyTieHHne
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHHUH C ABYMS MIEPEMEHHBIMU. PellleHHe CUCTEM ABYX YPaBHCHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk m cBoiicTBa. [lapabona, koopaumHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

I'padukn Gyaximit: y = kx, y =kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATBHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HU  (310pPOBOE  NUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHEe MaTeMAaTUYeCKUX 3HAHUM JIJIs1 peleHus 3a/1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0OCO3HAHUEM II00aTbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSAIOMIMMCS YCJOBUSAM COUMAJIBbHOW M NMPUPOAHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATHH, YCTAHABIWBATH CYIICCTBECHHBIA  TPH3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa3OBBIBATH  CYKICHHS:
yYTBEpAUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUN IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKICHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTEeILCKIE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIEOBATEIBCKUNA MUHCTPYMEHT MO3HAHMS,
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
CaMOCTOATEJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIIEI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTaTh
MPEATOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh QopMy TmpenctaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u Ux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIMU TIO KPHUTEPHUSM, MPEAI0KCHHBIM
yauTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIsIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B X0Jl€ 00CYXXJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXICHUSMHU JIPYTUX
YYAaCTHUKOB JMAJIOra, OOHApYXUBAaTh pPa3JIMYUE€ U CXOJICTBO IMO3ULIUMN, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  PE3yJAbTaThl  pEIICHHUs  3aJayd,  HKCIEPUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSITEIbHO BBIOUPATh (hOpMAT BBICTYIIIICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUu;

e [IOHUMATh U UCITOIB30BATh MPEUMYIIECTBA KOMAHAHONW U MHAUBUAYATbHOM
paboThl NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

e TMPUHUMATh LEJIb COBMECTHOU JIEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALMIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, IOrOBapUBATHCA,
o0CyX1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOIEH;

e YyHYaCTBOBATh B TPynHmnoBbIX (opmax paboTel (0OCyXaeHusi, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHIIOJIHATH CBOIO YAaCTh PAOOTHI
U KOOPAMHMPOBATb CBOM JEWUCTBUS C JPYIrMMHM 4YJI€HAMH KOMaHJbl,
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO KPUTEPHSM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PeryisiTuBHbIC YHUBepcaibHbIe yYeOHbIE 1eHCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIAThH IIAH, aIrOPUTM pElIeHUs 3ajadd (WIH ero
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C yYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLiECcCa U PE3YJIbTaTa
pelIeHNs] MaTeEMaTHYECKON 3a/1a4u;

e IMPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3SHUKHYTb IIPH PEILICHUH 3a]1a4H,
BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJEHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa ACATEIBHOCTH TOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHIKEHMSI WJIH HEJOCTHXKCHMS LEJH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImIMICS TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apuMETHUECKUE
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKMCIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIpAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT oHOM (OPMBI 3amucu 4yuces K Japyrod (mpeoOpa3oBbBIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBATH U yHOPSAOUYMBATH PAIIMOHAIIBHBIC YHCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHsTh TPU3HAKU JIETUMOCTH, Pa3I0KEHNE Ha MHOYKUTEIN HATypaIbHbBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pElICHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIPpasKeHUA

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepuara.

Haxonute 3HaueHUss OyKBEHHBIX BBIPAKCHMA TpPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonusaTs npeoOdpa3zoBaHusl IEIOT0 BhIPAXKEHUSI B MHOTOWJICH IIPUBEIECHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOYICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIET0 MHOKUTENS, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJsIMHU JJIS
peoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPpABEHCTBA



Pemate nuHEWHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHssA IpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHMUS.

[IpumeHsATh rpaduyeckue METObl IPU PEIICHUH JIMHEHHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTOo
YPaBHEHUS C IBYMS EPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'padUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YACH TpaprKOM, IPUBOIUTH MPUMEPHI PEIICHUSI YPABHCHUS.

Pemate cuctemsbl ABYX JIMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBiAiTp M pelIaTh JUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a4l, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYyYECHHBINA PE3yJIbTar.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKHA HA
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOoUTh rpaduku JTUHEHHBIX QyHKIUHA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUNA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 Kiacce oOyYaromIMiicss MONYYHUT CIETYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp3oBaTh HavyalIbHBIE TNPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJi1 CPAaBHEHUS, OKPYTJIEHUS U BBIUUCICHUN, U300pakaTh JEHCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsaTs MNOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, UCIOIb3YysSd MPU HEOOXOJMMOCTH KaJbKYyJATOP, BBITOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIB3YS
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJIBIIMX U MAJIBIX YHMCENI C MOMOUIBIO JIECATUUHBIX
npobeit u creneHei ynucia 10.



AJireOpauyveckKne BbIpazKeHH sl

[IpuMeHsAT, TMOHATHE CTENEHW C IIeJbIM  TOKa3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BRIPAKECHU, COJIEPKAIIUX CTETIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOMHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PAIIMOHAIBHBIX BIPAXKEHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKUuMM APOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumMensTh peoObpa3zoBaHus BHIPAKESHUM JUIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS M pallMOHAJIbHBIE ypaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
7Y ypaBHCHHUE WIM CHCTEMa YPaBHEHHU PEIICHUs, €CIU UMEET, TO CKOJIbKO, W
npouee).

[Tepexonuth OT clIOBECHOW (OPMYJIMPOBKH 3adadyM K €€ airedpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKHU, PEIIATh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUIECKyIO
WJUTFOCTPALMI0 MHOKECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), ONMpENEsITh 3HaueHHE (YHKIUM MO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA GYHKIMU 110 €€ Tpaduky.

CtpouTth rpaduKu JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONIHCHIBATH CBOMCTBA YNCIOBON QYHKIIHH
o e€ rpaduky.

K koHmy oOyuenuss B 9 kJjacce o0OydYarolIMiCS MOJYYUT CIEAYIOIIHE
MIpEAMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBaATh U YIOPSAIOUYMBATH PAlMOHATIBHBIE U UPPAIlMOHAIBHBIE YHCIIA.

Boinonusats apudMeTnueckue JeUCTBUS ¢ palliOHATBHBIMU YHCIIAMU, COYETas
YCTHBIE U MUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIYMCICHUS C HUPPAlMOHATIBHBIMU
YHUCJIaMHU.

HaxoauTs 3HaueHus cTENEeHeN ¢ UeIbIMU MOKA3aTeIsIMU U KOPHEHN, BBIUUCIIATD
3HAYEHUS] YUCJIOBBIX BBIPAKEHUH.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHUCJA, BBINOJIHATh MNPUKUJKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUS M HEPABEHCTBA

Pemrats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILINECS K HUM,
npocTelme ApoOHO-pallMOHATIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauM  alreOpauvdeckKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMMU.

[IpoBOaUTE IIPOCTEUIINE UCCIIENOBAHUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJI€ C TPUMEHEHUEM rpaduyecKux MpeacTaBieHnil (ycTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCHIBATh PEUIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUN

Pacno3HaBaTh (yHKIMM H3yuyeHHBIX BUJOB. lloka3piBaTh cXemMaTHUECKU

pacIIoIoKeHHe Ha KOOPAMHATHOM IJIOCKOCTH IpaduKoB QYHKIHMHA Buaa: y = kx, y =
kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K02()(PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (YYHKITHIA.

Ctpouth u u300pakaThb CXeMaTHYECKU TpaduKu KBAIPATUUYHBIX (DYHKIIHMA,
OIMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTHyHy0 QYHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCAEI0BATEIbHOCTH U IPOTPECCHHA

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPHU PA3HBIX
croco0ax 3aaHusl.

BBIONHATS  BBIYKMCIICHUS C HUCIOJB30BaHMEM (OpPMYyT n-ro 4ieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath wiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMU HA KOOPIWHATHOMN
IJTIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIIOBBIMHU ITOCIEIOBATENBHOCTAMHU, B TOM
YuCie 3aJja4d U3 peabHOM KU3HU (C UCIOJIB30BAHUEM KaNbKYJISITOpa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOPJMHATEL H rpagHic. Dy https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpeiHe i 0boDIIe1e https://m.edsoo.ru/7f41590
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Yucna u Beruucnenus. KpagpatHeie KOpHH 15 brbmmorexa [TOK
https://m.edsoo.ru/7f417af8
) Uucna u Berarciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATHUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 9
YHKIH. HUCTIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHue u 060061IeHNE 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuoreka [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dymxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7£419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[TonATHE panMOHANBHOIO YKCIa

Apudmernueckue AeMCTBUS C
paloOHaIbHBIMU YHCIIAMHU.
JlecTBuUS CIOXKEHUS

Apudmernueckue AeMCTBUS C
panMoHATBHBIMH YHUCIIAMHU.
JleCcTBUS BEIYUTAHUS

ApubmMernueckue IeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.
JlelicTBUS YMHOKEHUS

ApubdmMernueckue TeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.
JeiicTBue neneHus

ApubdmMeTnueckue IeUCTBUS C
paloHaIbHBIMU YHCIIAMU

CpaBHeHI/Ie paiuOHAJIbHbIX YK CCII

CpaBHeHI/Ie, YIIOPpAAOYHNBAHUC
PpallMOHAJIBHBIX YU CCJI

CpaBHeHI/Ie, YIIOpAOOYNBAHUC
pallMOHAJIbHBIX YHUCCIIL. 3aerHeJ'IHI/Ie




Crenensp ¢ HaTypalIbHBIM

bubmuoreka [JOK

10 IoKasarejieM https://m.edsoo.ru/7f4211de

1 CreneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
IoKasareseM. 3aKperjieHue https://m.edsoo.ru/7f42154e
HaxosxieHne 3HaueHu BBIpaKEHUN,

12 COAEpKAIIUX CTENIEHHU C bubmorexa HOK

https://m.edsoo.ru/7f421382
HaTypaJIbHbIM MOKa3aTesieM
HaxosxieHne 3HaueHn BBIpaXEHUH,

