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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISI€TCSI OJHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
o0ecrieunBaeT U3y4eHUE IPYTUX AUCHUIUIMH, KaK €CTECTBCHHO-HAyYHOT0, TaK ¥ TYMaHUTapHOTO
IIMKJIOB, €€ OCBOEGHHE HEOOXOMMO ISl MPOAOIDKEHUSI 00pa3oBaHUs M B MOBCEIHEBHOM KHU3HU.
PazButne y oOydamomuxcs Hay4dyHBIX TPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crmocode OTpaKeHUS MaTeMaTHYeCKOW HayKoW SBJICHUH U
IPOLIECCOB B TPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYyYHOM
NO3HAHWU M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHHS M KA4eCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJallTalldd B COBPEMEHHOM IH(poBoM oOmiecTe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JICWCTBHS U BBIBOJBL, ()OPMYIUPOBATh yTBepxkIeHHA. OCBOeHHE Kypca anreOpbl oOecriednBacT
PasBUTHUC JIOTUYCCKOI'O MBINUJICHUA O6y‘~IaIOIIII/IXC$II OHM HUCIHOJB3YHOT ACAYKTHUBHBIC U
WHIYKTHBHBIE PACCYXKACHUsS, 0000IIEeHNE W KOHKPETHU3alWI0, adCTparupoBaHHE M aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATENIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEIbHOE pElIeHHWe 3a7ad  SBISIETCS  peanu3aunueit
ACATCIIBHOCTHOI'O MPpUHIMIIA O6y‘-I€HI/I$I.

B crpykrype mnporpammel ydeOHOro Kypca «Aunredpa» UIsi OCHOBHOTO OOIIETo
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METOAMYEeCKue JMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kamz[aﬂ N3 OTUX COACPIKATCIbHO-METOJUUCCKHUX JIMHUH Pa3BHUBACTCA Ha MPOTAKCHHUU TpéX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xoz1e u3ydenus ydyeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCykKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Ajiredpay BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, MNOPCACTABJICHHBIC BO BCEX OCHOBHBIX pa3jaciiax MaTeMaTH4YCCKOI'O O6paSOBaHI/I$I u
CIIOCOOCTBYIOIINE OBJIQJCHUIO OOYYAIOMIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKOro
s3bika. CozieprKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

CoglepmaHHe ImHNA «Yncna W BBEIYHCICHUA» CIIYy>KUT OCHOBOH JJIsA )IaHBHeﬁmeFO
U3y4CHUS] MAaTEMaTHKH, CHOCOOCTBYET Pa3sBUTHIO Yy OOYYArOIIMXCS JIOTMYECKOTO MBIILICHHS,
(opMHpPOBAHUIO YMEHHsI MOJB30BAThCS ANTOPUTMAMHU, & TAKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HCOGXO,Z[I/IMBIX JJIA HOBCCHHCBHOﬁ J)KU3HU. Pa3BuTHe TOHATHSA O YHCIIE Ha YPOBHC

OCHOBHOTI'O O6H.[CFO 06pa3013aH1/1;1 CBA3aHO C palflMOHAJIBHBIMU W HPpAlMOHAJIbHBIMU YHUCIIaMHU,



(dbopMHUpPOBaHHEM TIPEACTABICHUI O JEHCTBUTEILHOM YHCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuIO.

Copepxanme IBYX anreOpanuecKux JHHHNA — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromIUXCs
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOIo Ml pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TPYNNHPYETCS  BOKPYr  pPalMOHANBHBIX  BBIpAXKEGHHUU.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMaTUKH KakK S3bIKa JJIsi IOCTPOCHUS MaTEeMaTHUYECKUX MOJENEeH,
OTHMCAHUS MPOLIECCOB U SIBICHUN pealbHOro mupa. B 3amaun oOydyeHus anreOpe BXOIST Takxke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHHS, HEOOXOAMMOTO, B YacTHOCTH, IS
OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHUE HABBIKAMH JEIYKTUBHBIX PaCCYXKICHUU.
[TpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKeHUS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanre  (DYHKIMOHAIBHO-TPAPUYECKOH JIMHUM  HAICICHO Ha  IOJydeHUE
00yJarImMUCS 3HAHUN O QYHKIMSIX KaK BOKHEHIICH MAaTeMAaTHYSCKOW MOJETH JIJISl ONUCAHUS
U HCCTIEeNOBaHUsl pa3HOOOpa3HBIX MPOIECCOB M SIBICHHM B mpupoje u obmiectBe. M3ydeHue
MaTepuana CIocOOCTBYET PAa3BUTHIO Yy OOYyYaIOIIUXCS YMEHHUsS HCIIONb30BaTh pPa3UYHbBIE
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, TpauuecKue,
BHOCHUT BKJIaJl B (JOPMUPOBAHUE TIPEJICTABICHUM O POJIM MATEMATUKH B Pa3BUTHH [IMBUIM3AIIUN
U KYJIBTYPHI.

CornacHo yueOHOMy TuiaHy B 7-9 kiaccax wu3ydaeTcsl y4eOHBI Kypc «Amnrebpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3fenbl coiepxaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha uzydenue yuebHoro kypca «Anredpa» orBogutca 306 vacos: B 7 kiacce — 102 vaca
(3 gaca B Heaemo), B 8 kimacce — 102 vaca (3 gaca B Hexeno), B 9 kiracce — 99 yacos (3 yaca B

HEJIEIIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JECATHUYHBIE, IIEpeXoa OT OAHOM (opMbl 3amucu aApodei K
apyroi. IloHsATHEe panMoOHaIbHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOUYMBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUA ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha YacT, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpEJeNIeHUe, Npeodpa3oBaHUe BhIPAXKEHUN Ha
OCHOBE OIpe/eIeHHUs, 3aiCh 00bIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3a7ad U3 pealbHOU
IIPaKTHUKH.

[IpumeHeHNe MPU3HAKOB AEIUMOCTH, Pa3JI0OKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAKECHUS C IEPEMEHHOM. J[OIyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMM B BUAe (HOpMyIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXXEHUSI, TIpaBUJIa MIPeOOpa3oBaHUs CYMM U MPOU3BEJEHUI, MpaBUiia PacCKpbITUS CKOOOK U
IPUBEIEHUS OIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [TOKA3aTEIIEM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0)KeHHE, BBIYMTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHUS, NpaBUIia MpeoOpa3oBaHusl YPaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YMCIO KOPHEW JIMHEMHOro ypaBHEHMS,
pellieHne JIMHENWHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajgadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOIIbIO0 YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI epeMEHHBIMU U ero rpapuk. CucreMa AByX JTUHEHHBIX
yYpaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 3a7a4 ¢ ITIOMOILIBIO CUCTEM YPaBHEHMIA.

DOYyHKIUH



Koopaunara Toukn Ha mnpsiMmod. UucioBble NMpOMEXYTKU. PaccrosiHne Mexay AByMs
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cucrema koopaunHat, ocu OX um Oy. AOciucca U opJuHAaTa TOYKH Ha
KOOpAMHATHON IuIocKOCTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peanbHbIX 3aBucuMoOcTei. [lonsarne ¢dynkuuu. I['paduxk dyaknum. CpoicTBa (GYHKIIHMA.
Jluneitnas ¢pyHnkiwms, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne JTHHEHHBIX
YpPaBHEHUM U CHUCTEM JIMHEHWHBIX YPABHEHHU.

8 KUIIACC

Yuci1a ¥ BBIYUCICHUA

KBagparusiii koperb u3 uucia. [lonsrue o0 wuppaumnonHamsHOM uucie. [lecsTuyHbie
npuUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U MX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
YHCIIa.

Crenens ¢ 1enbpIM [TOKa3zareneM U e€ cBoiictBa. CTaHgapTHas 3alluch YKCa.

Auaredpanyeckue BbIpaKeHHUs

KBagparublii TpEXuieH, pa3ioKeHUE KBaIPpaTHOTO TPEXUIIEHA Ha MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOWCTBO anreOpamdeckoil apobu. CroxkeHue,
BbIUWTAaHUE, YMHOXEHHE, AelieHUe aiaredpanyeckux apoOeil. PanuoHanbHble BBIpRXKEHUS U UX
npeoOpazoBaHue.

YpaBHeHHS H HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHMl, cBoAAIIMXCS K JMHEMHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
palOHAaIbHbIE YPAaBHEHUS.

I'padmueckas uHTEpnpeTanysi ypaBHEHUH C JBYyMsl IEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pelieHuss CUCTEM HENMHEMHBIX ypaBHEHUM C
JIBYMSI TI€PEMEHHBIMHU.

Pemenre TekCTOBBIX 3a/1a4 aNTreOpandecKuM CIIOCOOOM.

YUucnoBble HeEpaBeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHoCcHiibHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBa C OAHOM mnepeMeHHOM. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUT

[onsarue ¢pynkuuu. O6GNacTb oNpene’aeHns 1 MHOXKECTBO 3HaueHui (pyHkunu. Criocoos

3ananus QyHKIUH.



I'padux ¢ynknuu. Urtenue cBoicTtB ¢yHKnuu mo e€ rpaduxy. Ilpumepst rpadukos
(GyHKIUH, OTPaXKAIOUINX peaIbHbIEC TIPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oynxupn y = X2, Yy = X3, y = VX, y=|x|. ['paduseckoe pemeHne ypaBHe M i CHCTEM
YpaBHEHUU.

9 KJIACC

Ymncsa v BbIYUCIEHUSA

PanmonaneHblie yncna, HppalMoOHAIbHBIE YHCIa, KOHEYHbIE U OECKOHEYHBIE IECATUUHbBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, ICHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE
JecsTHUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJIY  MHOXECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4HUCEN, apu(MeTH4YecKre IACHCTBHS C JIEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl O0OBEKTOB OKPYKAIOIIETO0 MHpPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAlOIIEM
MHUpe.

