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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOM XKU3HU. Pa3BuTHE y 00y4arommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B IIpUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydyeHue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HaOJI0aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreunBacT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHNe U KOHKPETHU3aIuio, a0CTparupoBaHue u
aHanoruto. OOydeHume  anreOpe  mpeamnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JISATEIBHOCTH OOYYaroMIMXCs, IOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3aleil JesITeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «AnredOpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucna ¥ BeIUKCICHUSN», « ANTeOpandecKkue BhIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET N3YUCHUS Kypca, B3aUMOJACHCTBYS C
JPYrUMU ero JuHusMd. B xoxe wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AmnreOpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «YWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIUXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHON
’KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMM YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K cpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIeH, OIMHMCAHMUS MPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOASAT TaKkke
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO Ha TOJIyYEHUE
OOy4YaroIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS M UCCIEAOBaHMs Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucnma © BBIUKCIEHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COJEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOU (OPMBI 3aIUCH
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YHOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS €
palMOHAIBHBIMYA YMCiIamMu. PelieHue 3aad 3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE ONPENENEeHUs, 3auch O0nbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHnE TPU3HAKOB  JEIUMOCTH, pAa3JO0KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPONIOPLIUOHAIIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycTrMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXK Ty BEJIMYMHAMU B BHJIE
dbopmybl. Beraucienus no dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. Ciio)KeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPABHEHUIA.

JIuneitHOe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C ABYyMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/Jad C TOMOIIbBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssmou. UnuciioBble IPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AGcrucca U opAvHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucumocted. llonarune ¢ynknuu. ['padux
¢bynkiun. CoiictBa Qpynkuwmii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dynkimm
y = |x|. T'paduueckoe perieHue TMHEHHBIX YPABHCHHUN W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BIYMCICHUSA

KBagparHbiii kopeHb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
Jecatruunblie TPUOIMKEHUST UPPALIMOHABHBIX uKcen. CBONCTBA apuMETHYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUKCJICHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM NIOKa3aTeneM 1 e€ cBorictBa. CTaHaapTHAs 3aMUCh YUCIIA.

AJiredpanyecKue BbIPpAKEeHUsA

KBagpaTHbiii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJIeHHE alreOpandecKkux ApoOer.
PannonanpHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIIMXCS K JJMHEMHBIM U KBaJIPATHBIM.
[Ipocreiiime qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTaldsi ypaBHEHUM C ABYMs MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIMHA

[lonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
¢ynxiun. CrnocoObl 3a1a0us QyHKIUHA.



I'paduk Pynkuun. Yrtenue cpoiicTB (yHKIMU mo e€ rpaduky. [lpumeps
rpaukoB QyHKLIUH, OTPAKAIOLIUX PEAJIBHBIE ITPOLIECCHI.

@OyHKINMK, ONUCHIBAOIIKME MPSMYH0 M OOpaTHyI0 HPONOPLHOHATIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yuciaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU MIPSMOU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEeHME. Penmienne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl perieHnst ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. PellieHne cucTeM JByX ypaBHEHHH,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOW mepeMeHHOu. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas dynknus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI 11apadoJIbl, 0Ch CAMMETPHUH MapadOJIbI.



I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[IoHsAiTHE YHCIIOBOM IIOCIENOBATEIBLHOCTH. 3aJaHHE IIOCIIEN0BATEIBHOCTH
pEKyppeHTHOH dhopMynoi U HOpPMyYIIOi n-TO YICHA.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHUCKOU
MAaTEMATUKH, [I€HHOCTHbIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHUHA U peau3alluU €ro
npaB, TMpPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUMU, MPOUEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE YyYacTME€ B PEUICHWM NPAKTHUYECKUX 3a/ad
MAaTEMATUYECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruoHaIbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K SMOLMOHAJIBHOMY UM  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, PaCCYyXICHHUN, YMEHUIO BUICTh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTAlMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeIO0BEUYECKOU
JEeSITETbHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl PA3BUTHUSL LIMBUJIA3ALINH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTHKH M MAaTEMAaTHYECKOW KYJIbTYpPOW KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHIIUMHU HABBIKAMHU HCCIEA0BATEIIBCKOU
JEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHMEe, (POPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas



aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pehICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pElICHUs 3aja4
B 00J1aCTH COXPAHHOCTH OKPYXAaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOXKHBIX MOCJEACTBUM ISl OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX PEeIIeHNUs;

8) ajanranus K U3MEHAIIMMCH YCJIOBUSAAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IE€ATEIBHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PCEIICHUS W JeWCTBUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATbDI
ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornueckmne aeiicTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIUPOBATH
OTpEeIeICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH W  MPEoOPa30OBLIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YacTHhIE U oOIIue,
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTuBopeurss B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX,
npemiaraTh  KPUTEPUM  JUIS  BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pasz0upaTh I0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIHHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTH4ecKnx (haKkToB, BBICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BBIOMpATh Ccroco0 pemieHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOJIemMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEIBLHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJISITH HEJOCTATOUYHOCTh W M30BITOYHOCTh HH(OpPMalMH, HAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpaTh (GOpMy TMpeACTaBiIeHUS HHQOpMALMKU M WILTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JAuarpaMMaMM, WHOW TIpadukod Hu uX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
YUUTENIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

BOCIPUHUMATh M (OPMYJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJIEeHHs 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0sIeMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIEJICHHbIE HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3HIIMM, B
KOPPEKTHOU GopMme hopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUS C YYETOM 3aJ1a4 NPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCHOJb30BaTh  INPEHMMYIIECTBA  KOMAaHJIHOH U
WHAMBUAYAJIbHON paboThl MNpU pPElIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajady;



e TPUHHUMATH 1EJIb COBMECTHON AESITENbHOCTHU, TUIAHUPOBATH OPTaHU3AIHI0
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CYXJ1aTh IIPOLIECC U PE3YNbTAT PabOThI, 0000IIATh MHEHUS HECKOIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYHIOBBIX ¢dopmax padboTel (0OCyXKaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMBl M JIpyTHE), BBINOJHATH CBOIO YacTh
paboThI U KOOPJIMHUPOBATH CBOM JCUCTBUS C JPYTMMHU YWICHaMU KOMaHIbI,
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
Camoopranusauus:

e CaMOCTOSITENIbHO COCTABIIATH IUIAH, aITOPUTM pEIICHUS 3a7add (WU ero
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBbIN HHTEJJIEKT:

e BJIAJAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca u
pe3yibTaTa pelieHus MaTeMaTuueCcKon 3a/1auu;

e TMpPEABUICTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a/layd, BHOCHUTh KOPPEKTHUBBHI B JIEATEIHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMJICHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNIbTaTa JEATEIBHOCTH MOCTABICHHOW IENH
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTYDKCHHS WU HETOCTYKCHUS IIEITH,
HaXOAWTh OMUOKY, TaBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATBI
K xouiy oOydenus B 7 KJjacce o0OydaroOmUiAcs TOJYYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbImonHsATh, codeTas yCTHbIE M MUCHbMEHHBbIE NPUEMBI, apUPMETHUECKHE
JNEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHHsI YMCIOBBIX BBIPAXKEHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYCHUM APOOHBIX BBIPAXKCHUMN, COAEpIKAILIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT 0oAHON (HOPMBI 3amMcH yuced K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHATILHBIE YKCTIA.

OKpyTasTh YKCIIA.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCIECHHM, OLIEHKY 3HaUYE€HUI
YUCJIOBBIX BBIPAXEHUN. BBINOIHATE AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.



[IppuMeHATP  NpPU3HAKU  JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCETL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MNPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBHEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBath anredpanyecKyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, PUMEHATDH
e€ B IpoLecce OCBOCHUS YUEOHOro MaTepuara.

Haxonnute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BolnonHATE  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEAECHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYWICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyILIECTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU  CIaraéMsiXx,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsi MHOTOUWICHOB JUIsl PELICHUS PAa3IMYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Peware JMHENHBIE YpaBHEHUSA C OJHOM NEPEMEHHOW, NMPUMEHSS IpaBuUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY emy. [IpoBepATs, sABIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOJIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonbGupate mnpumepsl Map 4YHCElN, SBIAIOIMIMUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW IIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHWHBIX
YPaBHEHUM IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N300pakath Ha KOOPAMHATHON MPSMOI TOYKH, COOTBETCTBYIOITUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIUCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anreOpanvdeckoM s3bIKeE.



OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCThb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalU3a MHOOpMaIuwy,
W3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAITHIO U3 TPadUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOECTBE JCHCTBUTEIIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUYMCIICHUHN, N300paXKaTh JACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe noHsTHE apuMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUM, COJEPKAIIMX KBAJpPAaTHbIE KOPHHU, HCIOIb3YA
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpumMeHAT, NOHSATHE CTENEHH C LEIbIM TOKA3aTeJeM, BBINOJIHATD
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKALTUX CTENEHHU C LEJIBIM MTOKAa3aTeIeM.

BBINMOMHATH TOXIECTBEHHBIE NMPEOOPa30BaHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aire0pandecKuMu Jpo0sMHu.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIH.

[TpumensTh mpeodpa3oBaHus BEIPAKEHHM JIs pEIICHUST PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHENHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YpPaBHEHHUM, B
TOM 4YHCJI€ C IPUMEHEHUEM TpauUeCKUX MpeACTaBIeHUM (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEIICHHS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3ajaduu K €€ anreOpandyeckoi
MOJEIN C IIOMONIBIO COCTABJIEHUS YPABHEHUS WA CHCTEMbl YypaBHEHUU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHSATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaUYecKyr0 HWJUTFOCTPAIIMI0 MHOXXECTBA PEIICHUN HEPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.



DOyHKIUU

[loHumMaTh ¥ KCHONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNATh 3HaueHHEe (YHKIHUU O 3HAYCHHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpoutsb rpaduku daeMeHTapHbIX GYHKIUNA BUJIA:

y = k/x, y =x% y =X’y = x|, y =VX, onuceBaTh CBONCTBa YHMCIOBOM
dbyHkIuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromIMiicss TOJYYHUT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAIIBHBIC U UPpAllMOHATIBLHBIE YHCIIA.

Breinmonuare apudmeTudyeckue JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyeTrass YCTHbIE M MHUCHMEHHBIE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHMs CTENEHEW C MENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh I€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY PE3yJbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pewmiats JMHEHBIE W KBaJpaTHbIC YPaBHEHWS, YPaBHEHUS, CBOJISIIHECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHATIbHBIE YPaBHEHUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMS IIEPEMEHHBIMU H
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TeKkCTOBbIE 3ajauu  aJireOpamndeckuM CrocoO0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpapUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YpPAaBHEHUM pELICHUs, €CJIM HMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, H300paxaTh
pelIeHre HEPAaBEHCTB HA YHUCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aITUCHIBAThH PEILICHHE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBath (yHKUMHM W3y4eHHBIX BUIOB. [loKa3biBaThb CXeMaTHUECKH
pacrnoyioKeHue Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB (PyHKIUN BUJa: y = kx, y
=kx+b y=kix,y=ax+bx+cy=x,y=+%y =[x, B 3aBucumoctu ot
3HauYE€HUU KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEeMaTUYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OTMMHCHIBATHh CBOWCTBA KBAJPATHYHBIX (PYHKIUH 10 UX Tpaduxam.



Pacnio3naBaTh kBajgpaTnuHy0 QYHKIHUIO 110 (HopMylie, TPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuci1oBbIe MOCTEI0BATEILHOCTH M IPOrPecCUH

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX CIOCO0AX 3a7aHMsL.