13 COJIEpXKAITUX CTETICHH C bubnuoreka [JOK
HAaTypAJIbHBIM ITOKa3aTEJIEM. https://m.edsoo.ru/7f4218be
3akperieHne

14 CreneHb ¢ HATYPAITBHBIM
nokazarenem. O0oOmeHue

15 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH
U3 peajbHOM MPAKTUKH

16 Pernrenyie 0CHOBHBIX 3a7a4 Ha
MIPOLIEHTHI U3 PEaIbHOMN MPAKTUKU
Peurenne ocHOBHBIX 3a/1a4 Ha

17 JIpoOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU

13 Pewienue 3agau Ha qBUXKEHUE C
IpoOsiMU, IPOLIEHTAMU

19 IIpu3naku nenmumocTtu

20 [Ipu3Haku nenuMocTy, pa3aoKeHUs
Ha MHOXKUTEJH HATYPaJIbHbIX YUCEN

)1 KonTponsHas pabota o Teme

"PanimoHanpHbIE yncia'




Peanbublie 3aBucumoctu. [Ipsamas

22 MPOTNOPIUOHATBHOCTD
3 Peanbubie 3aBucumoctu. ObpaTHas
MIPOTIOPIIUOHATBHOCTD
24 Peanbubie 3aBucumoctu. Ilpsimas u
oOpaTHast MPOMOPIIMOHATBHOCTH
PeanbHuble 3aBucumocTu. Pemenue
25 3a/1a4 ¢ npsiMOi U oOpaTHOM
MPOTIOPITUOHATBHOCTHIO
26 bykBeHHBIE BBIpAKEHUS bubamorera LOK
https://m.edsoo.ru/7f41feec
27 Dopmyibl
®opmyiel. Beipaxxenue
28 MEPEMEHHBIX
29 [Tepemennsbie. [Jonyctrmeblie
3HAYEHUS IEPEMEHHBIX
30 [IpeoOpazoBaHue OYKBEHHBIX bubnuoreka [JOK
BBIPAKCHUH https://m.edsoo.ru/7f41fafa
[IpeoOpazoBaHue OYKBEHHBIX
31 BBIpAKEHUH, paCKPBITHE CKOOOK. bubmorexa HOK
https://m.edsoo.ru/7f41fd70
Koaddumuent
[IpeoOpazoBanre OyKBEHHBIX
32 BBIpAKEHUH, pAaCKPBITHE CKOOOK U
MIPUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
13 BBIPKEHUH, paCKPBITHE CKOOOK U

IIPpUBCACHHUC l'IOI[O6HBIX cj1aracMabIXx.

3aKpericHue




CBolicTBa CTENEHU C HATYPAJIbHBIM

bubmuoreka [JOK

34
IoKasarejieM https://m.edsoo.ru/7f421382
CBoiicTBa CTENEHU C HATYPaJIbHBIM
bu6mmoreka [{OK
35 nokasaresnem. [IpeoOpa3oBanue
. https://m.edsoo.ru/7f42154e
BBIpKCHUI
CBoiicTBa CTENEHU C HATYPaJIbHBIM
bubmmoreka [{OK
36 rokaszareseM. YpoIeHHe
. https://m.edsoo.ru/7f4218be
BBIpAKEHUI
37 MHorouseHsbI bubmorexa HOK
https://m.edsoo.ru/7f42276e
b K
38 MHorousneHsl. 3aKperieHre nommorexa O
https://m.edsoo.ru/7f422930
b K
39 CrnoxeHnue MHOTOWICHOB nommorexa O
https://m.edsoo.ru/7f422af2
40 CnosxeHue, BEIYNTaHUE bubmuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 YMHOKEHHUE MHOTOYICHOB bubmorexa OK
https://m.edsoo.ru/7f422fca
4 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopMmyJIbl COKPAILIEHHOTO bubnunorexa [JOK
YMHOEHUA: KBaApaT CyMMBI https://m.edsoo.ru/7f42432a
m DopMmyJIbl COKPAILIEHHOTO bubnunorexa [JOK
YMHOEHUA: KBaApaT pa3HOCTU https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAILIEHHOTO bubnuorexa [IOK

YMHOKCHUA: Pa3HOCTb KBaJIpaTOB

https://m.edsoo.ru/7f424c12




@opMyIIbl COKPALIEHHOTO

bubmuoreka [JOK
46 YMHOXKEHUS: KyO CyMMBI B KyO 1
https://m.edsoo.ru/7f424£d2
pazHocTH
@opMyIIbl COKPAIEHHOTO
bu6mmoreka [{OK
47 YMHOKEHHS: CyMMa M pa3HOCTh 1
5 https://m.edsoo.ru/7f4251d0
KyOOB

43 KonTponsnas pabora no teme
"Anre6panyeckue BbIpaxKeHHs "

49 PaznoxxeHne MHOTO4JICHOB Ha bubmmoreka [{OK
MHOKHTEIN https://m.edsoo.ru/7f423312
PaznoxxeHne MHOTrO4JICHOB Ha Bu6 1OK

nOIMOTEKA

50 MHOKHUTEJH C TPUMEHEHUEM

https://m.edsoo.ru/7f4237fe
(hopMysT COKpAIIEHHOTO YMHOKEHUS
PaznokeHre MHOrO4ICHOB Ha BuG 1OK
nOIMoTEKA

51 MHOKHUTEH MTyTeM BBIHECEHUS

5 https://m.edsoo.ru/7f4239de
00I11er0 MHOKUTEIIS

50 PaznokeHre MHOTO4ICHOB Ha
MHOKHUTENN. 3aKpeneieHue
YpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,

PaBHOCUJILHOCTh YPaBHEHU

54 JIuneliHoe ypaBHEHHE C OJHOU
MepeMEeHHO N
JIuneliHoe ypaBHEHHE C OJHOU Bu6 1OK

. . noIMoTEKA
55 IIEPEMEHHOM, pEeIICHUE TMHEUHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
56 Pemenue nuHeHBIX ypaBHEHUN




Pemenne TekCTOBBIX 337124 C

bubmuoreka [JOK

37 IIOMOIIIBIO YPAaBHEHUI https://m.edsoo.ru/7f42064e
53 Pemienue 3a1a4y Ha ABMIKEHHUE C bubmmoreka [{OK
IIOMOIIIBIO YPABHEHUI https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 Ha COBMECTHYIO bubnuorexa [JOK
paboTy ¢ TOMOIIBIO ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienue 3aau Ha CIIaBbI C bubmmoreka [{OK
ITOMOIIIbIO YPABHEHUIN https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMS bubnuoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
2 JIuHeitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
MIEPEMEHHBIMU U €T0 rpauk https://m.edsoo.ru/7f427¢32
[TonaTHE cucTeMBI C ABYMSI bubnuoreka [JOK
63 N
JIMHENHBIMUA YPaBHEHUSAMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX
YPaBHEHHU
65 CucreMa IByX JTUHEUHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMU
CucreMa IByX JTUHEUHBIX
66 ypaBHEHUH C ABYMsI IEPEMECHHBIMH.
3aKkpenieHue
67 Pewrenue cucrem ypaBHeHUI bubmmorexa LOK
https://m.edsoo.ru/7f4284de
Pewienue cucrem ypaBHeHUH. bubnuorexa [IOK
08 I'padpuueckuii crioco6 https://m.edsoo.ru/7f42865a
69 Pemenne cucreM ypaBHEHHH. bubnuoreka [IOK

Merton cnoxxeHusa

https://m.edsoo.ru/7f4287d6




Pewrenne cucrem ypaBHEHUN.

70 Metoa noicCTaHOBKH
71 Pemenue 3a1a4 ¢ NOMOIBIO CUCTEM
JINHEWHBIX YPAaBHEHUN
7 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Jlunelinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsMoi brbmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 YucnoBble IPOMEXYTKU brbmmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 Yucnossle Hp(jMe)KYTKvI/I Ha
KOOPAMHATHOM MPSMOM
76 Paccrosamne Mve>1<z1y 21B3’M$[ TOYKAMH
KOOPAMHATHOM MPSMOKN
Paccrosnane Mex 1ty 1ByMsl TOUKaMHU
77 KOOPJIMHATHOM MPSIMOM.
3akpernieHue
73 [IpsimoyromnpHas cucteMa bubnuoreka [IOK
KOOPJMHAT HA MIIOCKOCTU https://m.edsoo.ru/7f41el6e
79 JekapToBas cucteMa KOOpJIMHAT Ha bubnuoreka [IOK
ILIOCKOCTHU https://m.edsoo.ru/7f41e42a
bubnunoreka [JOK
80 Ipumepsi rpagukos httDSZ//m.CdSO(I)_.[I'u/7f41688.8
81 [Tpumepsi rpadmKoB, 3aJaHHBIX bubnunoreka [JOK
bopmynamu. https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3aJaHHBIX

dbopmynamu. 3akperieHue




Urenune rpauKkoB peaibHbIX

bubmuoreka [JOK

83 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHBIX
3aBUCHUMOCTEH. 3aKperieHne
25 TomsTae hynKumm bubnuorexa [JOK
https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkmm
87 CpoiicTBa (hyHKIMIM bubmorexa HOK
https://m.edsoo.ru/7f41f078
28 CaoiicTtBa ¢yHKIUH. CBS3H MEXTY bubmuotexa [JOK
BEIIMYMHAMU https://m.edsoo.ru/7f41f1fe
89 Jluneitnast yHKIUSA bubnmorexa [IOK
https://m.edsoo.ru/7f427282
90 Jluneitnast pynkuus. CBoicTBa bubmorexa OK
https://m.edsoo.ru/7f427412
01 [TocTpoenune rpaduka TuHEHHOMN bubnuoreka [IOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [TocTpoenune rpaduka TUHEHHOMN
GbyHKIMM yepe3 e aHaIu3
93 I'paduk pynkuuum y =|x|
94 I'padux Gpynknuu y =[x|. CBoiicTBa
KounTtponsHas pabora no teme
95 "KoopauHaTel 1 rpaduKy. bubnunoreka [JOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
MpoBepouHasi paboTa
[ToBTOpEHNE OCHOBHBIX MOHITHI U
96 METOJIOB Kypca 7 Kiacca,