[TpubnuxEéHHOe 3HAaYeHHWE BEIMYMHBI, TOYHOCTh MNpuOMMkeHus. OKpyrjIeHHe Yucell.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIYNCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOAAIIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HAa MHOKHUTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  ypaBHEHUM. Pemnrenne  TEKCTOBEIX  3alad
areOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMS NMEPEMEHHbIMHU U ero rpa¢uk. Pemenue cucteMm IBYX JTUHEHHBIX
YpaBHEHUN € JBYMs IE€pEMEHHBIMU. PeleHne cucTeM JByX YpaBHEHHMH, OJTHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM MepeMEHHOW. PemieHue cucrteMm JMHEHMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUT



KBagparnunas ¢ynknus, e€ rpaduk u cBoicTBa. [lapabosa, KOOpAMHATHI BEPITUHBI
napaboJibl, 0Ch CUMMETPHUU NapaldoIbl.

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

YucioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

[TonsiTHe yMCIOBOW MOCEIOBATEILHOCTH. 3aJaHIe MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmernueckass W reoMmerpuueckas —mporpeccur. DPopmynsl  N-ro  4ieHa
apuQMeTUYECKOI U FeOMETPUUECKOM MPOTrPECCHii, CyMMBI MEPBHIX N YJICHOB.

N3o00paxenne 4ieHOB apu(MeTHYecKOM W TeoMEeTPUYECKOW MPOrpeccHil TOYKamH Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAThl OCBOEHHUS IMPOrpaMMbl y4eOHOro Kypca «Amnrebpay
XapaKTepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIIEGHUEM HHTEpeca K IMPOLUIOMY M HAaCTOSALIEMY POCCHUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHSAM POCCHMCKMX MAaT€MaTMKOB U POCCHHMCKON
MaTEMaTUYECKOH ILIKOJIBI, K CIOJIB30BAHUIO OTUX JTOCTHKEHUH B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaxIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpa)kIaHWHA W pealM3aluu ero Ipas,
OpPEJCTAaBICHUEM O MaTEeMAaTUYeCKUX OCHOBaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHUM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE Y4acTHE€ B PEUICHUHM MPAaKTHUECKUX 3aJad MaTeMaTH4ecKou
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTeMaTH4YecKoro o0pa3oBaHUS HA NMPOTSHKEHUU Beeil
KHU3HH VI YCIIEITHON MPpo(ecCHOHANBHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TPAeKTOpUHM OOpa3oBaHHS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHME:



CHOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHM, pACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MTO3HAHUSA:

OpHUEHTAIlMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX IpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPUPOABI U OOIIECTBA, NMOHHUMAaHHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAloB €€ pa3sBUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALMHU, OBJIAJCHUEM SA3bIKOM MAaTEMATHKUA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUPA, OBJAJACHUEM NPOCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIIbCKON JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHUpPOBAHME  KYJAbTYPbl  310POBb U
3MOLMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MAaTE€MaTUYECKHE 3HaHUs B HMHTEPECaX CBOETrO 310pOBbS,
BEJICHUS 3JJ0POBOTO 00pasa >KM3HHU (310pOBOE MUTAHHUE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryysipHas (Qu3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HaBBIKA pe(IICKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpUEHTAIMEeH Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM JJIsi pelIeHUs 3a/1ad B 00JacTH
COXPAHHOCTH OKPYKAIOWIEH Cpeabl, IJIAHUPOBAHUS TOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYKAIOIIEH Cpefbl, OCO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JsieM U yTel X pelieHus;

8) ajanTanus K U3MEHAKIIMMCS YCJIOBHAM COLUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCJIOBHUSIX HEONPEIECTEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTb, B TOM YHCIIE YMEHUE YUUTHCA Y APYTUX
JIOJIeH, MpUOOpeTaTh B COBMECTHOW JESATENILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM YHcCIie (OPMYITUPOBATH UJIEH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTAaX W SBIICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE PEHICHUS U
neicTBus, GOpMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

o BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MMPU3HAKA MaTEMaTHYECKHUX
O00BEKTOB, MOHATHI, OTHOIICHUN MEXAY MOHATUSMHU, (POPMYIHPOBATH OMpECIICHUs MOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 00O0OLIEeHUS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

J BOCIPUHUMATH, (dbopMynupoBath u peoOpazoBLIBaTh CYXKIEHUS:
YTBEPIUTEIILHBIC U OTPUIIATEIILHEIC, MHIUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

o BBISIBJISITH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHS B
dakrax, JaHHBIX, HAOMIONCHUSAX W YTBEPXKICHHUSAX, MPEIIaratb KPUTEPHH JJIsl BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

. JIeJIaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHHUN, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

. pazbuparh JIOKa3aTelbCTBA MATEMAaTHYECCKHX YTBEPKACHHWHA (NIPSAMBIE H OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE [JIOKA3aTelbCTBA MATEMATHUYECKUX
(bakToB, BBHICTpAaUBaTh apryMEHTAIINIO, TPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI, 00OCHOBHIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

. BBIOMpaTh CcrOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BaPHAHTOB
pelieHus, BBHIOMpATh HaWOONee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KpUTEPUEB).

basoBble ucciienoBare/ibCKie AeHCTBUA:

. UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIBCKANA WHCTPYMEHT TIO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUHE, MPOOJIeMy, CaMOCTOSITEIHHO
yCTaHABIMBATh HCKOMOE U JIaHHOE, ((OPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UITHUIO,
MHEHHUE;

o OPOBOAWTH MO  CAaMOCTOATEIBHO  COCTABIEHHOMY  IUIAHYy  HECJIOXKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE WCCIICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

. CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIICHHUST W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAONIONEHUsS, WCCICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MONYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

o MPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IMpoOllecca, a TakKKe BBIABUTATH

MMPCAIIOJIOXKCHUA O €TO Pa3BUTHUHN B HOBBIX YCIIOBUSAX.



Pa6ora ¢ nundopmanmeii:

J BBISBJIATh ~ HEIOCTaTOYHOCTh M M30BITOYHOCTh  MH(OPMAIMM,  JaHHBIX,
HEOOXOUMBIX JIJIsl pELIEHMs 3a/1a4;

J BbIOMpAaTh,  AHAJIU3UPOBaTb, CHCTEMAaTH3MPOBATH UM  HHTEPIPETUPOBATH
UH(POPMALIKIO PA3IUYHBIX BUAOB U (OPM IpEACTABICHUS;

J BbIOMpaTh (opMy HIpeAcTaBiIeHHUs MH(GOPMALMU U WIIOCTPUPOBATh pellacMble
3a[a4u CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMAMU;

J OLIEHUBATh HaAEKHOCTh MH(OPMAIMU IO KPUTEPUAM, MPEJIOKEHHBIM YUUTEIIEM
WK CPOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

J BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBHM C YCJIOBHSIMH U
LelssMU  OOLIEHHUs, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHUS IO XOJy peIIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

o B XOJle OOCYXIEeHHs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYXJaeMOW TeMBbl,
npoOsieMbl, pelaeMoi 3aJauM, BBICKA3bIBaThb WJEH, HAIEJIEHHbIE Ha TIOUCK pELIeHUS,
COIOCTABJISITh CBOM CYXJACHUS C CYKICHHSMH JPYIMX YYaCTHHKOB Juajiora, oOHapy>KuUBaTh
pasinyve W CXOJCTBO MO3MIMH, B KOPPEeKTHOH (opme ¢dopMynMpoBaTh pa3HOIJAcHs, CBOU
BO3PaKECHUS;

o IPEJICTaBIIATh PE3yJbTaThl PEIIECHUS 3aJayd, JKCIEPUMEHTa, HCCIIEJOBaHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMpPATh (hopMaT BBHICTYIJIEHHA C Y4ETOM 33/ad NpPE3ECHTAlUU U
0COOEHHOCTEH ayaAuTOpUH;

. NOHMMATh W HCIIOJIb30BaTh IPEMMYIIECTBA KOMAHIHOM WM WHIUBUIYaJIbHOU
pabOTHI IPH pEIICHUN YYeOHBIX MaTEMaTUYECKHUX 3a/1a4;

J NPUHUMATh 1IeJIb COBMECTHOW JEATEIbHOCTH, IIJIAaHUPOBaTh OpPraHU3aILUI0
COBMECTHOM paloOThI, pacupenensTh BHIbI paboOT, JOroBapuBaThCs, OOCYXAaTh Ipolecc U
pe3yabTar paboThl, 00001ATh MHEHHS HECKOJIBKUX JIFOACH;

. y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykieHus, oOMEeH MHEHHUSIMH,
MO3TOBBIE€ INTYPMbI W JIpYTH€), BBINOJHATH CBOK YacTb PabOThl M KOOPAWHUPOBATH CBOM
JeMCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KaUeCTBO CBOETO BKJIAAa B OOLIHIA MPOIYKT
110 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOECHCTBUS.