BbINONHATE  BBIUMCIAEHUS C UCHOJB30BaHUEM (OPMYJI N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccruii, CyMMBbI MIEPBBIX N YJIEHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuyecTBO 4acoB DJ1eKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/nn Konrpoanusie Ipakruuyeckne (uuppoBbie)
NMPOrpamMMbI Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
| Yucaa u BeIUMCIeHU. PalimoHalbHbIE 75 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOPaHeCKHE BHIpaxeHIA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 YpaBHCHHS M HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K .® 24 1
OOpZHHATEI M rpaduii. GyHKIUK https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpEHie H 0bobueHie 6 https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM
Ne ni/m Konrposbubie Ilpaktuueckne (uuppoBbie)
NPOorpaMMsbl Bcero
padéoThI paboThI o0pa3oBaTe/IbHBIE
pecypchl
b K
1 Yucna u Beruncnenus. Kaapataoie KOpHU 15 1 nommorexa HO
https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHp ¢ UeablM g 1 bubnuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUSL. 15 | bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
4 KBagpartuble ypaBHenus. KBagpaTHslii 19 1 bubnnoreka [JOK
TpEX4JIEH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 7 1
> Ypasnenui. CHCTEMbI ypaBHeHHH 3 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
H 12 1
7 CpaBCHCTBA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o .
8 YHKIH. OCHOBHBIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o Y 9
YHKUHH. THCAOBEIE QYHKLIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 1
OBTOPCHHE 1 ODODILEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

9 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/m Konrpoasubie IIpakruueckne (uuppoBbie)
MPOrpaMMbl Bcero
padoThI paboThI o0pa3oBare/bHbIE
pecypchl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 1 bubnuorexa [{OK
qucia https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
i i 14 1
2 ¥/PABHEHIT C OJIHON MepeMeHol https://m.edsoo.ru/7£419d08
. bubnnorexa [JOK
3 VYpaBHenus. CUCTEMBI ypaBHEHUM 14 1 hitps://m.cdsoo.rw/7£419d08
bubnunoreka LIOK
. 1
4 HepagenctBa. CucteMbl HEpaBEHCTB 16 hitps://m.edsoo.ru/7f419d08
bubnmorexa LIOK
1
> DynKumm 16 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
1 1
6 YucnoBbie OCIEI0BATENHHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 bubnmorexa LIOK
3HAHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo 4acoB

JI:[;-)II Tema YpoKka Beero KOHTpOJ’IbHLIe HpaKanecxne 3JIeKTp0HHbIe II]/I(])pOBLIe
padoThbI padoThI o0pa3oBaTe/ibHbIE PeCypPChI
1 [TonsiTHE palMOHAIILHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMU YHCIAMU
3 Apudmernueckue neiicTBus ¢ |
palMOHAIBHBIMU YHCIAMU
4 Apudmernuaeckue neiicTBus ¢ |
paloHaIbHBIMU YU CIAMU
Apudmernueckue T1eUCTBUS C
5 panyoHaIbHBIMU YcIamMu. BxoaHast 1 1
KOHTpOJIbHast paboTa
6 Apudmernueckue neiicTBus ¢ |
palMoOHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynops104iBaHUE PAllUOHATIBHBIX |
qucen
2 CpaBHeHue, ynopsa04iMBaHUE palliOHAIBHBIX |
qucen
9 CpaBHeHue, ynopsi04iBaHNe palliOHATIbHBIX 1
qucen
10 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubnmorexa LOK

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



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

bubnunoreka LIOK

12 CreneHb ¢ HaTypaJbHBIM MMOKa3aTEIEM hitps:/m.cdsoo.ru/7i42154
13 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM
15 Pemenrie 0oCHOBHBIX 3a/1a4 Ha JpooOH,
IIPOLIEHTHI U3 peaJIbHOM NPAKTUKU
16 Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLIEHTHI U3 peaJIbHOM NPAKTUKU
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pealbHOM MPAKTUKU
18 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
IIPOLIEHTHI U3 peaJIbHOM MPAKTUKU
19 [Ipu3Haku genuMocTu, pa3ioKeHus Ha
MHOXHUTENHN HATYPAIbHBIX YHCEI
20 [Ipu3Haky OeIMMOCTH, Pa3JIOKEHHS Ha
MHOXHUTEIHN HATYPaJIbHBIX YHCEl
71 Peanbnble 3aBucumocTtu. [Ipsimast u odpaTHas
MIPONOPLIMOHAIBHOCTH
” Peanbnbie 3aBucumocTtu. [Ipsimas u obpaTHas
IIPONOPLIMOHAIBHOCTH
3 Peanbubie 3aBucumoct. [Ipsimast u o6paTHas
IIPONOPLIMOHAIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas
MIPOMOPLIMOHAIBHOCTH
)5 Kontponbnas padora Ne 1 o teme
"PaninoHanbpHbIE yncia'
26 BykBeHHBIE BbIpaKeHUs bu6muoreka [JOK



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

https://m.edsoo.ru/7f4 1feec

27 DopmyIibl
28 DopmyJibl
79 [Tepemennsbie. JlomycTrmble 3HaYCHUS
MIEPEeMEHHBIX
[Ipeo6pa3oBanue OYKBEHHBIX BEIPAKCHUMH,
30 p:)CKpBII)TI/Ie CKO6OK}II/I HpI/IBeIICHI/IS NOJOOHBIX bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
cliaraeMbIxX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,
31 packpbITHE CKOOOK U PUBEACHUE TOA0OHBIX bubmmorexa [TOK
https://m.edsoo.ru/7f41£d70
cliaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,
32 packpbITHE CKOOOK U MPUBEICHUE MOA0OHBIX
cllaraeMbIX
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
33 packpbITHE CKOOOK U MPUBEICHHE MOA0OHBIX
cllaraeMbIX
34 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubmuoreka [IOK
IIOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoteka [JOK
IoKasarejieM https://m.edsoo.ru/7f4218be
but6mmorekxa [IOK
37 Muoroseret https://m.edsoo.ru/7f42276e
but6mmorekxa [IOK
38 Mrorosert https://m.edsoo0.ru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nunorexa LIOK



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

MHOT'O4JICHOB

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

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC

bu6nmoreka [IOK

40 MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 Ciio)xeHue, BBIYMTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTaHUE, YMHOXKEHUE bubnunorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa OK
https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS bubmorexa OK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
bubnmorexa LIOK
48 Paznoskenre MHOTOWIEHOB HA MHOYKUTEIIH
https://m.edsoo.ru/7f423312
bubnmorexa LIOK
49 Paznokenre MHOTOYICHOB Ha MHOKHUTEIIH
https://m.edsoo.ru/7f4237fe
bubnunorexa LIOK
50 Paznoxxenne MHOrO4JI€HOB HA MHOKHUTEIH
https://m.edsoo.ru/7f4239de
51 Paznoxxenrne MHOrO4JI€HOB HA MHOYKHUTEIIH
5 KontponsHas padora Ne2 o treme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, mpaBuiia Ipeoodpa3oBaHU