000011eHrE 3HAHUI




[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmuoreka [JOK
97 METOJIOB Kypca 7 Kiacca, 1
o https://m.edsoo.ru/7f429{32
00001IeHrEe 3HAHUI
Hrorosas kKoHTpOJbHAS padoTa /
98 Bcepoccuiickas mposepodHast 1 bubmaorexa [IOK
p POBEp https://m.edsoo.ru/7f429c6¢
pabora
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bubmmoreka [IOK
99 METOJIOB Kypca 7 Kiacca, 1
. https://m.edsoo.ru/7f42a0e0
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H
100 METOJIOB Kypca 7 Kiacca, 1
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H
bu6moreka [IOK
101 METOJIOB Kypca 7 Kiacca, 1
. https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJOB Kypca 7 Kitacca 1 bubmorexa LOK
HOB Kypea /idlacca, hitps://m. edsoo.ru/7f42a900
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
o
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :)Ig;)bal:())z:;eenbﬂme
padoTsbI padoThI pecypest
1 KBagparHblil KOpeHb U3 yncia 1 bubnmorexa [TOK
https://m.edsoo.ru/7f42d452
) [TonsiTHe 06 nppaOHAIBHOM | bubnnorexa [JOK
qucne https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS :
HPpAIMOHAIBHBIX YHCET
JlecsTnaHbIe PUOTIKEHUS
4 HUppPaAlMOHAJIBHBIX YUCE. 1
3akperieHue
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
yuceln
7 CpaBHeHME ACHCTBUTEIBHBIX |
YyyuCcesl Ha KOOPAUHATHOU MpsAMOU
g ApubMeTHIeCcKnii KBaJIpaTHBIN |
KOpEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apupMETHUECKUX | bubnunoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
CpoiicTBa apuPMETHUECKUX
11 KBaJPaTHBIX KOPHEW. YIIPOILEHHE 1 Bubmmorexa LIOK
. https://m.edsoo.ru/7f42d862
BBIpaKEHUI




ToxnecTBeHHbIE TPe0Opa3zoBaHUs

. bubnmoreka [JOK
12 BBIPAKEHUH, COAECPKAILINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
13 BBIPAXKCHUH, COJIEpKAIINX bubmorexa HOK
P > CoAepatll https://m.edsoo.ru/7£42dd26
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YUCIOBBIX
14 BBIPAXKEHUH, COJIEPKAIAX bubnuorexa [JOK
KBaJpaTHbBIE KOPHU C https://m.edsoo.ru/7f42ded4
MPUMEHEHUEM CBOWCTB
[IpeobpazoBaHue YHCIOBBIX
. bubmuorexa [JOK
15 BBIPAXKEHUH, COJIEpKAIIUX
https://m.edsoo.ru/7f42e262
KBaJ[paTHBIC KOPHU. 3aKPETICHHUE
bu6mmoreka [IOK
16 CreneHsb ¢ IEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3Mepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEILHOCTh MPOLIECCOB B
OKpY)KarolleM MUpe
13 CBoiicTBa CTENEHU C LEIbIM bubnuoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBOICTBO CTENEHH C bubnunoreka [JOK
OTPULATEIbHBIM ITOKA3aTeIEM https://m.edsoo.ru/7f435648
Haxoxnenue 3HaueHui
. bubmuoreka [JOK
20 BBIPAKEHUH, COAECPKALLNX,

CTCIICHHU C L CJIBIM IIOKa3aTcJICEM

https://m.edsoo.ru/7f435648




Haxoxnenue 3HaueHUn
BBIPAXXEHUH C IPUMEHEHUEM

bubmuoreka [JOK

21 CBOWCTB CTENEHU C LEIBIM https://m.edsoo.ru/7f43599a
MOoKa3aTesiemM
KoHTponsHas pabota o Temam
22 "KBaII;)paTHI)Ie EOpHI/I. Crenenu. Bubnrotexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
3 CBoiICTBa CTENEHU C IEJTBIM bubnuoreka [JOK
nokasarenem. O6oOmieHne https://m.edsoo.ru/7f435ed6
24 KBagpartsslii TpéxuneH
)5 KBagpatHblil TpEXUIIEH.
JIuckpuMHUHAHT
26 Paznoxenue kBapaTHOrO bu6moreka [IOK
TPEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
VYrpoieHne BeIpaxKeHU! ¢
7 MOMOILBIO PA3JI0KEHUS bubnuoreka [IOK
KBQJPAaTHOTO TPEXWIEHA HA https://m.edsoo.ru/7f42fd38
MHOXUTEIN
28 AnrebOpaundeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUCHUS
29 TIEPEMEHHBIX, BXOIAIINX B
anreOpanvecKre BoIPaKeHUS
JlonmycTuMble 3HaYECHUS
30 MEPEMEHHBIX, BXOAIINX B

anre6pa1/1quKI/Ie BbIPpAKCHU.

3aKpericHue




31 OCHOBHOE CBOMCTBO bubmuoreka [{JOK
anreOpandeckoit 1poou https://m.edsoo.ru/7f4308e6
bubmmoreka [{OK
32 Coxkparienue apooei
Kpatierue Apober https://m.edsoo.ru/7f430a8a
3 CoxkpareHre anredpanvaeckux bubmmoreka [JOK
npooeit https://m.edsoo.ru/7f430f44
Coxkpaiienue anredpandeckux
. bubnuoteka [JOK
34 npoOelt ¢ MpUMEHEHUEM OCHOBHOTO
. https://m.edsoo.ru/7f430f44
CBOMCTBA
35 CroxxeHue, BBIYUTaHNE bubmuorexa [JOK
anredpandeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 YMHOK€EHHe anredpandyeckux bubnuoreka [IOK
npooei https://m.edsoo.ru/7f4315¢c0
bu6mmoreka [IOK
37 0 Oeii
Jlenerne anrebpantcckix Apodei https://m.edsoo.ru/7f4318c2
CnoxxeHne, BRIYUTAHNUE,
bu6mmoreka [IOK
38 YMHOKEHUE U JIETICHUE
. https://m.edsoo.ru/7f431a20
anreOpandecKux JIpooei
[IpeoOpazoBaHue BhIpAKEHUH,
bu6mmoreka [JOK
39 coJIeprKaluX anredpanyeckue
https://m.edsoo.ru/7f43259¢
npoou
VYrpoiieHne BoIpaKeHUH,
potl P bubnuoreka [{JOK
40 coJiepXKaIiux aareopandeckue
https://m.edsoo.ru/7f432736
npoou
[IpeoOpa3oBanme BhIpa)KEHUH,
peodP P bubnmuoreka [{JOK
41 coJiepKalux anreOpandeckue

npoOu. 3akpernseHue

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




4 KonTtposnpsHas paboTa o teme bu6muoreka [IOK
" Anrebpanyeckast 1poon" https://m.edsoo.ru/7f431d36
bubmmoreka [{OK
43 K
BAAPATHOE ypapHeHe https://m.edsoo.ru/7f42eela
bubmmoreka [{OK
44 Henonnoe kBagpaTHoe ypaBHEHUE
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE. bubnuorexa [JOK
Crioco0sl perieHus https://m.edsoo.ru/7f42eela
46 ®opmyia KOpHEW KBaJIpaTHOTO bubnnorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f42£158
47 [Ipumenenue GpopmyIbl KopHEH bubnuoreka [JOK
KBaJpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/7f42£3t6
Pemenue kBaipaTHBIX YpaBHEHUN.
AP . P bu6mmoreka [IOK
48 dopmysia KOpHEN KBaIpaTHOTO
https://m.edsoo.ru/7f42f5a4
ypaBHeHUs. [[luckpuMHUHAHT
bu6mmoreka [IOK
4 T B
? copema Breta https://m.edsoo.ru/7f42fef0
50 ITpumenenne Teopembr Buera bubmmorexa [OK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHMi, CBOIAIIMXCS bubnuoreka [JOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pewienne ypaBHeHuUi, CBOAAIINXCSA bubnuoreka [IOK
K KBaJIpaTHbIM. 3aKpeIjIieHue https://m.edsoo.ru/7f43c3d0
53 [Ipocteitmme npoOHO- bubnunoreka [JOK
panuoHaIbHBIE YpAaBHEHUS https://m.edsoo.ru/7f4328c6
54 Pemenune npocreitux aApoOHO- bubnuorexa [IOK

palnMoHaNbHBIX YpaBHEHUN

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




55

CocraBiieHHe KBaJIpaTHbIX
YPaBHEHUH ISl PELLIEHUS
TEKCTOBBIX 3aj1au

bubmuoreka [JOK
https://m.edsoo.ru/7f42{75¢

56

Pemienne TeKCTOBBIX 337124 C
IIOMOIIIBIO KBaIPATHBIX YPABHEHUI

bubmmoreka [{OK
https://m.edsoo.ru/7f42{816

57

KonTtposnsHas paboTa o teme
"KBanpatHsle ypaBHeHuUs"

bubmmoreka [{OK
https://m.edsoo.ru/7f4301{2

58

JIuneliHOE ypaBHEHHE C IBYMS
MIepEeMEHHBIMU

59

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMH, €r0 rpaduk

60

JIuneliHOE ypaBHEHHE C IBYMS
MepEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIIEHUs] YpaBHECHHUH B
LeJIBIX YUCIIax