PeryasiTuBHble YHHBepcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranmu3anmus:



. CaMOCTOSITENIFHO COCTAaBJIATh IJIaH, AITOPUTM PELICHHs 3a/1aud (MM €ro 4acTh),
BbIOMpATh CIOCOO pelleHus ¢ y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yUETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

o BJIaZIETh CHOCOO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJS IIpolecca U pe3ynbTaTa
peLICHUs MaTEMaTUYECKOM 3a/1a4u;

. IPEABUACTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIpU DPEIICHHH 3aJa4H,
BHOCUTH KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

. OLICHUBATh COOTBETCTBUE pe3yibTaTa JIEATEIbHOCTH IIOCTABICHHOM LEIU H
YCIOBUSAM, OOBACHATH NMPUUYUHBI JTOCTMIKEHUS WM HEAOCTHXKEHMs LeJIM, HAXOAWUTh OIIMOKY,

J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 kJjacce oOyyaromIMCS MOJNYYUT CIEAYIOIIME MpeAMETHBIE
pe3yJIbTaThI:

Yucna v BbIYMCICHUSA

BbinmonHATe, coueTass ycTHblE M NMUCbMEHHBIE MPUEMBI, apu(MeTHUeCKue NeHCTBUS C
paroHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHMsI YMCIIOBBIX BBIPAKEHUM, NPUMEHATH Pa3HOOOpa3HbIE CHOCOOBI U
OpUEMBl  BBIUMCIICHHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUHM, COJEp)KAlIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

IlepexoauTh OT OJHOM (GOPMBI 3aMKUCH YUCET K JIPYroil (mpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAJOYNBAThH PAllMOHAILHBIE YUCIIA.

OxpyryisTh unca.

BBINOMHATE NPUKHUIIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH, OIIEHKY 3HaYeHHUI YMCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemarp mpakTUKO-OPUEHTUPOBAHHBIE 3a]la4yM, CBS3AHHBIE C OTHOLUEHUEM BEJIUYMH,
MPOMOPLUOHAIEHOCTBIO BEIMYUH, TPOLEHTAMH, UHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 3a/1a4

¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHH s

Hcnonp3oBare anreOpandeckyl0 TEPMHUHOJIOTMIO W CHMBOJHKY, NPUMEHATH €€ B
npoliecce OCBOCHUS y4eOHOTO MaTepHara.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUM MIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LENOro BbIPAXKEHHUs B MHOTOUJIEH ITPUBEIECHUEM 1TO100HBIX
CJIaraeéMbIX, paCKpPbITHEM CKOOOK.

BBINONHATE YMHOKEHHME OJHOWICHA HAa MHOTOWIEH M MHOIOYWIEHAa Ha MHOIOYIICH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh pa3loKEHUE MHOTOYJICHOB HAa MHOXHTEIN C IOMOULIbIO BBHIHECEHHS 3a
CKOOKHM 0OIIer0 MHOKHUTENS, TPYNIIMPOBKH CIAraeMbIX, MPUMEHEHHs (OPMYI COKpPAIIEHHOTO
YMHOKCHHS.

[IpumensT npeoOpa3oBaHUS MHOTOWIEHOB JJISi pPELICHMs] pa3IUYHBIX 3ajJad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOU IPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU JIJIs1 IPe0Opa3oBaHus
BBIPAKCHU.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHs IIpaBUiIa IEPEXoaa OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl PH PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepsl map 4YMcCeN, SBISIOMIMXCS pEIIeHUEM JMHEWHOro YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C JBYMs
NEePEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cuctemsl IByX JMHEMHBIX YpaBHEHUH C JABYMs IEPEMEHHBIMHM, B TOM YHCIIE
rpaduuecku.

CocraBnATh M pemaTh JMHEWHOE YPaBHEHHE WIM CHCTEMY JIMHEWHBIX YPAaBHEHUHN IO
YCIIOBUIO 3a/lauyd, UHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IIOJy4ECHHBIN
pe3ynbTar.

DOYyHKIUT

N3o0pakaTh Ha KOOPAWHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCJIOBBIE TNPOMEXYTKH Ha

anreOpanyeckoM s3bIKe.



OtmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpAUHATAM, CTPOUTH
rpaduku muHeHHbIX QyHKkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMHA W3BECTHBIC 3aBUCUMOCTH MEXKIY BEIHMUYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BbEM paboTHI.

HaxoauTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonnmarp rpadudeckuii crmocod MpenCTaBICHNS U aHaM3a WH(pOpMAaIiK, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydaromIUiCA TOTYyYUT CIEAYIOUIME IPEIMETHBIC
pe3yJIbTaThl:

Yuciaa v BbIYUCIEHUSA

Hcnonb30BaTh HauanbHbIE MPEACTABICHUS O MHOXECTBE ICHCTBUTEIBHBIX YWCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YUCIIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpumMensaty noHaTHEe apuUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIC
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTH KaIbKYIATOP, BEITOIHATEH MpeoOpa3oBaHus BBIPAXKESHUN,
co/iepXalinux KBaJpaTHble KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcnonw3oBarh 3amucu OONBIIMX M MajlbIX YUCENT C MOMOIINBIO JECATUYHBIX ApoOeH u
crenenel yucina 10.

AuaredpanyecKkne BbIPaKeHHUA

[IpuMeHsITh TOHSATHE CTENEeHH C LEeJIbIM IOKa3aTeJeM, BBIMOIHATh MPeoOpa3oBaHUS
BBIPAXECHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BrINoHATE TOXIECTBEHHBIE TPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKEHHWNW Ha OCHOBE
MpaBUJI ACHCTBHIA HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUICH HA MHOXKUTEIIH.

[IpumenaTp mnpeoOpa3oBaHUsl BBIPAKECHWH U1 PEIICHHWS Pa3IMYHBIX 3a7a4 U3
MaTeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 pPeaTbHOMN MPAKTHKHU.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJpaTHbIC YPaBHEHUS U PallMOHAILHBIC YPABHEHHsI, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh IpOCTEHIIINE HCCIIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
NPUMEHEHHEM TpauuecKux IMpeAcTaBlIeHUd (yCTaHABIMBATh, HMMEET M YpaBHEHUE WU

CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexomuTh OT cimoBecHOW (HOPMYTUPOBKM 3afaud K €€ anreOpandeckod MOJEIH C
MOMOIIIbI0  COCTaBJICHUSI YpPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHHWH, HWHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pPe3ysIbTar.

[IpuMeHsTh CBONWCTBA YHCIIOBBIX HEPABEHCTB JAJIsSi CPABHEHMSI, OLICHKH, pellaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM M HUX CHCTEMbI, JaBaTb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[lonumatb W wUcHoNb30BaTh  (YHKIUMOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYEHHUS), ONPEAENATh 3Ha4eHHe (QYHKIMH MO 3HAYCHUIO apryMEeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduKu dIeMEHTapHBIX (QYHKIUH BHIA:

y = kix, y =x2, y = x3,y = [X|, y = VX, onuceIBaTh CBONCTBA YHCIOBOH (GYHKIHH 1O €&
rpaduxky.

K xonmy oOydenuss B 9 kyacce 0oOy4aromuics MOJTYYUT CIEAYIOIIME MPEIMETHBIC
pe3yJIbTaThl:

Yucsia 1 BBIYUCICHUA

CpaBHMBATh U YNOPSAA0YMBATH PAlUOHATIBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BrinonasaTe apudmeTnyeckne NeMCTBUS C pallMOHAIBHBIMUA YHCIIAMH, COUETast yCTHBIE U
MMCbMEHHBIC TTPUEMBI, BBITIOHATH BEIUUCIECHUS C UPPAITHOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHus cTeneHeil ¢ HeabIMU MOKa3aTeNIIMU U KOPHEN, BBIYUCIISTh 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUMH.

OKpyriaTh ACUCTBUTENBHBIC YHCIIA, BBIMOJIHATH MPUKUIKY pE3yibTaTa BBIYHCICHHM,
OIICHKY YHUCIIOBBIX BBIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHelHblE W KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS, CBOISALIMECS K HUM,
npocTeiiiye ApoOHO-palOHATbHBIE YPAaBHEHUS.

Pemate cuctembl ABYX JTUHEWHBIX YpaBHEHUU C BYMs MEPEMEHHBIMUA U CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3aaud anreOpanyeckuM CrocoOOM ¢ TOMOIIBIO COCTaBJICHUS
YpaBHEHUS WU CUCTEMBI IBYX YPaBHEHUM C IBYMS TTIEPEMEHHBIMHU.

[IpoBoauTh IpOCTEHIIINE HCCIIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
NPUMEHEHHEM TpauuecKux IMpeACTaBlIeHd (yCTaHABIMBAaTh, HWMEET U YpPAaBHCHHE WIIU

CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



Pemrate nuHeiiHBIE HEpaBEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPaBEHCTB HA YKCJIOBOW MPSMOM, 3aITUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemath cHucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAOIIHE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YWCIIOBOW MPSMOI,
3alUCHIBATh PEIICHHUE C TIOMOIIBI0 CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMYHBIX 33/1a4.

DOYyHKIUH

Pacnio3naBath (h)yHKIMM M3ydeHHBIX BUIOB. [10Ka3bIBaTh CXEMATHUECKU PACIOJIOKCHHE
Ha KOOPJMHATHOW MJIOCKOCTH rpadukoB GyHKImA Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3,y=1X, Yy = |x|, B 3aBucuMOcTH OT 3HauyeHMil KO>((HUIHEHTOB, OMUCHIBATH
CBOMCTBA (PYHKITHIA.

Crtpouth W M300paXkaTh CXEMaTHUECKU TPaQUKH KBAJAPATUYHBIX (DYHKIIMH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMI IO UX TpaprKaM.

Pacrio3HaBath  KBajpaTH4Hyl (QYHKIHIO 1O (opmyie, HPUBOIUTH IPHUMEPHI
KBaJIPATUYHBIX (DYHKIUHI U3 pealbHON JKU3HH, PU3UKH, TCOMETPHH.

YuciaoBbie MOCT€T0BATETLHOCTH U MPOTPECCHH

Pacrio3HaBath apu(METHUECKYIO0 U TEOMETPHUYECKYIO IPOTPECCHU MPH Pa3HBIX CcIlocobax
3aJ1aHusl.

BbINONMHATE BBIYMCIEHUS C WCIOJIb30BaHHEM (opMyn N-ro ujieHa apudMernyeckor u
T€OMETPUYECKON POrPeCcCHii, CyMMBI MEPBBIX N YJICHOB.