YpaBHEHUS, PABHOCHJIBHOCTh YPABHEHHI



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

JInHenHoe ypaBHEHHE C OJTHOW NIEPEMEHHOM,

>4 pelIeHNEe JIMHEHHBIX YPaBHEHUM
55 JInHeHOEe ypaBHEHHE C OJTHOW NIEPEMEHHOM, bubnmnoreka HOK
pelIeHue JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuneitnoe ypa]iHCHPIC C OHOM vr[epeMeHHoi/'I,
peuieHue JIMHEMHBIX YPaBHEHUI
57 Pemrenue 3a1au ¢ noMoLIbIO YpaBHEHUM bubmmorexa LIOK
https://m.edsoo.ru/7f42064¢e
58 Pewrenue 3a1au ¢ oMoLIbIO YpaBHEHUM Bubmiorexa OK
https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ noMOLIbIO YpaBHEHUM Bubmiorexa OK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3amayu ¢ moMoIp0 ypaBHEHUM bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHME C IBYMs IEPEMEHHBIMU bubmuoteka [IOK
u ero rpaguk https://m.edsoo.ru/7f427¢32
2 JInHeliHOEe ypaBHEHHE C IBYMS [IEPEMEHHBIMU bubmmnoreka HOK
u ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPAaBHEHUM C TBYMS bubmuorexa [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JINHEWHBIX YPaBHEHUM C IBYMS
epeMEHHBIMHU
65 Cucrema IByX JINHEWHBIX YPaBHEHUM C IBYMS
NepeMEHHbIMU
66 Cucrema ByX JINHEWHBIX YPAaBHEHHUM C IBYMS
nepeMeHHBIMHU
67 Pemenue cucrem ypaBHEeHUM bubmmorexa LIOK

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



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

bubnunoreka LIOK

08 Petierie cueTe ypagHeHHi https://m.edsoo.ru/7£42865a
69 Pewrenue cucreM ypaBHeHUI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenue cucreM ypaBHeHUN
7 Kontponbnas padota Ne 3 o reme bubnmnoreka HOK
"JIunelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoi bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
7 HHe0BBIe MpOMEs Ky TiH https://m.edsof)_.lru/7f41dff2
75 HucnoBbie TPOMEKYTKH
76 Paccrosinre Mexny AByMs TOUKaMH
KOOPIMHATHOM MPSIMO1
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAWHATHOM MPSIMOi1
73 [IpssMoyronbHas cucTeMa KOOpAMHAT HA bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cuctema KOOpAMHAT Ha bubmuoteka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnmoreka [JOK
80 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu https://m.edsogru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ngg;ifg;gﬁ};fmedf;o
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu
83 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu
84 Urenue rpaduKoB peabHBIX 3aBUCUMOCTEN bubnuotexa [JOK



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

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

85 UYrenue rpauKoB peaibHbIX 3aBUCUMOCTEH
bub6nmoreka [IOK
86 I1
OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
87 I'padux GpyHKIIN
bu6nmoreka [IOK
88 Caoii i
ROFICTEA (pyHiLli https://m.edsoo.ru/7f4 1078
N . bubmuoreka [{OK
- CroiicTsa Qymkumii https://m.edsoo.ru/7f41f1fe
bubnuoreka [{OK
90 JIunei
MHeiiHaz pynKuIA https://m.edsoo.ru/7f427282
bubnunoreka LIOK
91 JIunei
MHeiHaz pynKuIA https://m.edsoo.ru/7f427412
bubnunoreka LIOK
2 IT HHOM
? 0CTpOCHHE rpadiica IMHCHHOI pyHKLuK https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpadurka muHEHON QYHKIUU
94 I'padpux pynkuum y =[x|
95 I'paduk pynkumn y =[x|
96 KonTponbnas padora Ne 4 o teme bubmuoteka [IOK
"Koopaunats! u rpapuku. @yHkuun" https://m.edsoo.ru/7f41£50a
97 IToBTOpPEHNE OCHOBHBIX IOHATUI U METOLOB bubmmnoreka HOK
Kypca 7 kinacca, 0000IIeHre 3HaHHUH https://m.edsoo.ru/7f429c6c
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB bu6muoreka [JOK
Kypca 7 kiacca, 00001ieH1e 3HaHHUH https://m.edsoo.ru/7f42932
99 IloBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bubnuorexa [JOK
Kypca 7 kiacca, 000011eH1e 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB bu6muoreka [IOK

Kypca 7 kinacca, 00001eHre 3HaHUHA

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



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
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

101 Hrorosas kKoHTpoOIJIbHAsI paboTa 1
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB | bubnmnoreka HOK
Kypca 7 Kinacca, 0000IIeHre 3HAaHHUHA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

8 KVIACC

KoanuecTBo 4acoB

JI:[;-)H Tema ypoxa Beero Koutpoabubie Ipakruueckue  JIEKTPOHHbIE HH(POBBIE
padoThI padoThI o0pa3oBaTesbHbIE PeCypChl
1 KBaznpaTHbiii KOpeHb U3 UuCiIa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
Bu6mmoteka [JOK
2 [TonsiTue 06 UppaAIMOHAILHOM YHCIIC 1 https://m.edsoc]fru/7f42eaaa
3 JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX |
yucell
4 JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX |
YHCell.
5 JleiicTBuTenpHble ynciia. BxogHas KOHTpOJIbHAS | 1
pabota
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuil KBaapaTHbIA KOPEHb 1
9 YpaBHeHue BUia X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPAaTHBIX | bubmmnoreka HOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apu(PpMETHIECKUX KBAAPATHBIX 1 bubnmoreka [JOK
KOpHEU https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAXKEHUH, | bubmuorexa [JOK
coAepIKaluX KBagpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, | bubmuoreka [IOK