61

Pemenue cuctemM AByX JTMHEMHBIX
YpaBHEHUH C JBYMs TIEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEHHBIX
YpaBHEHUH C IBYMS
nepeMeHHbIMU. Meton
MMOJCTAaHOBKH

63

Pemienue cucrem IByX JTMHEHHBIX
YpaBHEHUH C IByMs
nepeMeHHbIMU. MeTo Cl10KeHus

64

IIpuMepsl penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMs
IIEPEMEHHBIMU




IIpuMepsl penienus cucreM

65 HEJIMHEWHBIX YPAaBHEHUH C IBYMS
[IEPEMEHHBIMU. 3aKpeIIeHNE

66 I'paduueckast HHTEpIIpETAIUS bubnuorexa [JOK
YpPaBHEHU C IBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
I'paduueckast HHTEpIIpETAIUS

67 YPaBHEHUS C IBYMS IIEPEMEHHBIMU bubnuorexa [JOK
Y CHCTEM JIMHEHHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU

68 Pemrenye TekCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHMI
Pemrenye TekCTOBBIX 3a7a4 Ha

69 JIBUJKEHHUE C TOMOIIBIO CUCTEM
ypaBHEHU U
Pemenne TeKCTOBBIX 3a7a4 Ha

70 COBMECTHYIO paboTy C MOMOIIBIO
CHUCTEM ypaBHEHUU

71 YucnoBble HEpaBEHCTBA

7 UucnoBele HEPABEHCTBA U X
CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOM NepeMEHHOM

74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MepeMEeHHO N https://m.edsoo.ru/7142c¢692

75 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHON U UX pelICHUE https://m.edsoo.ru/7f42¢840
JInnelHbIE HEPABEHCTBA C OJTHOMN

76 IIEPEMEHHOM U UX peLICHUE.

3aKpericHue




CucremMbl TUHENHBIX HEPABEHCTB C

bubmuoreka [JOK

77
OJIHOY IIEPEMEHHON https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEMHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cd2c
Cucrembl TMHEIHBIX HEPABEHCTB C
79 OJIHOH NepeMEHHON U UX pELIEHUE.
3akperuieHue
N3o00paxkenue pereHus
. bubnuoreka [JOK
80 JIMHEITHOTO HEPaBEHCTBA Ha
N . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsAMOi
N300paxkenue pereHus
81 JINHEMTHOTO HEPABEHCTBA U UX Bubnmorexa [IOK
P . . https://m.edsoo.ru/7f42c9¢e4
CUCTEM Ha YHCIIOBOW MpPSIMOU
KonTtponpHas padoTa o remMam
82 "HepaBenctBa. CucteMbl
ypaBHeHUI"
bubnuoreka [IOK
83 [Tonsatue GpyHkIIN nommoreka L
https://m.edsoo.ru/7f433c12
84 OO6uacTh onpeaeseHus u bubnuoreka [IOK
MHOYECTBO 3HaueHUN (HYHKITUN https://m.edsoo.ru/7f433d84
85 CriocoOsI 3a1anus QYHKIIHIHA
86 I'paduk pynkum
Q7 CpoiicTBa (DyHKIIMU, UX
oToOpakeHHe Ha rpaduke
28 UreHue 1 nocTpoeHue rpapuKoB
byHKIHII
29 [Tpumeps! rpadukoB GyHKIMH,

OTpaAKaAOIIUX PCAIbHBIC PO CCCHI




OYHKIIMY, ONUCHIBAIOLIUE MTPSIMYIO

bubmuoreka [JOK

90 ¥ 00paTHYIO IPOIIOPIIMOHAILHEIE
PATHYIO 1P pi https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX T'paduKu
91 Iumep6ona
b K
92 I'umep6ona u eé cBoiicTBa nommorexa O
https://m.edsoo.ru/7f4343e2
bubmmoreka [IOK
93 I'pacdux KUY Y = X>
paduic pymrin y hitps:/m.cdsoo.ru/7f434572
Oyaku v =x%, y=x>, y=Yx, y =
T Y Y Y Y bubmmoreka [{OK
94 |x|; rpaduueckoe penieHne
. . https://m.edsoo.ru/7f434d38
YpaBHEHUN U CUCTEM YpaBHEHHI
Nrorosas koHTposibHas padoTa /
. bubmuorexa [JOK
95 Bcepoccuiickas mpoBepoyHast
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIacCOB,
. bu6mmoreka [IOK
96 00001Ienne 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepodHas
pabota
[ToBTOpEHME OCHOBHBIX OHATUI U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX TOHITHH H
bubmuoreka [JOK
98 METOJIOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHHUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [JOK
99 METOJIOB KypcOB 7 U 8 KJIacCOB,

000011eH1E 3HAHUI

https://m.edsoo.ru/7f437510




[ToBTOpEHNE OCHOBHBIX NOHATUN U

100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1 bubmmorexa [IOK
o https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bu6mmoreka [{OK
101 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f436b88
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bubmmoreka [IOK
102 METOJIOB KypCOB 7 U 8 KJIaCcCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHIEe 3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaIoOHAIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIC IpOOH

MHO0%€eCTBO 1EUCTBUTENBHBIX
YHUCEI; IEHCTBUTENIbHBIC YUCIIA KaK
OECKOHEUYHBIE JIECSITUUHBIE TPOOH

BzanmHO omHO3HAUHOE
COOTBETCTBUE MEKY MHOKECTBOM
JIECTBUTEIIHHBIX YHCEIT U
MHO>KECTBOM TOYEK KOOPJIMHATHOMN
NpAMO

CpaBHEHHE ICUCTBUTEIBHBIX YUCET,
apupMeTHYECKUE IEHCTBUSI C
JECTBATEILHBIMI YU CIIAMHI

[TpubnmxkEénHoE 3HaUECHNE
BEITUYHMHBI, TOYHOCTH MPUOTHKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie PalHOHAJIbHBIX YU CCII

[Ipukuaka pe3yabraToB
BBIUMCIIEHUN

[Ipuxuaka v orieHKa pe3yJbTaToOB
BBIUMCIIEHUN




bubmuorex [JOK

10 JIuneliHOE ypaBHEHHE
https://m.edsoo.ru/7f43bf66
JIuneiinoe ypaBHeHue. Pemenne
11 YPaBHEHHH, CBOJIAILIUXCSA K
JINHENHBIM
bu6mmoreka [{OK
12 KBagparHoe ypaBHeHHE
https://m.edsoo.ru/7f43c542
KBagparHoe ypaBHeHue. Pemenue
. bubnuorexa [JOK
13 YpaBHEHUH, CBOISAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
bu6moreka [IOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢c3d0
. bubmuorexa [JOK
15 Pemenue OukBanpaTHbIX ypaBHEHUN
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl penieHns: ypaBHEHUM
16 TPEThEU CTEMEHH PA3JI0KEHUEM HA
MHOXUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TPEThbE U YETBEPTOM CTEIECHEH
Pa3yIoKEHUEM HAa MHOKUTEIN
13 Pemenne npoOHO-paiOHATIBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bubnunoreka [JOK
YPaBHEHUH. 3aKpeIUICHUE https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 33724
anredpanvdeckuM MeTOJ0M
o1 KonTponbHas padoTta o Teme

"YpaBHEHMSI ¢ OHOM EpeMEHHON"




22

Perrenue TekCTOBBIX 3a7a4 Ha
JBUKCHHE aNreOpandecKum
METOJIOM

23

Pemrenue TekCTOBBIX 3a7a4 Ha
COBMECTHYIO paboTy
aNreOpanvIeckiuM METOI0M

24

VYpaBHEHHE € IBYMS IEPEMEHHBIMU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpadpuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEMHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

27

Cucrema 1ByX JINHEWHBIX
YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
u eé pemenue. ['papuieckuii MmeTon

28

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
u eé pemerre. MeTo 1 Mo CTaHOBKH

29

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
u e€ pemeHre. MeTo CII0KEHHS

30

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOH CTENEHH

bubnuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM AByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOU CTEIEHH.
I'padpuueckuii meton




32

Pemienue cucrem IByX ypaBHEHUI,
OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOM cTeneHu. Meron
MMOJACTAaHOBKH

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55a

33

Pemienne cuctem ByX ypaBHEHUI,
OJHO M3 KOTOPBIX JIMHENHOE, a
JIPYroe — BTOPOH CTEIIEHMU.
3akperuieHue

34

I'padmueckas unTepnperanys
CUCTEMbI ypaBHEHUH C IByMsl
MepeMEHHBIMU

35

Pemrenue TeKCTOBEBIX 3ama4
anredpanvdeckumM crnocodoom

36

Pemrenye TeKCTOBBIX 3ama4
anreOpandeckuM crocooom.
3akperieHre

37

KonTtponsHas padoTa o reme
"Cucrembl ypaBHEHUN"

38

YwucoBeie HCpaBCHCTBA

39

UwucnoBbie HEPaBEHCTBA U UX
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5a

40

JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MepeMEeHHO N

bubnuoreka [JOK
https://m.edsoo.ru/7f43af08

41

JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pelIeHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

42

JInnelHbIEe HEPABEHCTBA C OJTHOMN
IIEPEMEHHOM U UX pELICHUE.
3aKpericHue

bu6nunoreka [JOK
https://m.edsoo.ru/7f43af08




CucreMbl TUHENHBIX HEPABEHCTB C

43 OJIHOY IIEPEMEHHON

44 CI/ICT?MLI JII/IHCI\/JIHI)\{X HEPABEHCTB C
OJIHO IepEMEHHON U UX pelICHUE
Cucrembl TMHEIHBIX HEPABEHCTB C

45 OJIHOM ITIEPEMEHHOM U UX PEIICHUE.
3akperuieHue

46 KBagparHbie HepaBeHCTBA bubnmorexa [TOK

https://m.edsoo.ru/7f43b098

KBanparHble HepaBeHCTBA U UX

47 pelieHue. 3anuch pereHus
KBaJIpaTHOTO HEPaBEHCTBA

43 KBagparHble HepaBeHCTBA U UX bubnuoreka [JOK
peuienue https://m.edsoo.ru/7f43b21e
KBagparHble HepaBeHCTBA U UX

49 peuienue. Mcnosp30BaHue CBOMCTB
U rpaduka KBaapaTUIHON (HYHKITUN

50 KBanpaTHbie HEpaBEHCTBA U UX bubnuoreka [JOK
pelenue. 3aKperiecHre https://m.edsoo.ru/7f43b5a2
I'paduueckas uaTepnperanus