N300paxkaTh 4IeHBI MOCIEI0BATEILHOCTH TOYKaMH HAa KOOPAWHATHON TNTIOCKOCTH.

Pemath 3aia4n, CBSA3aHHbBIC C YHCIOBBIMH TIOCIIEIOBATEIILHOCTSIMU, B TOM YHCIIC 3a/1a4d

13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeJioB 1 TeM (uudposBbie)
Ne n/m EpOrpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 0BPA30BATETbHBIE
padoTbI padoTbI pecypesI
Bbubnuorexa LHOK
1 Yucna u BeluucaeHus. PanoHanbHple unciia 25 1 https://m.eds00.ru/7f415b90
bubnuoreka HOK
2 AJIre0pantecKe BHIpaKeHHA 27 1 https://m.edso0.ru/7f415b90
bubnnoreka LHOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubnuoreka HOK
4 Koopaunaret u rpaduicu. @ymiciu 24 1 https://m.edsoo.ru/7f415b90
bubnnoreka LHOK
S Tosropenme 1 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 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 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3nesion 7 TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
padoTbI padoThbI pecypesI
Bbubnuorexa LHOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u BerauciaeHusd. CreneHb ¢ LEILIM 7 bubanoreka HOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BblpaxkeHus. KBaapaTHbIit 5 1 bubnuoteka HOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BBIPAXKCHUS. g 1 bubnuoreka HOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss U HepaBeHCTBAa. KBanpaTHbie 15 1 bubnuoreka HOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VpaBuenuss u  HepaBeHCTBa. CHCTEMBI 13 bubnuoteka HOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmmoreka HOK
8 DyHKLUHH. OCHOBHEIC OHATHS > https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
10 TosTopenne 1 obodmenHe 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 6 0



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB ]| TeM K n (undposbie)
n/n NMPOrpamMMbl Bcero OﬁﬂTpom’m’le %aKT"quKHe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeb
1 Uwucna u Berauciienus. JlelicTButenbHbie uncna = 9 bubmorexa HOK
’ https://m.edsoo.ru/7f419d08
2 VYpaBHeHUs W HEpPaBEHCTBA. YPaBHEHUS C 14 1 bubnuoteka HOK
OJTHOH MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VpaBHenuss u  HepaBeHcTBa.  CHCTEeMBbI 14 1 bubnuoteka HOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubnuoreka HOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bubnuoreka HOK
> DyniuH 16 . https://m.edsoo.ru/7f419d08
bubnnoreka LHOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHune, 0000mIeHNE, cHUCTEeMaTH3aIUs 18 1 bubnuoreka LHOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 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

INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne KounvecTBO 4acoB Jara JJieKTpOHHBbIe HH(pPOBbLIE
Il/_l] Tema ypoka Beero Kontpoabubie Ilpakruyeckue W3yseHus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 [TonsiTHE panMoOHaIBLHOTO YKCIIa 1
9 Apudmernueckue NecTBUS c 9
paLMOHATILHBIMU YUCIIAMU
3 Apudmernueckue JEUCTBUSA c 4
palMoOHATLHBIMHU YUCIIAMH
4 Apudmernaeckue JeicTBUs c 9
paLMOHATILHBIMU YUCIIAMU
5 Apudmernaeckue JeicTBUs c 9
paLMOHATILHBIMU YUCIIAMU
6 Apudmernueckue JEUCTBUSA c 9
palMOHATEHBIMHU YUCIIAMH
7 CpaBHenue, ymopsiiouuBanue
paLMOHATIBHBIX YHCEI
8 CpaBHeHue, YTOpS/IOUMBAHHIE
paIMoOHABHBIX YHCET
9 CpaBHenue, YTOpS/IOUMBAAE
paLMOHATIBHBIX YHCEI
bubnuoreka OK
10 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f4211de
bubnuoreka OK
11 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM 1 . 1
https://m.edso0.ru/7f421382
bubnnoreka OK
12 CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f42154e
bubnuoreka OK
13 CreneHnb ¢ HaTypaJbHBIM [TOKa3aTeaeM 1 1

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



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

14 CreneHb C HATYypaJIbHBIM MOKa3aTeIeM 1
15 Pemennie OCHOBHBIX 3ajay Ha JApoOwu, 1
MPOLICHTHI U3 PEATbHOM MPAKTUKHU
16 Pemenne OCHOBHBIX 3aad Ha Jpoow, 1
MIPOLICHTHI U3 PEabHOU MPAKTUKHU
17 Pemennie OCHOBHBIX 3ajay Ha JApoOwu, 1
MPOLICHTHI U3 PEATHHOU MPAKTUKHU
18 Pemienne OCHOBHBIX 3amad Ha Jpoow, 1
MIPOLICHTHI U3 PeabHOU MPAKTUKU
19 [Ipu3Haku JeAMMOCTH, pa3IOKEHUS Ha 1
MHOYKHUTENIH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku JenuMOCTH, PAa3iIoKEHUs Ha 1
MHOKHUTEJHN HATYPAIbHBIX YHCEIT
21 Peanbubie  3aBucumoctu. Ilpsmas  u 1
oOpaTHasi MPONMOPIHOHATBHOCTH
29 Peanbabie  3aBucumoctu. llpsamas wu 1
oOpaTHas MpONOPIUOHATBHOCTH
23 Peanbubie  3aBucumoctu. Ilpsmas u 1
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peansubie  3aBucumoctu. Ilpamas wu 1
oOpaTHasi MPOMOPIHOHATBHOCTH
o5 KontponbHas pabota o Teme
"PanronanpHbie yncna'
26 BykBeHHBIC BBEIpaKEHUS 1 bubmmorexa HOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIsl 1
28 DopmyIsl 1
29 [lepemennbie.  JlomycTuMble  3HA4YEHHS 1
MepEMEHHBIX
30 [IpeoOpazoBanne OyKBEHHBIX BBIpAXKECHUH, 1 bubnuoreka HOK

pacKpeITHE  CKOOOK M TIpUBEIEHUE

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



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

HO,I[O6HBIX cJiaracMbIX

| pEpmee Sy saperenh oo 10k
https://m.edsoo.ru/7f41fd70
MOJAO0HBIX CIaraeMbpIX
[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKCHHH,
32 packpbiThe  CKOOOK ¥ TpUBEACHUE
MOJAOOHBIX CIaraeMbIX
[IpeoOpa3zoBanre OYKBEHHBIX BBIPAXKCHUH,
33 packpeiTie  CKOOOK W TMPUBEICHHE
MOJAO0HBIX CIaraeMbpIX
34 CBolicTBa  cTeneHW C  HaTypaJlbHBIM bubnuoreka HOK
HoKa3aTejaeM https://m.edso0.ru/7f421382
35 CBolicTBa  cTeneHW C  HaTypalbHBIM bubnuoreka HOK
HoKa3aTejaeM https://m.edsoo0.ru/7f42154e
36 CBoiicTBa CTE€NMEHHM C  HaATypajlbHBIM bubnuoteka HOK
nokazarejiem https://m.edsoo.ru/7f4218be
bubnuoreka HOK
37 Muoroderbt https://m.edsoo0.ru/7f42276e
bubnmmoreka HOK
38 Meorotenb! https://m.edsoo.ru/7f422930
39 Crnoxenue, BBIUMTAHUE, YMHOXEHHUE bubanoreka LHOK
MHOTOYJICHOB https://m.edso0.ru/7f422af2
40 Crnoxenue, BBIUMTAHUE, YMHOXEHHUE bubanoreka LHOK
MHOT'OYJICHOB https://m.edsoo0.ru/7f422cc8
a1 CrnoxeHue,  BbIUMTAHHE,  YMHOXXCHHE bubnuoteka HOK
MHOTOYWICHOB https://m.edsoo.ru/7f422fca
42 Crnoxenue, BEIUMTAHUE, YMHOXEHHUE bubanoreka LHOK
MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmorexa LIOK

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
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

bubnuoreka LHOK

45 POpMyIIEI COKPAIIEHHOTO YMHOKCHHS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f4251d0
48 PasnojkeHrne MHOTOUYJIEHOB HA MHOXKUTEIN bubmorexa 10K
https://m.edsoo.ru/7f423312
49 Pa3znoxxeHre MHOTOUJICHOB HA MHOKUTETU bubmotexa HOK
https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTO4JIEHOB Ha MHOKUTENH bubmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEIU
59 KonTtponbnas pabota o TeMe
"AnreOpandyeckue BoIpakeHUs"
53 YpaBHeHHe, TMpaBWwia NpeoOpa3oBaHUs
ypaBHEHUS, PABHOCWJIHLHOCTh YPaBHEHUN
JIuneitHoe ypaBHEHHUE c OJTHOM
54 NIEPEMEHHOI, pelieHue JIMHENHBIX
ypaBHEHUU
S5 mepevemnol, | pemene  mumeimn Bubmaorers LOK
N https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneiinoe ypaBHEHHE c OJIHOM
56 IEPEMEHHO1, perieHue JTMHEHHBIX
YpaBHEHUHU
57 Pemienne 3aga4d ¢ nOMOIIbIO YPaBHEHH I bubmorexa 10K
https://m.edsoo.ru/7f42064e
58 Pemienue 3aga4u ¢ noMoOIIbIO YPaBHEHH I bubmotexa HOK
https://m.edsoo.ru/7f420806
. bubnuoreka HOK
59 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

bubnuoreka LHOK

60 Pemenue 3a1a4 ¢ moMouIbI0 ypaBHEHU I 1 hitps://m.eds00.ru/7f420e6e
61 Jluneitnoe ypaBHEHUE c ABYMS bubnmnoreka HOK
IIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitnoe ypaBHEHHUE c ABYMS 4 bubnuoTeka HOK
HEPEMEHHBIMH U €ro rpaduk https://m.edsoo0.ru/7f427e8a
63 Cucrema [ByX JIMHEMHBIX YypaBHEHHH C 1 bubnmnoreka HOK
JIBYMS TIEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JMHEHHBIX YPAaBHEHHH C 1
JBYMsI TIEpEMEHHBIMA
65 Cucrema JByX JIMHEHHBIX YPAaBHEHMU C 1
JBYMsI TIEpEMEHHBIMHA
66 Cucrema JBYyX JMHEHHBIX YpaBHEHUH C 1
JIByMs1 IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI 1 bubmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN 1 bubmorexa LOK
https://m.edso0.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA 1 bubmotexa HOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN 1
71 Pemenue cucrem ypaBHEHUI 1
72 KonrtponbHas padora no teme "JIuHeiinble 1 bubnuoreka HOK
ypaBHECHUS" https://m.edsoo.ru/7f421044
. bubnuoreka OK
3 KoopauHata TotikH Ha npamoit . https://m.edsoo.ru/7f41]je76
bubnuoreka OK
& HHCI10BEIE IPOMENKY T 1 https://m.edsoo.ru/7f41]jff2
75 UucnoBble TPOMEXKYTKU 1
76 Paccrossnne Mexay ABYyMS — TOYKaMH 1