COACPpKANX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42ded4



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

[IpeobpazoBanue YUCTOBBIX BHIPAKECHUH,

bubnunorexa LIOK

14 COJIepKallUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[Ipeobpa3oBaHMe YMCIOBBIX BbIPAKEHUM, bubnuoreka [JOK
15
coJiepaKalluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42e262
16 CTteneHsb ¢ MeNbIM MoKa3aTeaeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pasmepbl 00bEeKTOB
17 OKpPY’KarolIero Mupa (0T 3JI€MEHTAPHBIX YaCTHUI] bu6nmorexa LIOK
710 KOCMHYECKHX OOBEKTOB), JITUTEIHHOCTD https://m.edsoo.ru/7f436098
MPOLECCOB B OKPYKAOIIEM MUPE
18 CBolicTBa CTEIICHH C ICJIBIM ITOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIICHH C MEJIBIM ITOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f435648
20 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubmorexa LOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHHU C IENIBLIM ITOKa3aTeIeEM bubmmorexa OK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKa3aTeIeEM bubnmorexa OK
https://m.edsoo.ru/7f435ed6
3 KonrpomnsHas padora Ne 1o remam bubmmnoreka HOK
"KBagpatusie kopau. Crenenn” https://m.edsoo.ru/7f42ec80
but6mmorexa [IOK
24 Asebpaticcias 1podk https://m.edsoo.ru/7f430382
)5 JlommycTrMble 3HaYEHUS TIEPEMEHHBIX,
BXOJISIIINX B aNreOpandecKre BRIPAKCHHS
26 JonycTrMble 3HaUYEHUS IEPEMEHHBIX,

BXOOAIIUX B anre6panqec1<1/1e BBIPpAXKCHUA



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

bubnunorexa LIOK

27 OCHOBHOE CBOMCTBO aJIreOpandecKoi 1podu hitps:/m.cdsoo.ru/Ti4308¢6
. bubnmnoreka HOK
28 Coxpanteriite 1podeit https://m.edsof)l.ru/7f430a8a
. bubnmnoreka HOK
29 Coxpanerite 1podeit https://m.edsof)l.ru/7f430f44
. bubnmnoreka HOK
30 Coxpauerie 1podeit hups://m.edsoil.ru/7f430f44
31 CnoxxeHue, BRIYMTAHUE, YMHOXKEHUE U JICTICHUE bubnnoreka [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f43128¢c
1 CnoxeHue, BBIYUTAHUE, YMHOKEHUE U JCIICHHE bubnunoreka LIOK
anreOpanvecKux apooei https://m.edsoo.ru/7f4315¢0
13 CnoxeHue, BBIYUTAHUE, YMHOXKEHHUE U JCIICHHE bubmmoreka [JOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f4318¢c2
34 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE U JIEJICHNE bubnuorteka [IOK
anredpandyeckux Ipoodeit https://m.edsoo.ru/7f431a20
35 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX bubmmnoreka HOK
anreOpanyeckue ApoOu https://m.edsoo.ru/7f43259¢
36 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLUX bubmmnorexka HOK
anreOpanveckue aJpoou https://m.edsoo.ru/7f432736
37 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubmuoteka [IOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736
18 KonTtponsHas padora Ne 2 o reme bu6muoreka [IOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bubmuoreka [JOK
39 Keanpartoe ypasieiie https://m.edsogru/7f4zee1 a
40 Hemnonnoe kBagpatHOE ypaBHEHUE Bubmmorexa [IOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

bubnunorexa LIOK

4 Henoatioe kbajpattoe ypasHeiiie https://m.edsoo.ru/7f42eela
42 dopmylia KOpHEH KBaJpaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
43 ®opmysa KOpHEH KBapaTHOTO YpaBHEHUS bubamorexa LOK
https://m.edsoo.ru/7f42£3f6
44 dopMya KOpHEHW KBaIpaTHOIO YpaBHEHUs bubamorexa LOK
https://m.edsoo.ru/7f42f5a4
Bu6mmoteka [JOK
45 Teopema Buera https://m.edsoclfru/7f42fef0
Bu6mmoteka [JOK
46 Teopewa Buera https://m.edsoclfru/7f430076
47 Pemenue ypaBHeHM, CBOASIIIUXCS K Bbu6moteka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
43 Pemienne ypaBHeHuUl, CBOASAIIMXCS K bubnunorexa LIOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43¢3d0
49 [Tpocreiimme 1poOHO-pallMOHATbHbIE bubmmnoreka HOK
YpaBHEHHA https://m.edsoo.ru/7f4328c6
50 [Ipocreiinme npoOGHO-pallOHANIbHbBIE bubmmnoreka HOK
YpaBHEHUA https://m.edsoo.ru/7f432bbe
51 Penienne TeKCTOBBIX 3aJ1ay € TOMOIIBIO bubnuoreka [{OK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c¢
57 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO but6mmorexa [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42{8f6
53 KBagpartHslil TpEXuieH
54 KBanpaThslii TpéxuneH
55 Pa3znoxeHne KBagpaTHOro TpEX4aeHa Ha bubmuoreka [IOK

MHOXUTEIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42fd38

56

Pa3noxxeHne kBagpaTHOro TPEXUWIECHA HA
MHOXHTEIH

bubnunorexa LIOK
https://m.edsoo.ru/7f42fd38

57

58

59

KonTtponsHast padora Ne 3 o teme
"KBanparsble ypaBHeHUs. KBaapaTHbIl
TpexuseH"

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMH,
ero rpaduk, IpuUMephl pelieHns ypaBHEHUH B
LEJIBIX YUCIIax

JIuneiinoe YpaBHCHHE C IBYMs [ICPEMCHHBIMU,

ero rpaduk, IprUMephl PelIeHUs ypaBHEHUH B
LEJBIX YUCIIaX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
ero rpauk, IpuMepsl pellieHus ypaBHEHUH B
LEJIBIX YuCIIax

61

62

63

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMSI IIEPEMEHHBIMU
Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JIBYMS IIEPEMEHHBIMU
Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JIBYMS [IEPEMEHHBIMU

64

65

66

[Ipumepsl permieHnst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU

[Ipumeps! perieHns cucTeM HETUHENHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
['padmyeckas uHTEpIpeTALUsl YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH € ABYMs IEPEMEHHBIMU

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

67

['padmyeckas uHTEpIpETALUSl YPABHEHUS C

but6mmoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

JIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

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

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIIbIO CUCTEM

68 .
yYpaBHEHUH
69 Penienne TeKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM
ypaBHEHUH
70 Pemenne TeKCTOBBIX 33a/1a4 € IIOMOIIBIO CUCTEM
YpaBHEHUN
71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMeHHON
74 Jlunelinble HEPABEHCTBA C OJTHOM EPEMEHHOU U bubmmoreka [JOK
HUX pELICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPABEHCTBA C OJTHON IEPEMEHHOM U bubmmoreka [JOK
HX pelIeHne https://m.edsoo.ru/7f42c840
76 JIuHeliHbIC HEPABEHCTBA C OJHON NIEPEMEHHOMN U
UX pelieHue
77 CucTembl TUHENHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
MIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN bubnmnoreka HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U MX PEIICHHE
20 N3obpakenue peneHus TMHEHHOTO bu6muoreka [IOK
HEPaBEHCTBA U UX CUCTEM Ha YMCIIOBOM IIPSIMOM https://m.edsoo.ru/7f42c9e4
81 N300paxeHue pemieHus JMHEHHOTO bubmuoreka [IOK