51 HSpieHCTB u CI/ICTSMpHepaBeHCTB c bubmorexa HOK

https://m.edsoo.ru/7f43b098

JBYMsI [IEPEMEHHBIMU
I'padmueckas uHTEeprperanus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI [IEPEMEHHBIMU

53 KonTposnpHas paboTa o teme

"HepaBencrsa"




bubmuoreka [JOK

54 K
BajpaTIinas pyKumA https://m.edsoo.ru/7f4396¢6
N bubnuorexa [JOK
55 K ,
BapaTHiias YKL, e€ rpai https://m.edsoo.ru/7f439842
56 KBanpatuanas ¢pyHkims, e€ rpadux bubnuorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
b K
57 TapaGona noamoreka 11O
https://m.edsoo.ru/7f439eb4
53 [TapaOoua, KOOpAMHATHI BEPILIUHBI bubnuorexa [JOK
mapadoJTbI https://m.edsoo.ru/7f43a03a
[Tapa6osa, KOOpIMHATHI BEPIITUHBI
59 napaboJibl, OCb CUMMETPUH Bubnmorexa [IOK
P ’ P https://m.edsoo.ru/7f43alac
mapadoJTbI
[Tapabouna, KOOpAMHATHI BEPUIMHBI
60 mapaboJibl, 0Cb CHMMETPUHN bubnuoreka [JOK
1apadoJIbl, TOYKA MIEPECCUCHHUSI C https://m.edsoo.ru/7f43a31e
ocero OY
[Tapaboua, KOOpAMHATHI BEPLIMHBI
bu6mmoreka [JOK
61 1apaboJibl, 0Cb CHMMETPUHN
https://m.edsoo.ru/7f43a526
napaboJibl, MOHOTOHHOCTh
62 [Tapa6ona. O600mEeHNe
63 I'paduk pynkum y = kx
I'paduku pynkumit: y = kx, y=kx +
64
b
I'padpuxu Gynxomii: y = kx, y =kx +
65
b, y=k/x
66 I'padpuxu Gynxmii: y = kx, y =kx +

b, y=k/x, y=x3




I'paduxu Qynxmmii: y = kx, y =kx +

67 b, y=k/x, y=x3, y=vx
68 I'padpuxn Qynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
60 KonTtposnsHas paboTa o teme bubmoreka [IOK
"®yHKun" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YKCTOBOM bubmmoreka [{OK
IIOCJIEAOBATEIBLHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue mocae0BaTeIbHOCTH
71 peKyppeHTHOU hopMysoil u bubnrotexka LIOK
. https://m.edsoo.ru/7f43ebda
dhopmyroit n-ro uiaeHa
72 Apudmernueckas nporpeccus bubamorera LOK
https://m.edsoo.ru/7f43ed7e
73 Apubdmernueckas u bubnuoreka [IOK
reoMeTpUYEeCcKas Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 dopmyra n-To wieHa bubnuoreka [IOK
apruMETHYECKON MPOTPECCUU https://m.edsoo.ru/7f43f58a
75 ®dopmysia n-ro 4jieHa bubnuoreka [IOK
reOMETPUUYECKO TPOrpeccun https://m.edsoo.ru/7f43ef2¢
76 dopmysia CyMMbI IEPBBIX N YWICHOB bubnuoreka [JOK
apuMETHYECKON MPOTrPECCUH https://m.edsoo.ru/7f43f0c6
77 dopmysia CyMMBI IIEPBBIX N WICHOB bubnuoreka [IOK
reoMEeTPUUYECKON POrpeccuu https://m.edsoo.ru/7f43f72e
@opMyIibl N-ro 4jieHa
73 apupMeTHIeCKON 1 bubnuorexa [IOK

F€OMETPUUYECKON MTPOrPeECCU,
CYMMBI IIEPBBIX N YWICHOB

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




79

N300pakeHue 4ieHOB
apu(pMeTHYECKON porpeccuit
TOYKaMH Ha KOOPJAWHATHOU
IJI0OCKOCTH

80

N300pakeHue 4iIeHOB
apu(METHIECKON 1
r€OMETPUUYECKON MPOrpeCCUit
TOYKaMH Ha KOOPAVMHATHOU
IIJIOCKOCTH

81

JIMHEWHEBIN 1 SKCIIOHEHITHAIbHBIN
poct

82

CnoxHbI€ TPOLICHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHbl€ POLEHTHI. Pelienue
3a1a4

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtponsHas padoTa o reme
"UucoBErlIe IIOCIeI0BaTeILHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHUE, 0600IICHNE 1
cHCTeMaTH3amys 3HaHuH. 3aInch,
CpaBHEHHUE, ICHCTBUSA C
JIEMCTBUTEIbHBIMH YUCIAMH,
YHUCJIOBas TpsiMast

86

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMA 3HAHWIA.
[Ipo1ieHThI, OTHOIIECHUS, TPOTIOPIIUU

87

[ToBTOpEHue, 06001EeHNE U
crcTeMaTH3aIlHs 3HAHUM.
OxpyrieHue, IpUOIMKEHUE, OTICHKA




[ToBTOpEHue, 0600IIeHNE U
cucreMaru3anys 3Hanui. Pemenune

bubmuoreka [JOK

88 TEKCTOBBIX 3a7[a4 apU(PMETUIECCKUM https://m.edsoo.ru/7f443b12
criocoOom
[ToBTOpEHUE, 0000IICHNE U

29 cucreMarusanus 3HaHui. Pemienue bubnuorexa [JOK
TEKCTOBBIX 3aJ]a4 apuPMETUUECKUM https://m.edsoo.ru/7f443cd4
croco6om
[ToBTOpeHue, 0600IICHNE U

90 cucreMaru3anus 3HaHui. Pemienne bubnuoreka [JOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHuUEe, 0600IICHNE 1
CHCTEMAaTH3aLIMs 3HAHUIA. bubmuorexa [JOK

o1 [IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHuUe, 0600IICHNE 1

9 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

93 CHCTEeMAaTH3aLMsl 3HAHUIA. bubmuoreka [JOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

94 Hroropas koHTpoJIbHAs paboTa
[ToBTOpEHue, 06001mEeHNE U

95 cUCTEeMaTu3aIus 3HaHUM. bubnunoreka [JOK

[IpeoOpaszoBanue anredpandecKux
BBIPKEHUH, TOMYCTHMbIC 3HAYCHUS

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




96

[ToBTOpEHue, 0600IIeHNE U

cucremaTusauus 3HaHui. OyHKUWH:

IIOCTPOCHHE, CBOMCTBA H3yYEHHBIX
byHKIII

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

97

[ToBTOpEHUE, 0000IICHNE U

cucremaTusauus 3Hanuii. OyHkuu:

IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIMNA

bu6mmoreka [{OK
https://m.edsoo.ru/7f444{44

98

[ToBTOpeHue, 0600IICHNE U

cucreMarn3anus 3HaHu. OyHKINN:

IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX
byHKINHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

99

[ToBTOpEeHuUEe, 0600IICHNE 1

cuctemaTusanus 3HaHu. OyHkiuu:

MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKINHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

100

[ToBTOpEeHuUe, 0600IICHNE 1
CUCTeMaTH3alus 3HAaHHUH.
I'paduueckoe pemenrne ypaBHECHUI
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

101

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMsl 3HAHWM.
I'paduueckoe penieHre ypaBHEHUH
1 X CHUCTEM

102

O000I11IeHNE U CUCTEMATH3AL[MS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna v BEIYUCIIEHAS

1.1

BI:IHOJ'IH?ITB, coycras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘-IeCKI/Ie lIeI\/IICTBI/ISI C paqMOHaJIbHBIMHW YUCIIaMU

1.2

HaXO)II/ITB 3HAa4YCHUA YHCJIIOBBIX BLIpa)KeHHfI, IPHUMCHSATH
pa3zHooOpa3Hbie CrIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUEHU N JPOOHBIX

BBIPAKEHUH, coiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU

1.3

[lepexonute OT oAHOW (GOPMBI 3almUCH YUCEN K JIpyrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUIHYIO APOOb)

1.4

CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIIbHBIE YUCIIA

1.5

OKpyrIsTh yncina

1.6

BBINMOTHATE TPUKUAKY W OLICHKY Pe3yJibTaTa BBIYUCICHUH, OIEHKY
3HQYEHUM YHUCIOBBIX BBIPAKEHUN. BBINOMHATH JEHUCTBUS €O

CTCIICHAMM C HAaTypaJIbHBIMHU IMOKAa3aTCIISIMU

1.7

HpI/IMCHHTL INPU3HAKK OCIMMOCTH, Pa3JIOKCHHUC HAa MHOXUTCIU

HAaTypaJIbHbIX YU CCII

1.8

Pemars INPAKTUKO-OPHUCHTUPOBAHHLIC 3aJa4u, CBsA3aHHBIC C
OTHOILICHHUEM BCJINYHH, IpONOpPHHUOHAJIBHOCTBIO BCIINYHH,
IMPpOLCHTaAMH, HWHTCPHNPCTUPOBATL PE3YJIbTAThl PCHICHUA 3ada4d C
y‘IéTOM OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMM paccMaTpruBaACMBbIX