KOOPJIMHATHOW IIPSIMOM



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
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

Paccrosaue MKy JABYMA TOYKaMH

1 KOOPJHMHATHOU IIPSIMOM
78 [IpsmoyronpHas cucreMa KOOpAUHAT Ha bubnmoreka HOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyrosnbHas cucTeMa KOOPAMHAT Ha bubnuoTeka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumepsnt rpaduKoB, 3aJJaHHBIX bubnmoreka HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsr rpaduKoB, 3aJaHHBIX bubnuoreka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsr rpadukos, 3aJJaHHBIX
bopmynamu
83 Urenue rpaduKoB peasIbHbIX bubnuoreka HOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpadukoB pealbHbIX
3aBUCHMOCTEN
bubnnoreka LHOK
8 Horsmue dynxian https://m.edsoo.ru/7f41ef06
86 ['paduk PyHkunn
. . bubnuoTeka HOK
87 CpoiicTsa pynKiumi https://m.edsoo.ru/7f41f078
. N bubnuoTeka HOK
88 Crolictea QysKumii https://m.edsoo.ru/7f41f1fe
. bubnuoteka HOK
89 Jnseitnas QyHKiwA https://m.edso0.ru/7f427282
. bubnuoTeka HOK
%0 Jnseitnas QyrKima https://m.edsoo.ru/7f427412
N bubnuoteka HOK
91 [Toctpoenue rpaduka TuHeHHON QyHKIMH https://m.eds00.ru/7f426d1e
92 [Toctpoenue rpaduka JuHeHHON QyHKIIMH
93 ['padux GynkImm y =[x|



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

94 I'padux bynkmmm y =|x| 1
05 | "Koopmmarst  wpagmc, Dymazm /| 1 buGmotexa Lok
N : https://m.edsoo.ru/7f41f50a
Bcepoccuiickas npoepouHas pabota
96 HUroroBas  koHTposibHas  pabora  / 1 bubnuoTeka HOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edso0.ru/7f429c6c
[loBTOpEeHHE  OCHOBHBIX  MOHATHH U
97 METOJ0B Kypca 7 Kiacca, o6o6menue 1
3HAHUI
98 EgisgggHieypcaOCI;OBE;Z::ca H%%i)TéALIL/IIeHHIZ 1 brbmuorexa HOK
. ’ https://m.edso00.ru/7f429f32
3HAHUI
09 meromme wypea 1 xnacca,  oBobmene 1 bumorera LIOK
. ’ https://m.edso00.ru/7f42a0e0
3HAHUHI
[ToBTOpeHHE  OCHOBHBIX  IOHATHH U
100 METOJIOB Kypca 7 Kiacca, o0o0menue 1
3HAHUM
101 | weronen wypea 7 wracca,  oGobmenme | 1 bumorera LIOK
. ’ https://m.edsoo.ru/7f42a27a
3HAHUHI
102 weronen wypea 7 wracea,  oGobmenme 1 Bu6morera LIOK
. ’ https://m.edso00.ru/7f42a900
3HAHUHI
OBLIEE KOJIMYECTBO YACOB 1O 102

[NPOTPAMME



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

8 KJIACC

KoauuyecTBO 4acoB

JJieKTpOHHBbIe HH(pPOBbLIE

Ne Tema ypoka KonrTpoabubie Ilpakruyeckue Aara o0pasoBaTejbHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypchl
1 KBaaparHplii KOpeHb U3 YUCIIa 1 BH6H_HOTeKa OK
https://m.edsoo.ru/7f42d452
2 [Tonatue 06 UppaIOHAIEHOM YHCIIE 1 bubmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JecsTuaHbIC TIPUOTIKCHUS 1
UppalMOHATILHBIX YHCET
4 JecsTuaHbIC TIPUOTIKCHUS 1
UppalMOHATILHBIX YHCET
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YHCEI 1
8 Apudmerrdeckuii KBaJpaTHbIN KOPEHb 1
9 VYpaBHeHue BUIA X* = a 1
10 CgoiicTBa apu(MeTHUECKUX KBaJPATHBIX 1 bubnuoteka HOK
KOpHei https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(pMETHUECKHX KBAJAPATHBIX 1 bubnnoreka HOK
KOpHei https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHre YMCIOBBIX BBIPAKEHUH, 1 bubnnoreka HOK
COJICpIKAIIMX KBAJPATHBIE KOPHH https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, 1 bubnuoreka HOK
COZEpPIKAIIMX KBAAPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHre YHMCIOBBIX BBIPAKEHUH, 1 bubnuoreka HOK
COJIEp>KaIlNX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHMCIOBBIX BBIPAKEHUH, 1 bubnuoreka HOK
COJIEp>KaIlNX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CTeleHsb ¢ [eabIM II0Ka3aTelIeM 1 bubnuorexa HOK



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
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

https://m.edsoo.ru/7f4354a4

CrangapTHass 3amuch uucia. Pa3mepsl
OOBEKTOB  OKpyXKaromero wmupa (0T

Bbubnuoreka LHOK

17 AJIEMEHTAPHBIX YaCTHUIl 10 KOCMHUYeCKux 1 https://m.eds0o.ru/7f436098
00BEKTOB), UINTEILHOCTh IIPOILIECCOB B
OKPYIKaloIeM MHUPE
18 CBOICTBA CTEIIEHHU C LIEJIBIM IOKa3aTeneM | 1 Eggg_%’;ee%zoo (u/7F 4315181%
19 CBolicTBa CTENEHH ¢ EeIbIM moKa3areineM | 1 E’EZ[ISSJ,I'I;I/(r)TfeeKdaSOO (u/7f 43%[&%
20 CBoiicTBa cTENEHH ¢ eIbIM IIoKa3areineM | 1 ﬁggffl?;lree?soo (/7§ 43L518§
21 CBolicTBa CTENEHH ¢ LEeIbIM MoKa3areneM | 1 ﬁggg?lﬁeeﬁ;oo (u/7F 4315190912
22 CBOICTBA CTEIIEHH C [IEJIBIM IIOKa3areineM | 1 Egg;?ﬁ;ee%asoo ru/7f 43%16%%
23 KBanparupiii TpEXxuneH 1
24 KBagparuslii TpéxusneH 1
o5 Pa3noxxeHue KBagpaTHOro TpPEXWIIEHA Ha 1 bubnuoreka HOK
MHOYKHUTEITN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHue KBagpaTHOro TpPEXWIIEHA Ha 1 bubnuoreka HOK
MHOYKHUTEITN https://m.edsoo.ru/7f42fd38
KourponbHas  pabora mo  Temam EnbmoTeka [TOK
2 "KBaHpaTHbfe KOPHH. Crenerm. | 1 https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusnen"
bubnmoreka OK
28 Anrebpairieckas 1pooe 1 https://m.edsoo.ru/7f43%)1382
29 JlomycTuMble  3HAYEHUS  TEPEMEHHBIX, 1
BXOJIANIUX B aIreOpandecKue BhIPaKCHUS
30 JlormycTHMBIE  3HAYEHUS  TEPEMEHHBIX, 1
BXOJIAIIUX B alre0pandecKue BhIPaXKEeHUS
31 OcHoBHOE  CBOWcTBO  anreOpamueckoit = 1 bubnuoreka HOK



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

apoou https://m.edsoo.ru/7f4308e6

. bubnuoreka OK

32 Coxpamenne apodeii https://m.edsoo.ru/7f43161a8a
. bubnuoreka OK

33 Coxpamenne apodeii https://m.edsoo.ru/7f43]éf44
. bubnuoreka OK

34 Coxpamenne Apodeii https://m.edsoo.ru/7f43161f44
35 CnoxxeHue, BBIUMTAHHE, YMHOXEHUE U bubnnoreka LHOK
JeNICHHE anredpanyecKux Apooeit https://m.edso0.ru/7f43128c

36 CnoxxeHue, BBIYMTAHHE, YMHOXEHUE W bubnuoreka LHOK
JeNICHHE anreOpandecKux Apooeit https://m.edso0.ru/7f4315c0

37 CnoxxeHue, BBIYMTAHHE, YMHOXEHUE H bubnuoreka LHOK
JeNIeHHEe areOpandecKux Apooeit https://m.edsoo.ru/7f4318¢c2

38 CnoxxeHue, BBIYMTAHHE, YMHOXEHUE W bubnuoreka LHOK
JeNICHHE anredpandyecKux Apooeit https://m.edso0.ru/7f431a20

39 [IpeobpazoBanue BBIPAKEHU, bubnnoreka HOK
coJiep KaIIuX anredpandeckue Apoou https://m.edsoo.ru/7f43259c