HEPABEHCTBA M UX CUCTEM HA YMCIOBOW MPAMOM

https://m.edsoo.ru/7f42c9¢e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

Kontponsnast padora Ne 4 mo remam

82 .
"HepasenctBa. CucteMbl ypaBHEeHHI"
Bu6muotexa [JOK
83 Tomsmie pymicuti https://m.edsofru/7f433c12
24 OO6uacTh onpeeneH!s] 1 MHOYKECTBO 3HAYCHHIA bubnmnoreka HOK
byHKIIH https://m.edsoo.ru/7f433d84
85 Cnioco0nI 3a1anus GyHKIANA
86 I'padux pynkumm
%7 CaoticTBa GyHKINH, UX OTOOpakeHUE Ha
rpaduke
88 UreHue u noctpoeHue rpagukoB GyHKIUI
29 [Tpumeps! rpadukoB GyHKINH, OTPaKAIOIIUX
peasbHbIE TTPOLIECCHI
90 OYHKIINH, OMKICHIBAIOLIUE MPSMYIO U 00paTHYIO bubnnoreka [JOK
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH https://m.edsoo.ru/7f434bbc
91 I'unepbona
92 ['nnep6ona
93 Tpagux dymkiuin y =x* ngs?;;?:;(i)gr?/}if%%ﬂ
94 Tpagux dymkiuin y =x* Eﬁﬁgjgggg}imysn
Oyukmun y =x2, y = x3, y = VX, y = [X[;
95 rp}all(pnltllecg;e pe’;eHHe’ }}llpaBHe’H}II/Iﬁ |I/I |;I/ICTCM bubmmorexa LIOK
N https://m.edsoo.ru/7f434d38
ypaBHEHHHA
Oyukmun y =x2, y = x3, y = VX, y = [X[;
96 Fp}all(bHI;l{eCK};e pé;eHHe’ }}llpaBHe’H}II/Iﬁ |I/I |;HCTCM bubnmorexa LOK
. https://m.edsoo.ru/7f434eb4
ypaBHEHUU
97 IToBTOpEHKE OCHOBHBIX MOHSATUIA U METOIOB bubnuotexa [JOK



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

KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT

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

08 IToBTOpEHKME OCHOBHBIX MOHSATHUIA U METOJIOB | bubnmnoreka HOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f43736¢
99 IToBTOpEHME OCHOBHBIX MMOHATUA U METO0OB | bubnmoreka [JOK
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | Bubmuoteka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f4376b4
101 Wrorosas koHTposibHasA paboTa 1 ngg;ff:g:)gﬁ/liﬂ%b%
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnuoreka [IOK
KypcoB 7 # 8 KJ1accoB, 00001IeHIE 3HAHUI https://m.edsoo.ru/7f437858
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

PannonanbHbIe YnCia, UppalioHaIbHBIC YHCIIA,
KOHEYHBIE 1 OECKOHEUHBIC JIECATUYHBIE IPOOHU

MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
JIEMCTBUTEIbHEIE YHCJIa KAK 0ECKOHEYHBIE
JECATUYHBIC TpOOH

B3aumHO 01HO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JE€HCTBUTEIbHBIX YHCET U
MHOKECTBOM TOYEK KOOPJAMHATHOU MPSIMOK

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIecKue IEUCTBHUS C
JEHCTBUTENbHBIMU YU CIIAMU

[IpubnuxEéHHOE 3HaUEHNE BEIUYNHBI, TOYHOCTb
npuOmkeHus. BxoaHas koHTposibHas paboTta

Oxpyrienue yncen

OxpyrieHue yucen

HpI/IKI/II[Ka " OLCHKA pEe3yJIbTaTOB BBIYHCIICHUI

Nelie <IN BNe)

11

IIpuknka v OLlEHKa pe3yabTaTOB BEIYUCICHUN

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN,
CBOJSAIINXCS K JIMHEHHBIM

JIunelinoe ypaBHeHue. PelieHue ypaBHeHUN,
CBOJSAIINXCS K JIMHEUHBIM

— | | |

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

12

KBanpaTHoe ypaBHeHue. Pemienne ypaBHeHUH,
CBOJIAIIMXCS K KBaJIPATHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542



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

KBanparHoe ypaBHeHue. Pelienue ypaBHeHHU,

bubmuoreka [JOK

13 CBOISAINMXCSA K KBaIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[IpuMepsl penieHust ypaBHEHUHN TPEThEU U
16 YeTBEPTOU CTEIICHEW pa3JIOKEHUEM Ha
MHOKUTENH
[IpuMeps! penieHust ypaBHEHUM TPEThER U
17 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOHUTENH
18 Pemenne npoOHO-paIiOHAIEHBIX YpaBHEHHHA bubmmorexa LHOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6GHO-paliOHaNIbHBIX YpaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a/1a4 alnredpanyecKkum
METO0M
71 Penrenne TekcTOBBIX 3a/1a4 alreOpanyeckum
METOA0M
» Penrenune TeKcTOBBIX 3a/1au alreOpanyeckum
METOA0M
7 KonTponbnas padota Ne 1 no reme "YpaBHeHus
C OJIHOM epeMEHHOMN"
24 YpaBHEHUE C IBYMS IEPEMEHHBIMU U €70 bubnuorexa [IOK
rpadux https://m.edsoo.ru/7f43d0b4
)5 YpaBHEHUE C IByMS IEPEMEHHBIMU U €T0 bubnuotexa [JOK

rpadux

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



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

Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C ABYMS

26
IIEPEMEHHBIMU U €€ pEeLICHHE
7 Cucrema 1ByX JUHEHHBIX YPABHEHUH € ABYMS
IIEPEMEHHBIMU U €€ peleHne
73 CucreMa JIByX JMHEUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ PEeLICHHE
29 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pelICHHE
Pemenne cucreM nByX ypaBHEHHH, OHO U3
. . bubmuoreka [JOK
30 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
https://m.edsoo.ru/7f43d23a
CTENEHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
. . bubmuorexa [JOK
31 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
https://m.edsoo.ru/7f43d55a
CTEEHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETICHU
Pemenne cucreM nByX ypaBHEHHU, OJHO U3
33 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM
CTETICHU
34 I'padmueckas uHTEpIIpETALINs CUCTEMBI
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
35 Penrenune TeKCTOBBIX 3a/1au alreOpanyeckum
crocooom
36 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum
crocooom
37 KonTponbnas padota Ne 2 o reme "Cucrtemsl

ypaBHEHUI"