00BEKTOB

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

Hcnons30BaTh aﬂre6pa1/1qec1<y10 TCPMHUHOJIOTUIO W CHMBOJIUKY,

NpUMCHATDH e€ B nponecce OCBOCHUMA y‘IC6HOI‘0 Marcpualia




Haxonute 3HaueHus OyKBEHHBIX BBIPOXCHMHA TPH 3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
53 Boemonsate mpeoOpa3oBaHUs LEIOTO BBIPAKEHHS B MHOTOYICH
' IPUBEIEHUEM NOJIOOHBIX CJIaraéMbIX, pACKPHITUEM CKOOOK
BbInosHATE YMHOKEHHUE OJTHOUIEHA HA MHOTOWIEH M MHOTOYJIEHA Ha
24 MHOTOYJIEH, MPUMEHATHh (OpMyJbl KBajJpaTa CyMMBbl M KBajpara
pa3HoOCTH
OcCymiecTBIATh  pa3OKEHUE MHOTOUYIEHOB HA MHOXUTENIH C
2.5 MTOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYNIUPOBKU
CJIaraeMbIX, IPUMEHEHHS POPMYIT COKPAIEHHOTO YMHOXKEHHS
Y [IpumensTh mpeoOpazoBaHUs MHOTOUJIEHOB JJIsl pEILIEHUs pa3IU4YHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypalbHBIMU IMOKA3ATEISIMU
' JUTSI TIpeoOpa30BaHUs BRIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nuHElHBIE ypaBHEHHS C OJHOW TMEPEMEHHOH, MPUMEHSS
3.1 IIpaBUJIA NIEPEX0/1a OT UCXOJHOTO YPABHEHNUS K PABHOCHIIBHOMY €MY.
IIpoBepATh, ABISAECTCA JIM YUCIO KOPHEM ypaBHEHUS
32 IIpumensaTe rpaguyeckue MeETOAbl MpPU PEHICHUH JMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonbupars mnpumepsl Map YHUCEN, SIBISAIOLIMXCS — PpELICHueM
' JMHEWHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CTpouTh B KOOPIAMHATHON INIOCKOCTH I'paduK JIMHEHHOTO ypaBHEHUs
34 C IByMs IEPEMEHHBIMU; MOJIb3YACh IT'PaQUKOM, IPUBOJAUTH IPUMEPHI
pELIECHUs] ypaBHEHUS
35 Pemare cucrempl ABYX JIMHEMHBIX ypaBHEHUHM C  OByMs
' [IEpEMEHHBIMH, B TOM YHUCIIE TpapUUECKH
CocraBiTh U penaTh JMHEHHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBHIO 33Ja4d, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIH pE3yabTaT
4 Koopnunats! u rpaduku. OyHKIINN
N300paxaTh Ha KOOPAWHATHOM NMpPsIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpAMHATAM, JY4H, OTPE3KU, MHTEPBAJIbl, 3aIMCBIBATH

YHUCJIOBBIC TIPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




4.2

Ormeuatrh B KOOpHHHaTHOﬁ IJNIOCKOCTH TOYKM 110 3aJaHHbIM

KOOpJIMHATaM

4.3

CrpouTts rpaduky TMHEHHBIX GyHKIUH. CTpOUTh rpaduk GyHKIHH Y

=[x

4.4

OnuceiBaTh ¢ MOMOLIBIO0 (PYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, LIEHY, KOJHMYECTBO,

CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauts 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuii crnoco® TMpeAcCTaBICHHUS M aHalu3a
nH(popMaluy, W3BJIEKaTh W HWHTEPIPETHUPOBATh HHPOPMAIUIO U3

rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN

8 KUIACC

Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yyiciia ¥ BEIYUCIIEHUS

1.1

Hcnons30BaTh Ha4dYaJIbHBbIC MNpEaACTaBICHUA 0 MHOXECTBE
,Z[GﬁCTBPITCJ'IBHI)IX YUCCI IJId CpaBHCHUA, OKPYIJICHUA U BBI‘IHCHGHHﬁ,
I/1306pa)KaTB ,HCIZCTBHTGHBHBIG qucCijia TOYKaMHM Ha KOOpI[PIH&THOfI

PAMOM

1.2

[IpumeHsTh MOHATHE apPUPMETHUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOJWUThb KBaJpaTHbIE KOPHHU, MCIOJB3YS MPH HEOOXOIUMOCTH
KaJbKYIATOD, BBITIOJTHSATh npeoOpazoBaHus BBIPAKEHU,

COJACPpKAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Ys CBOICTBa KOpHeﬁ

1.3

Hcmonp30BaTh 3amucH OOJBIIMX M MaJbIX YHCET C IIOMOIIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncna 10

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

HpI/IMeHHTL IHOHATHUC CTCIICHU C LECJIBIM I1I0Ka3aTcJICM, BBIINNOJIHATH
r[peo6pa3013aHI/Is[ BHpa)KeHHfI, coZcpiKalmuX CTCIICHU C UTCJIbIM

IIOKa3aTcjIeM




2.2

BrInonHATE  TOXKACCTBEHHBIE MPEOOPA30BaHUA  pPaAllMOHATIBHBIX
BBIPAKCHUI HAa OCHOBE IPaBWI JEHCTBUM HAJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[TpumMeHnsTh peoOpa3oBaHMs BHIPAKEHUH U PEHICHUS Pa3TUIHBIX

3aa4 U3 MaTCMaTUKH, CMCKHBIX IPEAMETOB, U3 peaJH)HOI\/JI IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHEHHBIE, KBaJpaTHBIE YPAaBHEHUS M pPalMOHAIbHbBIC
YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYMS

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpOCTEHUIIME WCCIENOBAHMUS YPAaBHEHUH M CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
npe/icTaBiIeHUH (yCTaHABIUBAaTh, UIMEET JIM YPaBHEHHUE WM CHCTEMa

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEee)

3.3

[lepexomuTs OT cJHOBECHOW (OPMYJHUPOBKH 3amaun K €6
anredpanvyecko MOJENu C MOMOIIbIO COCTaBICHUSI YPaBHEHMS WU
CUCTEMBl YpAaBHEHUW, WHTEPIPETUPOBATh B COOTBETCTBHHM C

KOHTEKCTOM 33/1a4¥l TOJYy4eHHBIN pe3ybTatT

34

[IpumeHsTh CBONCTBAa UHMCIOBBIX HEPAaBEHCTB I CpPaBHEHMS,
OIICHKH, peIlaTh JUHEHHbIC HEPABEHCTBA C OJHOUN MEPEMEHHON U UX
CUCTEMBbI, 1aBaTh IpauueCKyI0 MILTIOCTPAIIMIO MHOXKECTBA PEIICHUN

HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB

DOyHKIMHU

4.1

IloHuMaTe W HCHOJIL30BATh (bYHKHI/IOHaJ'IBHBIe IIOHATHUA H A3BIK
(TepMI/IHLI, CHUMBOJIMYCCKHEC 0603Ha‘leHI/I$I), OonpCACIATb 3HAYCHHC
(1)YHKI_II/II/I 10 3HAYUCHUIO apryMmeHTa, OIpEaACIsATh CBOMCTBa q)YHKI_[I/II/I

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKINN BUA:

y=k/x

kix




, Y =X, y = X°, y = |X|, OIUCBIBATh CBOICTBA YMCIOBOH (QYHKIUH MO €&
rpaduxy

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ1bHOI71 nporpaMMmbl OCHOBHOI'O 001mero oﬁpasonannﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) U ynopsaao4uBaTh palMOHAJIbHBIC W UPpPALMUOHAIIBHBIC

qHucia

1.2

BremonaaTe apI/I(l)MCTI/I‘IeCKI/Ie )Iel\/JICTBI/Iﬂ C palMOHAJIbHBIMHU YUCJIAMH,
co4y€Tad YCTHBIC U NIMCHEMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMUCIICHHUS C

HppaivuOHAJIBHBIMHA YU CIIaMU

1.3

HaxonuTh 3HaueHUs CTEMEHEW ¢ LEeNbIMH MOKAa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAUYCHUS YU CIOBBIX Bblpa}KeHI/Iﬁ

1.4

Okpyrnarh  JEeHCTBUTENbHBIE  YHCIA, BBIMONHITh  HPUKUIKY

pe3ynbTaTa BIUMCICHHH, OLICHKY YHCIOBBIX BhIPAKEHUN

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars nuHeiiHble U KBagpaTHbIE YypaBHEHUS, YpaBHEHUS,

CBOJAINUECSA K HUM, HpOCTCfILHHG ,I[pO6HO-paHI/IOHaJ'IBHBIC YpaBHCHUA

22

PemaTh cuctembl IBYX TMHEHHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
Y CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE SIBISETCS

JIMHEHHBIM

2.3

Pemate TekcTOBEIC 3a7a4u anre6pa1/1qe<:KI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHUA YpaBHCHHA WJIIM CHUCTEMBI JIBYX ypaBHCHI/Iﬁ C IABYMA

IICPEMECHHBIMU

24

HpOBOI[I/ITL HpOCTCfII.HPIC HUCCICI0BaHUA ypaBHeHI/Iﬁ n CHUCTEM
ypaBHeHHfI, B TOM 4YHCJIC C TMPHUMCHCHHCM rpa(bnqecxnx
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yCTaHaBJIMBAThb, UMECT JIX YPABHCHUC

nJIn CUCTEMA ypaBHeHHfI peuicHus, €Ciin UMECT, TO CKOJ'ILKO)




2.5

Pemate yMHENHBIE HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA,
n300paxkaTh perIeHrue HEPaBEeHCTB Ha YUCIOBOM MPSMOH, 3aITUChIBATh

peICHUEC C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JIHHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAKOIIMUEC KBAaApPAaTHOC HCEPABCHCTBO, 1/1306pa>1<aTI> peICHuC
CHUCTCMbI HCPABCHCTB HA YHUCIOBOM HpHMOfI, 3aIMUChIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH PA3IMYHBIX 33434