40 [IpeoOpa3zoBanue BBIPAKECHU, bubnnoreka HOK
CoJiep KalIiX anredpandeckue Apoou https://m.edsoo.ru/7f432736

a1 ITpeoOpaszoBanue BBIPAKECHUH, bubnuoreka HOK
CoJiep KalIiX anredpandeckue Apoou https://m.edsoo.ru/7f432736

42 KonTponbHas pabota 1o TeMe bubnuoreka HOK
"Anrebpanueckas 1poob" https://m.edsoo.ru/7f431d36

43 KBagparnoe ypaBHeHHE BH6§HOTeKa OK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBaipaTHOE ypaBHEHUE BH62HOTeKa HOK
https://m.edsoo.ru/7f42eela

45 Hemnonnoe kBagpaTHOe ypaBHEHUE BH6?HOTeKa HOK
https://m.edsoo.ru/7f42eela

46 ®opmya KOpHEH KBaJIpaTHOIO bubnuoreka HOK

YpaBHEHUS

https://m.edsoo.ru/7f42f158



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
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

47 dopmyna KOpHEM KBaJIpaTHOI'O bubnuoTeka HOK
YpaBHECHHUS https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHeM KBaJIpaTHOI'O bubnmoreka HOK
YpaBHCHHS https://m.edsoo.ru/7f42f5a4
bubnuoreka LHOK
49 Teopema Brera https://m.edsoo.ru/7f42fef0
Bbubnuorexa LHOK
>0 Teopema Buera https://m.edso0.ru/7f430076
51 Pemenve ypaBHeHuM#, CBOAAIIUXCA K bubnuoreka LHOK
KBaJpaTHBIM https://m.edso0.ru/7f43c542
52 Pemienue ypaBHeHUWH, CBOASIIMXCA K bubnuoreka LHOK
KBaJpaTHBIM https://m.edso0.ru/7f43c3d0
53 IIpocreiimme IpoOHO-panOHAILHBIE bubnuoreka HOK
ypaBHEHHSI https://m.edsoo.ru/7f4328c6
54 [Ipocretimue TpOOHO-PalIMOHANBHBIE bubnnoreka HOK
YpaBHEHHUSI https://m.edsoo.ru/7f432b6e
55 Pemenne TEKCTOBBIX 3amad € IIOMOIIBIO bubnnoreka LHOK
KBaJpaTHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemienne TEKCTOBBIX 3a7ad C IIOMOIIBIO bubnuorexa LHOK
KBaJ[PaTHBIX YPaBHECHUIT https://m.edso0.ru/7f42{8f6
57 KonTponbHas pabota 1o TeMe bubnuoreka HOK
"KBasparHbie ypaBHeHHUs" https://m.edso0.ru/7f4301f2
JIuneitnoe YpaBHEHHE c JBYMSI
58 NEPEMEHHBIMH, €ro Tpaduk, IpUMEpsI
pelIeHrs YpaBHEHUH B LENIbIX YUCIIaX
JInneiinoe ypaBHEHUE c JIBYMS
59 NEPEMEHHBIMH, €ro Trpaduk, IpUMEpHI
pelIeHrs ypaBHEHUH B LENbIX YUCIIAaX
JIuneitnoe ypaBHEHHUE c JIBYMSI
60 NEPEMEHHBIMH, €ro Tpaduk, HTpUMEpEI
pelIeHrs ypaBHEHUH B LENIbIX YUCIIaX
61 Pemenne cucreM  JABYX  JIMHEHHBIX



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/7f4301f2

YpaBHEHUI C ABYMs MIEPEMEHHBIMU

Pemienue cucreM  AByX — JIMHEMHBIX

62 YpaBHEHUH € ABYMs IEPEMEHHBIMU .
63 Pemenue _ CHCTEM  IBYX JIMHENHBIX 1
YPaBHEHHH C IByMsI IEpPEeMEHHBIMU
64 HpI/IMepBvaeI_HCHI/I}I CUCTEM HEIMHEHHBIX 1
YpaBHEHUH € ABYMs IEPEMEHHBIMU
65 HpI/IMepBvaeHleHI/ISI CHUCTEM HEJIMHEHHBIX 1
YpaBHEHUH C IByMsl IEPEMEHHBIMU
I'paduueckas uHTEpHpETaNNs YpaBHEHHS
C JBYyMs IIepEMEHHbBIMM U CUCTEM bubnuoreka HOK
66 . . 1 .
JUHEHHBIX  ypaBHEHUH  C  JAByMS https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
I'paduueckas uHTEpHpeTalys ypaBHEHHS
C JIBYMs IIEPEMEHHBIMH M CHCTEM bubnuoreka HOK
67 . . 1 )
JMHEHHBIX ~ ypaBHEHUH ¢  AByMs https://m.edsoo.ru/7f43d6d6
[IEpEMEHHBIMU
68 Pemenue TeKCTOvax 3aJad C ITOMOIIBIO 1
CUCTEM YpaBHEHUN
69 Pemenune TEKCTOBBIX 3ajiad € MOMOMIBIO | 4
CUCTEM ypaBHEHUH
70 Pemenne TEKCTOBEIX 33JiaY C NOMOIIBIO | 4
CHCTEM YpaBHEHUN
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ OTHOM TTepeMEHHOMN 1
JluneliHple  HepaBeHCTBA C  OJHOM bubnnoreka HOK
74 . 1 .
MIEPEMEHHON U X pelleHne https://m.edso0.ru/7f42c692
75 JIuHeliHblE  HepaBeHCTBA € OJHOM 1 bubnuoreka HOK
MEPEMEHHOMN U UX pellIeHHe https://m.edso0.ru/7f42c840
76 JluHeitHple  HEpaBEHCTBA C  OJIHOU 1

HepeMCHHOﬁ " UX PCIICHUC



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

CucTeMbl JTMHEUHBIX HEPABEHCTB C OJHOMN

bubnuoreka LHOK

1 NEPEMEHHOM U UX pelIeHHe . https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOMU 1 bubnmnoreka HOK
MIEPEMCHHOMN M UX PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cucremsbl nIv/IHeﬁHLIX HEpPABEHCTB C OJIHOM 1
MIEPEeMEHHON 1 UX PEIICHHE
B0 nepmmencrmn w e cneren 1 merooti | 1 BuGmotera LOK
IpAMOf https://m.edsoo.ru/7f42c9e4
Bl mopmmencrmn w nn cerew wa mcnoof | 1 i morexa LOK
. https://m.edsoo.ru/7f42c9e4
psIMOU
KontponpHas  pabora 1o  Temam
82 "HepasencrBa. Cucrembl ypaBHEHH" 1
bubnmmoreka OK
83 Homstue pymem 1 https://m.edsoo.ru/7f43]§c12
84 OO6mactp ompenelneHuss W MHOXECTBO 1 bubnuoreka LHOK
3HAYCHHUH QYHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKITHIA 1
86 I'padux GpyHKIINN 1
87 CaoiicTBa QyHKIMH, UX OTOOpakeHHE Ha 1
rpaduke
Urenne u  mocTtpoeHue  rpadukoB
88 bymuii 1
89 [Ipumepsr rpadukoB byHKIUH, 1
OTPaKAMOIINX PeaTbHBIE MPOIIECCHI
o |, cmcmone mpno | Biomorss Lo
https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 I'umep6omna 1
92 TunepGora 1 bubnmorexa HOK

https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

bubnuoreka LHOK

— v2
93 T'padpmic ymiumn 'y = x 1 https://m.eds00.ru/7f434572
Oy Y =X2, Yy = X3, ¥y = VX, y = [x|;
94 l"p};ql)l/llflec;(/)e I;GBL/HCHI/IG, yypaBH,CI-}I/I/Iﬁ |I|/; 1 bubimotexa HOK
. https://m.edso00.ru/7f434d38
CHCTEM YpaBHEHUH
[ToBTOpEeHHE OCHOBHBIX MOHATHUH |
95 METOJIOB KypcoB 7 © 8 KJAccoB, 1 bubanoreka HOK
oboOmienne 3HaHuii / Bcepoccuiickas https://m.edsoo.ru/7f4371aa
IpOBepoYHas paboTa
96 HroroBass  koHTpoipHas  pabora / 1 bubnuoreka HOK
Bcepoccwuiickas mpoBepo4Has paborta https://m.edsoo.ru/7f434eb4
[ToBTOpEeHHE OCHOBHBIX MOHATHH |
97 METOJIOB KypcoB 7 u 8 Kkiaccos, 1
0000111eHKE 3HAHUI
o | Comveme weoom ot x| Busmorsa 1ok
. ’ https://m.edso00.ru/7f43736¢
000011eHE 3HAHUNA
o | Domveme wemoom ot x| T
. ’ https://m.eds00.ru/7f437510
000011IeHNE 3HAHUT
o | oy oovonms o x| T
. ’ https://m.edso00.ru/7f4376b4
000011IeHNE 3HAHUT
o | oy oowonns o x| T
. ’ https://m.edso00.ru/7f436b88
000011IeHHEe 3HAHUT
p | oy oovonns o x| T
. ’ https://m.edso00.ru/7f437858
000011IeHNE 3HAHUT
OBIIEE KOJIMYECTBO YACOB 1O 102

[NPOT'PAMME



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
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9 KJIACC