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

38

YucnoBble HEPABEHCTBA U UX CBOMCTBA

39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JIvuHeHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U bubnnoreka [HOK
HX pelLICHUE https://m.edsoo.ru/7f43af08
41 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MIEPEMEHHOMN 1 bubnuorexa [JOK
HUX pELICHUE https://m.edsoo.ru/7f43af08
42 JIvHeiHbIE HEPaBEHCTBA C OJHOM ITEPEMEHHOMN U bubnuorexa [JOK
HUX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHef/'IHI)IX HEPABEHCTB C OJHOM
NIEPEMEHHOM U X pelIeHue
m Cucremsl J'II:IHeﬁHLIX HEPaBEHCTB C OJHOU
MEPEMEHHOMN U UX pEIICHHE
45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOI U UX pElIeHNE
46 KBagparHsle HEpaBEHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHHE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEPAaBEHCTBA U MX PELLIEHUE bubmmorexa [OK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbIe HEPABEHCTBA U UX PEILIEHUE
50 KBaapaTHbIe HEPABEHCTBA U UX PELLIEHUE
51 I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U bubnnorexka [JOK
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
50 ['padmueckas uHTEpIpeTALlUsl HEPABEHCTB U
CUCTEM HEPaBEHCTB C JBYMsI IEpEMEHHBIMU
53 KonTpomnpHas padota Ne 3 mo teme



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

54 KBanparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa bubmmorera LHOK
https://m.edsoo0.ru/7f4396c6
. . bubmumoreka [IOK
55 KBanparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa https://m.edsogru/7f439842
. . bubmumoreka [IOK
56 KBaaparnunas pynkius, e€ rpaduk u CBOMCTBa hitps://m.c dsogru 7£4399b4
57 [Tapabo:na, KOOpIUHATHI BEPIIMHBI TAPAOOIIHI, bubnnorexa [JOK
OCh CUMMETPHH TapaboIIbl https://m.edsoo.ru/7f439eb4
53 [Tapaboita, KOOpAMHATHI BEPUTUHBI TAPA0OITHI, bubnnoreka [JOK
0Ch CUMMETPHUH 1TapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPIIMHBI TapadOJIbL, bubnuorexa [JOK
OCh CUMMETPHH TapaboIIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:na, KOOpIUHATHI BEPIIMHBI TAPAOOITHI, bubnnorexa [JOK
0OCh CUMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGouna, KoOpAMHATHI BEPLINHBI TApa0OJIbI, bubnuoreka [IOK
0Ch CUMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a526
2 [Tapabona, KoOpAUHATHI BEPILINHBI TApaOOIIbI,
0Chb CUMMETpPHHU TTapaboJIbl
63 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x,
y=x*, y=VX, y=[x|
64 I'paduxu Gpynkumit: y = kx, y =kx + b, y=k/x,
y=x*, y=VX, y=[x|
65 I'paduxu gpynkumit: y = kx, y =kx + b, y=k/x,
y=x°, y=VX, y=[x|
66 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x,
y=X, y=VX, y=[x|
67 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x,



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

y=x°, y=VX, y=[x|

I'padpuku dyaxumii: y = kx, y =kx + b, y=k/x,

68 s
y=x°, y=VX, y=[x|
bu6mmoreka [IOK
69 KonrponsHaas padora Ne 4 o teme "Oyaxnmn”
p p YHIH htps://m.edsoo.ru/7f43ab84
70 TTousiTHe YnCIIOBOM MOCIIEA0OBATEILHOCTH bubmnorexa [IOK
& https://m.edsoo.ru/7f43e6¢c6
71 3ajaHue nociaea0BaTeIbHOCTH PEKYPPEHTHOM bu6mmoreka [IOK
dbopmyioit u HopMyIIoi n-ro wieHa https://m.edsoo.ru/7f43ebda
7 ApudmeTrndeckast U reOMeTpUUYECcKas bubnuorexa [JOK
POTPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpUIecKast bubnuoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
@opMynbl N-T0 YieHa apupMETHIECKON 1
74 TeOMETPUUECKOH IIPOTPECCUIT, CYMMBI IEPBBIX N bubmnorexa [IOK
p porp &y p https://m.edsoo.ru/7f43f58a
4JIEHOB
®dopmyIel n-ro wieHa apupMeTHIECKON 1
75 reollzlez MYECKOU mpor IZC(()II)/Iﬁ CYMMBI IIEPBBIX N bubmmorexa LHOK
p porp &y p https://m.edsoo.ru/7f43ef2c
YJIEHOB
@®opMysIbl N-To YieHa apuPMETHUECKON U
76 TeOMETPUUECKOMN IIPOrPECCUM, CYMMBI IIEPBLIX N bubmmorexa LHOK
p porpeceui, ¢y p hitps:/m.edsoo.ru/7f43f0c6
YJIEHOB
@®opMysIbl N-TO YieHa apupMETHIECKON 1
77 reOMETPUUECKOHN IIPOrPECCUI, CYMMEI IIEPBEIX N bubmmorexa LIOK
p porp - VM p https://m.edsoo.ru/7f43f72e
4JIEHOB
dopmyIiiel n-ro wieHa apupMeTHIECKON 1
Py . P o bubmuorexa [JOK
78 T€OMETPUUYECKON MTPOTPECCUM, CyMMBI ITEPBBIX N

YHJICHOB

https://m.edsoo.ru/7f43f8a0
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N3o6pakenune 4wieHOB apu(pMeTHIeCKO u