OyHKINU

3.1

PacrioznaBate  (QyHKIMM  W3y4eHHBIX  BUAOB.  [loka3wIBaTh
CXEMAaTHUYEeCKH PACIOJOKEHHE Ha KOOPJWHATHOW IUIOCKOCTH
rpadukoB ¢yHkui Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HA4YCHUU KOA()(DHUIIMEHTOB, ONMMCHIBATHL CBOMCTBA

byHKIMHA

32

[Toka3piBaTh CXEMATHYECKH pACMOJIOKEHHE Ha KOOPAMHATHOM
MJI0CKOCTH TpadukoB GyHKIMN Buma y = VX, y = [X| ¥ onuchIBaTh

CBOMCTBA (PYHKIIHI

3.3

Crpouth M u300pakaTb CXeMaTH4YEeCKH T'paUKH KBaJpaTHUYHBIX
(yHKIIMHA, OMUCHIBATH CBOWCTBA KBAAPATHYHBIX (DYHKIHMH MO HX

rpadgukam

34

PacnioznaBate KkBagpatuyHyto GYyHKIUIO 10 GopMyle, MPUBOAUTH
OpUMephbl KBAaJIpaTUYHBIX (PYHKUIUN U3 peanbHON >KU3HU, (PUUKHU,

TreoOMETpUn

Apudmernueckas U reoOMeTpHUEcKas IPOrpeccuu

4.1

Pacrnio3naBath apI/I(bMeTI/I‘ICCKYIO U TCOMCTPUYCCKYIO IPOTIpeCCUuun

IIpH Pa3HbIX crocobax 3aJaHHus

4.2

BbINONHATE BBIYMCICHHUS C HUCHOJb30BaHHEM (GOPMYN n-To 4jeHa
apu(pMeTHUECKON U FreOMEeTpUYECKOil mporpeccuii, CyMMbl IIEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTL YJICHBI OCICa0BAaTCIIBHOCTHU TOYKaMH Ha

KOOpHHHaTHOﬁ IIIIOCKOCTH




4.4

Pemate 3aga4u, CBA3aHHBIC C YHMCJIOBLIMHU IIOCIICA0OBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadu Hu3 peaanoﬁ JKHN3HHU (C HCIIOJIBb30BaHHUECM

KaIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTUIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JIECSITUUHBIE, NIEPEXO] OT OJHOM (OPMBI 3aruCU
1.1 npobeit k npyroi. IloHsiTME palMOHAIBHOrO 4YHCia, 3alKiCh, CPAaBHEHUE,
YHOPSI0YMBAHNE PAITHOHAIBHBIX YHCET
- ApubdmMernueckue JeCTBUS C pallMOHAIBHBIMU YnciIamMu. Pemenne 3a1aq u3
' peanbHOM MPAaKTUKKA HA YacTH, Ha IPoOH
13 Crenenb Cc HaTypaJbHBIM I[IOKa3aTeleM: ONpeaelieHue, MpeoOpazoBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNs, 3aUCh OOJBIINX YHCE
14 [IporieHTHI, 3aNTUCh TIPOLIEHTOB B BUE JAPOOHM M JAPOOH B BUJE MPOIICHTOB.
' Tpu OCHOBHBIE 33/1a4M HA IPOLIEHTHI, PEIICHHUE 3a/1a4 U3 PEAbHON PAKTUKH
15 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH, pa3JIOKEHHE HA MHOXHUTEIH
' HaTypaJIbHBIX YUCET
L6 PeanpHbie  3aBucuMOCTH, B TOM 4ucie TpsimMas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
51 [IepeMeHHbI€, UNCTOBOE 3HAUEHHUE BBIPAKEHUS C IEPEMEHHOMU. JlonmycThMble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBienre 3aBUCMMOCTH MEXKAY BEIMYMHAMH B BUAE (DPOPMYIIBL.
' Boruncnenus no hopmynam
)3 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPKEHUH, TOXKJIECTBEHHO paBHbBIC
' BBIpa)KEHUS
2.4 CBoiiCTBa CTENEHU C HATYypaJIbHBIM MOKa3aTeIeM
5 s OnHounensl 1 MHOTOWIEHB. CTeneHb MHOrowieHa. ClioKeHue, BBIUUTaHuE,
' YMHO>KE€HUE MHOTOYJIEHOB
@opMynbl COKpPALIEHHOTO YMHOXXEHMs: KBaJApaT CYyMMblI W KBaapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaJapaToB. Pa3noxkeHWe MHOTOUYIEHOB Ha
MHOXUTEIN




3 YpaBuenus
11 VYpaBHeHHe, KOpPEHb ypaBHEHHMs, IpaBHJa NpeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
12 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO
' YPaBHEHUS, PELICHUE JIMHEMHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUH 10 yCIOBUIO 3a7au. PereHre TeKCToBbIX 3aa4 ¢
' IIOMOIIIBIO YPABHEHUHN
34 JIuHeiHOe ypaBHEHHE C IBYMs [IEPEMEHHBIMU U €T0 IpauK
Cucrema JOByX JUHEHHBIX ypaBHEHUN C JBYMS NepeMeHHbIMU. Pemienue
3.5 CUCTEM ypaBHEHUH cr1ocoO0M MoAcTaHOBKHU. [Ipumepsbl perieHns TeKCTOBbIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopnnnara Touku Ha npAMoii
40 Hucnosle mpoMexyTKH. PaccTosiHne MexX 1y IByMs TOUKaMH KOOPIMHATHOMN
' psIMOM
43 [IpsimoyronpHas cuctema KoopAauHaT, ocu Ox u Oy. Alcrucca U opauHaTa
' TOYKM HAa KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHue rpadmkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pelmieHre JITHMHEHHBIX YpaBHEHUHW M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHMS
1 Yucna ¥ BBIYMCIEHUS
. KBangpatHblii kopeHb u3 uucia. IloHsaTHe 00 MppalMOHANIBHOM 4YHCIIE.
' JlecaTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CBoiicTBa apu(MeTHYECKHX KBaJpaTHBIX KOpHEH W HMX NpUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BBIPAXCHUM " BBIYHCIICHUSIM.
JlelicTBUTENIbHBIC YHCIIA




1.3 Crenens C 11eJIbIM TIOKa3aTesieM U €€ cBoicTBa. CTaHmapTHas 3alKuch YKCiia
2 AnreOpandecKkue BBIPaXKCHUS
51 KBagparHbelii TpEXwiIeH, pa3jIoKEHUE KBAJPATHOIO TpPEXUYIEHAa Ha
' MHOXHUTEIHN
2.2 AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIpeoOpazoBaHue
3 VYpaBHEHUS 1 HEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMynaa KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
33 [Ipocreiime npoOHO-pallMOHANBHBIE YpaBHEHUS
I'paduaeckas naTEpIpETAIMS YPAaBHEHHUM C IBYMS IEPEMEHHBIMHU U CUCTEM
3.4 JIMHEWHBIX YPaBHEHUM C ABYMS EpeMEHHbIMU. [IpuMephl pemenus cucteM
HEJIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
3.6 YucnoBble HEpABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpEeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM EPEMEHHOU
3.10 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMHU
il [Tonstne Qynkuuun. OOMacTh ONpeAenaeHUs U MHOXECTBO 3HAaYCHH
' ¢bynakiun. CrnocoOs! 3aaanus QyHKIUI
4.2 I'paduk pynkuuu. Urenue cBorcTB HyHKINH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKINNA, OTPAXKAIONINX PEaTbHbIE MPOIECCHI
44 OYHKIMM, OMKCHIBAIOUIUNE MPSAMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIE
' 3aBUCHUMOCTH, X TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
. PanmonaneHble 4Mclia, WppanMoOHANbHBIC YHCIA, KOHEYHbIE M OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOKECTBO  JACUCTBUTENBHBIX  YHUCEN, JICWUCTBUTENIbHBIE YHCIA  Kak
15 OCCKOHEYHBIE JIeCATUYHBIE ApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOKECTBOM JICCTBUTEJIBHBIX YHUCEN W KOOPAMHATHOM MPSMOM.
CpaBHeHuE 1eHCTBUTENbHBIX YU CEI
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
W3mepenust, npubamxeHus1, OIeHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyXkatomiem mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpubnmxkeHus. Oxpyriaenue uncen. [Ipukuaka u oleHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHH, CBOIIMXCS K TUHEWUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
Yy bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHus ypaBHEHUM TpETbel U
' YeTBEPTOM CTENEHEN Pas3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX JTMHEMHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU
29 Pewienne cucrem IByX ypaBHEHMi, OJTHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas nHTEpIIpEeTaLIMs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemienmne TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 HucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBa




I'padmyeckas wHTEpIHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

2.16
IIEpEMEHHBIMU

3 OyHKIMU

31 KBangparnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaborna, KoopauHATHI
' BEPIIUHBI TapaboJIIbl, 0Ch CHMMETPUH 1TapaldoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 uxX CBOHWCTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMcTBa

34 I'paduku Qynkuuii , u ux cBoicTBa
4 UucnoBele MOCaeA0BaTENbHOCTH

i1 Omnpenenenre u crnocoObl 3a/1aHNs YUCIOBBIX MOCIEI0BaTeNbHOCTEN. 3ajaHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIion U Gopmysoil n-ro dieHa

19 Apudmernueckas mnporpeccus. Dopmynbl n-ro 4wieHa apuPpMETHUECKON
' MIPOrPECCUH, CYMMBI TEPBBIX 7 YUIEHOB

43 I'eomerpuueckas mnporpeccuss. @Popmynsl 7n-T0  4Yjl€HAa TIE€OMETPUYECKOU
' MIPOrPECCUU, CYMMBI TIEPBBIX 71 UIEHOB

14 N3obpaxenne YiIeHOB apuPMETHUCCKONW W TEOMETPUUYECKOW IMPOTPECCHiA
' TOYKaMHU Ha KOOPJAUHATHOMW TJIOCKOCTH. JIMHEMHBIN U SKCITOHEHIIMATBHBINA POCT