KoaudecTBO 9acoB

JJieKTpOHHBbIe HH(pPOBbLIE

Ne Tema ypoka KouT I Hata 0o0pa3oBaTeIbHbI
/i Beero poabHble | TIpaKTHIecKHe | ooyopyg pa3oBarteJ e
padoThI padoThI pecypchl
PanvonaneHble  4uClia, HWpPpaANMOHATBHBIE
1 YJHpcIa, KOHEYHBIE U OeckoHeunnle 1
JeCATUYHBIE TpooU
MHoxkecTBO JIEHCTBUTEIIHLHBIX qucel;
2 JICHCTBUTENIbHBIE YHCIa KaK OeckoHeuHble 1
JECSITUUHBIE TpOOU
B3aumMHO  OJHO3HAYHOE  COOTBETCTBHE
3 MEXIYy  MHOXECTBOM neﬁCTBnTeHLHH)f 1
YHUCeNl © MHOKECTBOM TOYEK KOOPIAMHATHOMN
MIPAMOM
CpaBHeHnue JEHCTBUTEILHBIX quCell,
4 apupMeTHYECKUE JIEHCTBUS c 1
JEHCTBUTEILHBIMH YUCITAMA
5 [MpubnuxéHHOe  3HAUCHWE  BEIUYHHEI, 1
TOYHOCTh MPUOITUKECHHUS
6 OxpyrieHnue yncen 1
7 Oxpyrienue yncen 1
8 [Tpukuaka _ M OUEHKAa  PE3YNBTaTOB 4
BBIYMCIICHHM
9 [Tpukuaka _ M OUEHKA  PE3YNBTaTOB 4
BBIYMCIICHHM
JIuneitnoe YpPaBHEHHE. Pemenue bubnuotex HOK
10 . . 1
YpaBHEHUM, CBOJSAIINXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
11 .HI/IHCf/iHOCv ypaBHeHHE. Pemenue 1
YPaBHEHUM, CBOISAIIUXCS K JIHHEHHBIM
12 KBanpatHoe ypaBHEHUE. Pemenue 1 bubnuoreka HOK

ypaBHeHHﬁ, CBOOANIUXCA K KBAIPAaTHBIM

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



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

13 KBagpaTthoe ypaBHEHHUE. Pemenue bubnuoTeka HOK
YpaBHEHHIA, CBOJSAIINXCS K KBaJIPaTHBIM https://m.edso0.ru/7f43c542
14 bukBagpaTHbie ypaBHEHHS bubsmoreka HOK
https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHS bubmmorexa HOK
https://m.edso0.ru/7f43c3d0
[IpuMepsl pelieHHss ypaBHEHUN TpPETbEH H
16 4eTBEPTOM CTEMEHEH pa3joKeHWeM Ha
MHOKUTENH
[IpuMepsl pelieHHsi ypaBHEHUN TPETbEH H
17 YeTBEPTOM CTENEHEH pa3loKEHWeM Ha
MHOKUTENH
18 Pemenue JIPOOHO-PAIIMOHATILHBIX bubnuoreka LHOK
ypaBHCHHIA https://m.edsoo.ru/7f43c9b6
19 Pewenne IpoOHO-paMOHATBHBIX bubnuoreka HOK
ypaBHEHHUI https://m.edsoo.ru/7f43c9b6
20 Pewenne TEKCTOBBIX 3a1a4
anreOpandecKuM MeTO0M
21 Pemenue TEKCTOBBIX 3aJ1a9
areOpanyeckuM METOJIOM
29 Pemenue TEKCTOBBIX 3a1a4y
anreOpanvdecKuM MeTO0M
23 Konrtponbnas padora mo teme "YpaBHeHUs
C OJTHOM nepeMeHHon"
24 VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMHU U €r0 bubnuoteka HOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEeHHE C OBYMsI NEPEMEHHBIMH U €TO bubnuoreka HOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema [ByX JIMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU U €€ pELLICHUE
27 Cucrema [ByX JMHEMHBIX YpaBHEHUH C

JIBYMsI IIEPEMEHHBIMU U €€ peleHne



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

CucremMa JBYX JMHEWHBIX YpaBHEHUH C

28 JIBYMsI IEPEMEHHBIMU U €€ pellIeHUe
29 Cucrema 1BYX HI/IHCI\/'IH?IX YpaBHEHUU C
JIByMs1 IEPEMEHHBIMHU U €€ pelleHne
Pewmenue cucrem a8 ABHEHMI, OJTHO U3
30 KOTOPBIX nHHeﬁHf)[eyiynppyroe = ]fTOpOfI bubmorexa IOK
’ https://m.edsoo.ru/7f43d23a
CTENEHU
Pewmenue cucrem 18 ABHEHMI, OJTHO U3
31 KOTOPBIX nHHeﬁHf)[eyiynppyroe _ ]fTOpOfI bubmmorexa IOK
’ https://m.edsoo.ru/7f43d55a
CTETEHU
Pemnienue cucreM JByX ypaBHEHM, OHO U3
32 KOTOpBIX JIMHEWHOE, a JIpyroe — BTOPOU
CTETEHU
Pemenne cucrem 1ByX ypaBHEHHUMH, OJJHO U3
33 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOPOMH
CTENEHU
34 Fpa(bnqecicaﬂ UHTEPIIPETALUS  CUCTEMBbI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
35 Pemenue TEKCTOBBIX 3a1a4y
anredpandeckuM crnocodom
36 Pemenue TEKCTOBBIX 3aJ1a9
areOpanyeckuM crnocoOom
37 KonrponbHas pabora mo teme "Cucremsl
ypaBHeHHUI"
38 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa HOK
https://m.edsoo.ru/7f43ad5a
JInnelinbie HEpPaBEHCTBA  C OJIHOM bubnuoreka HOK
40 . .
NEPEMEHHOM U UX peleHHne https://m.edsoo.ru/7f43af08
a1 JInnelinble HEpPaBEHCTBA c OJIHOM bubnuoreka HOK
NIePEeMEHHOM U MX pelleHne https://m.edsoo.ru/7f43af08
42 JluneiiHble =~ HepaBEHCTBA C  OJHOU bubnnoreka HOK



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

MEPEMEHHOI U UX pelIeHue

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

CucreMbl JTUHEUHBIX HEPABEHCTB C OJHOM

43 . 1
IIEPEMEHHO U X pelIeHne
44 CucreMsl JIvI/IHef/'IHBIX HEPABEHCTB C OJHOM 1
IEPEMEHHOH U UX pelIeHHe
45 Cucremsl HUHHefIHLIX HEpPaBEHCTB C OJHOU 1
IIEPEMEHHOI U X pelIeHne
46 KBaapaTHbpie HEPaBEHCTBA U UX pELICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b098
47 KBangparHsle HepaBEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa TOK
https://m.edsoo.ru/7f43b21e
48 KBaapaTHbie HEPAaBEHCTBA U UX PELICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PELICHUE 1
50 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1
51 I'paduueckas unTEpIIpETaLINs HEPABEHCTB U 1 bubnuoreka HOK
CHCTEM HEPABEHCTB C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
50 I'paduueckas MHTEpIIpeTalusl HEPABEHCTB U 1
CUCTEM HEPaBEHCTB C JBYMsI IEpEMEHHBIMU
KonTponbHas pabota 1o TeMe
53 " " 1
HepaseHncrBa
54 KBanpatnunas ¢ynkuus, e€ rpaduxk u 1 bubnnoreka HOK
cBOiicTBa https://m.edso0.ru/7f4396c6
55 KBangpatnunas Qynkuus, e€ rpadpuk u 1 bubnuoreka HOK
CBOMCTBa https://m.edso0.ru/7f439842
56 KBanparuunas ¢yHknus, e€ rpaduk u 1 bubnnoreka HOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapabomna, KOOPAUHATHI BEPUIMHBL bubnuoreka HOK
napaboJibl, 0Cb CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabomna, KOOPAUHATHI BEPIIMHBL 4 bubnuoreka HOK

napadoIIbl, 0Cb CHMMETPHH 11apadoIbl

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



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

[TapaGona, KOOPJUHATHI BEPIIHUHbI

bubnuoreka LHOK

>9 napaboJibl, 0Cb CHMMETPHH NTapadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGouna, KOOPJIHMHATHI BEPLIMHBI bubnmoreka HOK
1apaboJIbl, 0Ch CHMMETPHH 1apad0JIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOPAUHATHI BEPILHUHBI bubnuoTeka HOK
napaboJibl, 0Cb CHMMETPHH NTapadoIbl https://m.edsoo0.ru/7f43a526
62 [TapaGouna, KOOpJMHAThI BEPILHHBI
napaboJibl, 0Cb CHMMETPHH apalboJIbl
63 I'paduku dynkmmit: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynkmmit: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'padukn dysxomii: y = kx, y = kx + b,
y=k/X, y=x, y=vx, y=[x|
66 I'paduku dynkmmit: y = kx, y = kx + b,
y=k/x, y=X3, y=vX, y=[x|
67 I'padukn dysxomii: y = kx, y = kx + b,
y=k/x, y=X3, y=VX, y=[X|
68 I'papuxn ¢pynkumit: y = kx, y = kx + b,
y=k/x, y=x, y=vx, y=[x|
69 KonrtponbHas padora no reme "®@yHkuun" ﬁgg:_?ﬁ;eezzoo ru/7f 43]:[%1:
. bubnuoteka HOK
70 [TonATHE YNCIIOBOH TIOCIIEA0BATEIEHOCTH https://m.eds0o.ru/7f43e6c6
3ananue § [OCIIe0BATEILHOCTH Eubiorexa [TOK
7L pexyppentnoit Gopumyoii 1 opmyiIoii N-ro https://m.eds00.ru/7f43ebda
YjieHa
72 Apudmerndeckass M TeOMETpHUECKas bubnuoreka HOK
POrPEeCcCuu https://m.edsoo.ru/7f43ed7e
73 Apudpmernueckas U reoMeTpHyYecKas bubnuoreka HOK
pOTrpeccuu https://m.edsoo.ru/7f43f3b4
74 @opmyInibl N-TrO uiieHa apu(pMeTH4YecKol u bubnuoreka HOK