79 F€OMETPUUYECKON MTPOTrPECCUil TOUKaMH Ha
KOOPJIMHATHOM TIJIOCKOCTH
N3o6pakenune 4wieHOB apu(pMeTHIeCKO u
80 FE€OMETPUUECKOM MPOrpeccuii TOUuKaMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIMHEHBIN U SKCTIOHEHIIUATIBbHBIA POCT
bubmuorexa [JOK
82 CJ105KHbI€ TPOLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmuoreka [JOK
83 CJ105KHbBI€ TPOLEHTHI
https://m.edsoo.ru/7f4401a6
24 Kontponbnas padota Ne 5 o teme "Uucnossie bubnnoreka [JOK
OCJIEN0BATEILHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpEeHUEe, 0600IICHNE M CHCTEMATH3AIUS
85 3HaHUU. 3anuch, CpPAaBHEHUE, JEHCTBUS C
JIEMCTBUTENbHBIMU YUCIIAMU, YUCIIOBAs MpsMast
26 [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuM. [IpOLeHTHI, OTHOIIEHUS, TPONOPLIMH
%7 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHui. OKpyrieHue, npuodInKeHne, OIICHKa
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
. bubnuotexa [JOK
88 3HaHUU. Pelienne TeKCTOBLIX 3a7a4
https://m.edsoo.ru/7f443b12
apru(METHUECKUM CIIOCOO0M
[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATHU3AIIH
. bubnuorexa [JOK
89 3HaHWH. Pelrenne TeKCTOBEIX 3a7a4
https://m.edsoo.ru/7f443cd4
apu(METHUECKUM CIIOCOO0M
90 [ToBTOpEeHHE, 0600IIEHNE U CUCTEMATHU3AIIH bu6mmoreka [JOK

3HaHui. Pellienne TeKCTOBLIX 3a1a4

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



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

apu(METHUECKUM CIIOCOOOM

[ToBTOpEHME, 000OIIEHUE U CUCTEMATH3 AL

91 sgannii. [IpeoOpasoBanue areOpandecKkux bubmoreka LOK
’ Iz p p https://m.edsoo.ru/7f4441ca
BBIPKEHUM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEHHE, 000OIIIEHUE U CUCTEMATHU3 A
92 sHanuii. [IpeoOpa3oBaHue ajareopanyecKux Bubmorexa LIOK
AR P https://m.edsoo.ru/7f444364
BBIPOKECHHM, IONTyCTUMbIC 3HAUCHHS
[ToBTOpEHME, 000OIICHUE U CUCTEMATHU3 AL
93 3gaHuil. [IpeoOpazoBanue aireOpandecKux Brommozexa [IOK
i 1?, P P https://m.edsoo.ru/7f444612
BBIPQXECHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE U CHCTEMATH3AIUS
94 sgannii. [IpeoOpa3oBanue areOpandecKkux Brommozexa [IOK
' Ij p P https://m.edsoo.ru/7f444a94
BBIPQXECHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AITUS
95 3ganni. OYHKIMA: DOCTPOCHUE, CBOMCTBA bubmioreka IJOK
+ OYHKIIH: . P ’ https://m.edsoo.ru/7f444c56
M3YYEHHBIX QYyHKIUN
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUs
96 3HaHul. OYHKIIMH: TOCTPOCHUE, CBOMCTBA bubmaorexa IJOK
Y T P ’ https://m.edsoo.ru/7f444{44
M3YYEHHBIX QYyHKIUN
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIINS
97 3HaHI/II7Ip DyHKIIMY: TOCTPOCHUE, CBOMCTBA bubmaorexa [IOK
Y T P ’ https://m.edsoo.ru/7f44516a
W3YYEHHBIX QYHKIUT
[ToBTOpEeHHE, 0600IIEHNE U CUCTEMATHU3AIIH
98 3HaHui. OYHKIIMU: TOCTPOSCHUE, CBOMCTBA bubmmorexa LIOK
 OYHRKHHH: TIOCTPOCHHE, hitps://m.edsoo.ru/7f4452¢6
W3YYEHHBIX QYHKIUI
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIH
. o bubmuorexa [JOK
99 3HaHuH. ['paduueckoe pemieHne ypaBHEHUI 1

HUX CUCTEM

https://m.edsoo.ru/7f445516
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[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUS
100 3HaHui. ['paduyeckoe penieHne ypaBHCHUH 1 1
UX CUCTEM

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUS

101 3Hanuil. [ paduueckoe pemieHre ypaBHeHUN 1 1
HUX CHCTEM
102 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Anre6pa, 7 knacc/ MakapsrueB FO.H., Munnatok H.I'., Hemko K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenienue»

2. Anre6pa, 8 kimacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmko K.U. u
npyrue; nmoja peaakuueit TemsikoBekoro C.A., AKITMOHEPHOE OOIIECTBO
«3narenscTBO «lIpocBenieHne»

3. Anre6pa, 9 kiacc/ Maxkaperues F0.H., Munatok H.I'., Hemkos K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI VI YYUTEJIA

1. Meroauueckoe mocodue K MpeIMEeTHON JTMHUM Y4eOHUKOB 110 anredpe HO.
H. MakapsiueBa, H. I'. Munatok, K. 1. HemkoBa u ap. Matematuka. Anre
Opa 7-9 knaccel. ba3oBbIi ypOBEHb.

2. A.Il Epmiosa, B.B. I'osio6opoasko, A.C. EpmioBa CaMocTosITeNIbHBIC U

KOHTPOJIbHBIE pabOTHI 10 ayiredpe u reomeTpun i 9 kiacca, - M.: Unekca,

2012.

3. 4 cnam OI'D. Martemartuka. 9 knacc ['ocygapcTBeHHass UTOroBasi aTTeCTalus

Tunossie TecToBbie 3aaanus / U.B. Amenko, C.A. lllecrakos, A.C. Tpenanus,

A.B Cemenos, I1.U. 3axapos - M.: «Ok3aMen»

4. Kononos A 4. 3amauu o anredpe mis 7-9 KiI.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmoreka IIOK

http://school-collection.edu.ru — koyekust 00pa3oBaTEIbHBIX PECYPCOB;
InternetUrok.ru - Buzneo ypoku; www.math-on-line.com-3anumarenbHas
MaTeMaTHKa,

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-
oge.sdamgia.ru/ https://edu.orb.r
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