4.5 Cno>HbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHUAMH: MHOKECTBO, ITOJAMHOYKECTBO,
OIepalM¥ HaJ MHOXKECTBAMM; YMEHHE OIEPHUpPOBATh MOHITHIMMU:
rpad, cBs3HBIN rpad, AepeBO, LUK, NPUMEHITh WX MPU PELICHUU
3aJad; YMEHHE HCIOJb30BAaTh IpauyecKkoe IpPeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB M SIBICHUH, NpHU

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh NOHATHIMU: ONIPEJEIICHNE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaThb WCTUHHBIE M  JIOKHBIE
BBICKAa3bIBAHUS, NPHUBOJNUTH NPHUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCET, MPU3HAKU
JEIMMOCTH, 1eJI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIM BUJ YUCIIA, pallMOHAIILHOE YUCIIO,
UPpAlMOHATIFHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JCWCTBUS C UWCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATh YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCHA; YMEHHE JAeNaThb HNPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITHSIMH: CTEIIEHb C LENBIM MOKa3aTeseM,
apudmeTryecKuil KBapaTHbI KOPEHb, MHOTOYJICH, alire0Opanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIEHH
Oosbllle €IUMHMIIBI; YMEHHE BBINOJHATH PacuéTbl HO (dopMmynam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHSAMHU, pa3IoKeHUe MHOIOWIEHa HA MHOXKUTEIH, B
TOM YHCJIE C MCIOJIb30BaHHMEM (OpMya pPa3HOCTH KBaJApaToB U

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHWHbBIE U KBAJPAaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIC HEPABEHCTBA U KX CUCTEMBI,
KBaJ[paTHbIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IPU PEIIEHUH 33/]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 3a/1a4; YMEHHE MCIIOJIb30BaTh KOOPJIMHATHYIO
MPSIMYI0O U KOOPJAUHATHYIO TIJIOCKOCTH JIJIsI M300payKeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QyHKINU, HYIU
GbyHKIHH, MTPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HaWOOIbIIee W HAWMEHbIEE 3HAUYCHUS
GyHKIWH; YMCHHE OTICpHUPOBATH TIOHSITUSIMH : npsMast
MIPOITOPIIHOHABHOCTb, JIMHEWHAS (PYHKIIHS, KBaJIpaTHIHas (QYHKIIHS,
oOpaTHas MPOMOPIHUOHATIBHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpabuku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
OIPEIEICHUS CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PELICHUS
3a/a4 U3 IPYrux y4yeOHBIX MPEAMETOB M pealbHOMN KHU3HU; YMEHUE

BbIpaXkaTh GopMyIaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMU

Ymenue OTIepUpOBATH MOHSTUSAMH: MOCJIeI0BATENbHOCTD,
apudmernyeckass U  TE€OMETpPUYECKass IPOrPEecCUu; yMEHHeE
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (POPMYIIBI CYMMBI U
oOl1ero 4wieHa mpu pelieHuy 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYTux

y4eOHBIX MPEAMETOB U PEATbHOM KU3ZHU

YMeHue peuiaTh 3aJia4r pa3HbIX THUIIOB (B TOM YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTH, ABHKXCHHUC, pa60Ty, LOCHY TOBAapOB U CTOUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3a/la4U U3 obnactu YIIpaBJICHHUS JIMYHBIMU
U CEMEUHBIMU (bHHaHCB.MI/I); YMCEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI 110 YCJIOBHIO 3aJia4H,
HCCJIICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUAMU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUca M BbBICOTA
TPEYroJbHUKA,  YETBIPEXYTOJIBHUK,  IapajienorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
yYMEHUE peulaTh 3a/1a4d, B TOM YHUCJE U3 MOBCEIHEBHOM >KU3HHU, Ha
HAaXO0/IEHUE FeOMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3YyYEHHBIX

CBOWMCTB ¢uryp u hakroB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YyroJl MEXIy NPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKIUS,
nogobue  guryp, TOJOOHBIE  TPEYroJbHUKH,  CHUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TPSMOW; YMEHHUE PAclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, MapajuieIbHOCTE U

NEPHNCHAUKYIIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/Ib;
YMEHHE OIICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATh (OpPMyNbl TepUMeTpa U IUIOLAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
MPSIMOYTOJIbHOTO Tapasuleienuneia; yMEHUE NMPUMEHSITh MPU3HAKU
pPaBEHCTBA TPEYroOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy [ludaropa, TpuroHomerpuyeckie COOTHOIICHUSA ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHne wu3o0paxaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C TOMOIIBI0 YEPTEIKHBIX
UHCTPYMEHTOB U AJIGKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHasE CHUCTEMaA
KOooOpAuHAaT, KOOpPAMWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATh BCKTOPbBI W KOOPAWHATBHI JJIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘IC6HLIX npeaMETOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBATh TMOHATHUAMU: CTOJIOMKOBEIE U KPYIr'OBbBIC

AuarpaMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,




HauOOJbIlIee U HAMMEHBIIEe 3HAYCHHSI, pa3Max YHCIOBOTO Habopa,
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEeoOpPa3OBHIBATH
nH(OPMALIHIO, TIPEICTABICHHYIO B TaOMWIAaX W Ha Juarpammax,
OTPaXKAIOIIYI0 CBOWCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
ﬂBHeHI/Iﬁ; YMCHHUEC  pacCliO3HAaBAaThb N3MCHYUBBIC BCIIMYNHBI B

OKpYKaloIllleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydailHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO)
CIIy4ailHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHH B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHMW30BaHHOTO Iepedopa U € HCIOJIb30BAaHUEM
MpaBWJIa YMHOXEHHS,; YMEHHE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJIECHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEpPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN W3YyYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJANTH IMPUMEPHl MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MaTeMaTHKH
B HCKYCCTBE, OIMCHIBATH OT/CIbHBIC BBIJAIONIUECS PE3yJIbTaThI,
MOJIYYCHHBIC B XOJIC Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, NPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOUN UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'9
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHI, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpaluid C PalHoOHAIbHBIMU
' YUCIaMH

- JletictButenbHple uncia. ApupMETHYECKHE OTEpalUH C JIEHCTBUTEILHBIMU
' YUCIIaMH

s [IpubmmxE€HHBIC BBIYUCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
' pe3yJibTaTa BBIYMCIECHUN
2 AnreOpandeckue BbIpaXKEHUS

2.1 bykBeHHBIC BhIpaXKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp c nenbiM nokasareneM. CTeneHb C palUdOHAIbHBIM IOKa3aTeseM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 Anrebpaundeckas 1po0b

) s ApudMeTnuecknii  KOpeHb  HaTypaJlbHOW  cremeHu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Lensle u npoOHO-palyoHanbHbIe ypaBHEHUSA. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnosble MOCNEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN




Apudpmernueckass M TeoMmeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynknmsi, crnocoObl 3amanus GyHKuu. [paduk  PyHkmum. OO6macts
OTIpe/IeNIeHNs] U MHOXKeCTBO 3HaueHu# ¢pyHkiun. Hynu dyakmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (pyHKnnu. Hawmbosbiiee m HamMeHbIIee 3HaYeHHE (DYHKIUU Ha
MIPOMEXKYTKE
6 KoopannaTs! Ha IpsAMOM M INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOTroyrojibHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 H3Mepenne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTops! Ha MI0CKOCTH
8 BeposATHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Matemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkapserueB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemienue»

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIN ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadborannoe MakaperueB FO.H., Munarok H.I'., Hemikos K.W. u np.; nox
penakuueit TenskoBckoro C.A. AkimoHepHoe o0iiectBo «M3aaTenbeTBo
«IIpocBemienue»

* Martemartuka. Anrebpa: 9-it kiacc: 6a30BbIl ypOBEeHb: yUeOHHUK; 15-¢ nznanue,
nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemikos K.W. u 1p.; mox
penakuueit TenskoBckoro C.A. AkimoHepHoe o0iiectBo «M3aaTenbeTBo

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. MeTonuueckue pekoMmeHaanuu s 7-9 kimaccos /FO.M. Komsrus,
M.B.Tkauesa , H.E. ®enoposa, M.U. 1labynun

2. Ypoxku anre6psl B 7 kimacce. / B.M. JKoxog, JI.b. KpaiineBa. [Tocobue ms

yaurteneit. / M.: Bepoym — M



3. Anrebpa. Jlunaktudeckue matepuainsl. 7 kiacc, /M.B.Tkauesa, H.E.

®enoposa, M.U. Illabynun. u ap.- M.: [IpocBemienue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. Enunas xomiexuus nudpoBeiX 00pa3zoBaTelbHbIX pecypcoB http://school-
collection.edu.ru/

2. ®enepalibHBIN IICHTP WHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru/

3. Anpnekc. YueOHuk https://education.yandex.ru/

4. «Yuu.py» https://uchi.ru/

5. «fxmaccy https://yandex.ru/

6. «®oxcodopa» https://foxford.ru/

7. Poccwmiickas anmekTpoHHas mkosa https://resh.edu.ru/

8. 3aHMMareNbHasi MaTEMATHKA MIKOJIbHUKAM (OJIUMITHUA]IbI, UTPBI, KOHKYPCHI 1O
MareMatuke) https://mathon-line.com/

9. ®enepanvHbie 00pa3oBaTeNbHBIC TOpTabI https://edu.ru/

10. O6pazoBatenpHbIi eHTP «Cupuyc» https://sochisirius.ru/

11. O6pazoBarenpHas miatdopma https://edu.gounn.ru/

12. O6pazoBatenbhas matdopma "Jlekra" https://lecta.rosuchebnik.ru/
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