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

FEOMETPUYECKOM  MPOrpeccuid,  CyMMbI
MEPBBIX N WICHOB

@opmyIel N-rO 4ieHa apu(PpMETHUYEeCKOr u

https://m.edsoo.ru/7f43f58a

Bbubnuoreka LHOK

75 TEOMETPUUYECKOW  TPOTPECCHH,  CYMMBI hitps://m.edsoo.ru/7f43ef2c
MEPBBIX N YICHOB
®opMysibl N-TO 4jieHa apuPMETHUECKON U
76 reoiezpnqecml‘/i nporrf))eg)cnﬁ CYMMBI bubnmorexa LOK
’ https://m.edsoo.ru/7f43f0c6
MEPBBIX N YICHOB
®opMysibl N-TO 4jieHa apuPMETUUECKON U
77 reoiezpuqecmﬁ nporlf)eg)cnﬁ CYMMBI bubmorexa LOK
’ https://m.edsoo.ru/7f43f72e
MIEPBBIX N WICHOB
®opmMyJibl N-TO 4jieHa apu(PpMETHUECKON U
78 reollzwzpuqecmﬁ nporlf)eg)cnﬁ CYMMBI bubmorexa LOK
’ https://m.edsoo.ru/7f43f8a0
MIEPBBIX N WICHOB
N3o0pakeHne 4wieHOB apu(METHUYCCKOU H
79 T€OMETPUYECKOW IIPOrpEeCCHi TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH
N300paxenne 4iIeHOB apuPMETHUUECKON H
80 TE€OMETPUYECKON TPOTPECCHii TOYKaMH Ha
KOOPJMHATHOM TIIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHIIMAJIBHBIA POCT
82 CnoXHBIE TPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 CrokHBIE IPOLIEHTHI bubmmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KonTponbnas pabora nmo teme "Huciosble bubnnoreka HOK
MOCJICIOBATEILHOCTH " https://m.edso00.ru/7f4404f8
[ToBTOpeHwme, 00o0mIeHme u
85 CI/ICTeMaTI/ISaHI/IVH 3HaHI/£I7L 3amnuce,
CpaBHEHHE, NEHCTBUS C JNEHCTBUTENHHBIMU
YHUCJIAMH, YACIIOBAS MIPsIMast
86 [ToBTOpEHME, 00001IeHNE 5



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

cucreMaruszanuss  3HaHuil.  IIpoueHTtsl,

OTHOINICHHUS, TPOTIOPITUN

[ToBTOpeHwMeE, 00o00mIeHme u
87 cucreMarusarusi  3HaHuid.  OKpyIJIeHHE,

npuOJIVKeHUE, OlEHKA

[ToBTOpeHwMeE, 00o0mIeHme u
88 CHCTEMAaTHU3alHs 3HAHMH. Pemenne bubnuoreka HOK

TEKCTOBBIX 3a1a4 apu(MeTHIECKUM https://m.edso0.ru/7f443b12

crocobomM

[ToBTOpEHHE, 000011IeHNE u

CHCTEMAaTH3aIUsI 3HAHHM. Pemenne bubnnoreka LHOK
89 .

TEKCTOBBIX 3a1a4 apu(METHIECKUM https://m.edsoo.ru/7f443cd4

crocobomM

[ToBTOpeHwMeE, 00o0meHme u

cucTeMaTu3alus 3HAHU. Pemenue bubnnoreka HOK
90 .

TEKCTOBBIX 3a7a4 apuPpMETHUECKUM https://m.edsoo.ru/7f443fea

crocobomM

[ToBTOpeHwue, 00001IeHNe u
91 cuctemaruzanus 3Hanuid. [IpeoOpazoBanue bubnnoreka HOK

anreOpanyecKuX BhIPAKECHHUH, TOMYCTUMBIC https://m.edsoo.ru/7f4441ca

3HauCHUs

[ToBTOpEHwMeE, 00o0mIeHue u

cucreMaruzanusi 3HaHuid. [IpeoOpazoBanue bubnuoteka HOK
92 . .

aIreOpanyecKrX BhIPAKEHUH, JTOMYCTUMbBIC https://m.edsoo.ru/7f444364

3HAYCHUS

[ToBTOpeHwue, 00001IeHNne u

cucremarusanus 3Hanuid. [IpeoOpazoBanue bubnnoreka HOK
93 . )

anreOpanvdecKuX BBIPAKEHUH, JTOMYCTUMBIC https://m.edsoo.ru/7f4446f2

3HAuCHUs

[ToBTOpeHwme, 00o0mIeHme u

cucreMaruzanusi 3HaHuid. [IpeoOpazoBanue bubnuoteka HOK
94 . .

anreOpandecKux BBIPAKEHUH, JTOMYCTUMBIE https://m.edsoo.ru/7f444a94

3HA4YCHHUA



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

[ToBTOpEHHE, 0000111eH1E u

95 CHCTEMATU3ALIHS 3HaHUM. DOyHKIUU: 1 bubnmnoreka HOK
IIOCTPOCHHE, CBOMCTBa U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpeHwMe, 00o00mIeHme u

96 CHUCTEMAaTU3aI 3HaHWH. DYHKIUU: 1 bubanoreka HOK
MOCTPOCHUE, CBOICTBa W3YYCHHBIX https://m.edsoo.ru/7f444144
byHKIHHA
[ToBTOpEHME, 0000111IeH1E u

97 cucremMarm3anus 3HaHWH. ['paduueckoe 1
pelleHrne ypaBHEHUI U UX CUCTEM

98 Hrorosast kKoHTpoIbHAs paboTa 1

99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1

OBILEE KOJIMYECTBO YACOB 1o 99

I[TPOTPAMME



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU

OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KUIIACC

Kon .

pOBEpsIEMOro IIpoBepsiembie _TpeAMeTHbIe  Pe3ylbTaTbl  OCBOCHHSI OCHOBHOM

pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

1 Yucna u BBIYUCIECHUS

11 BB{HOHHHTB, coyerasi yCTHbIE U NMHUChbMEHHbIE MPUEMBI, apuPMETHIECKHE
JEHCTBUS C pallMOHATILHBIMU YHCIIAMU
HaxoauTb 3HaueHHs YMCIOBBIX BBIPAXKEHUMN, IPUMEHATH pa3HOOOpa3HbIe

1.2 crocoObl ¥ TpUEMBI BBIYHMCICHUS 3HAUYEHUH JAPOOHBIX BBIpAKEHU,
coJiepKalinx 0ObIKHOBEHHbBIC U IECATUYHBIE APOOH
[TepexoauTh OT OJHON (POPMBI 3aMKCH YUCEN K APYroi (mpeoOpa3oBbIBATh

1.3 JECSTUUHYIO 1po0b B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUYHYIO JPOOb)

1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA

1.5 OKpyTATh yncia
BBINONHATE NPUKUIKY W OLEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY

1.6 3HAYEHUI YUCIOBBIX BbIpAXKCHU. BBIMOMHATH NEHCTBUS CO CTEMEHSIMH C
HaTypaJIbHbIMH I10Ka3aTeNsIMU

17 [IpuMeHsITh TpU3HAKKW JI€IMMOCTH, pa3jOKEHHE Ha MHOXKUTENU
HATYypaJIbHBIX YUCEIl
Pemate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIICHUEM

18 BEJIMYMH, IPONOPLUUOHATIEHOCTHIO BEJHIHH, MpOLEHTaMH,
MHTEPIPETUPOBATh PE3YyJbTaThl PEIICHUS 33J1ad ¢ YYETOM OTpaHUYCHHUI,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB

2 AnreOpanyecKue BhIpaKEeHHs

21 Hcnonb3oBaTte  aireOpandeckyr0  TEPMUHOJOTMIO M CHMBOJIHUKY,
MPUMEHSITH €€ B IPOLIECCE OCBOCHUSI yUeOHOr0 MaTepuasa

29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHHU NMPHU 3aJIaHHBIX 3HAYCHUSX
NIEPEMEHHBIX

23 BemonusaTe mpeoOpa3oBaHUS  I1ETOTO  BBIPAKEHUS B MHOTOWICH
MPUBEIEHNEM MOJIOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK

24 BbINONHATE yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOrO4YIeHa Ha
MHOTOYJIEH, IPUMEHTHh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCylecTBISATh Pa3jIoKEHUE MHOTOUIEHOB HAa MHOXKHUTEIM C ITOMOILBIO

2.5 BBIHECEHUS 32 CKOOKHM OOIEro MHOXHTENS, TPYIIUPOBKH CllaraeéMblX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS

26 [TpumensiTe npeoOpa3zoBaHUs] MHOTOYJIEHOB IS pelieHns  PasIHHbIX
3a/1ay U3 MaTeMAaTUKHU, CMEKHBIX MTPEAMETOB, U3 peabHON MPAKTUKU

57 Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpaJbHBIMU MOKa3aTeIsIMU JIst
npeoOpa3oBaHMsI BRIPAKEHUN

3 VYpaBHeHUs U HEPABEHCTBA
Pemars nvHelHbIE ypaBHEHUS C OJTHOM MEPEMEHHOM, MPUMEHSS MpaBuia

3.1 Iepexo/ia OT UCXOAHOIO YPaBHEHHUs K paBHOCUIbHOMY emy. lIpoBepsrs,
SIBJISIETCS JIU YUCIIO KOPHEM YpaBHEHHUS

3.2 [TpumensaTh rpaduueckre METOIBI MPU PEIICHUHU JTUHEHHBIX YPAaBHEHUN H




HUX CUCTEM

[TonGupath mpuMepsl Map 4YKCEN, SBISAIONIMXCS pPEHICHHEM JHHEHHOro

3.3 YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpaMK JTMHEWHOTO YpaBHEHHS C
3.4 JIBYMsl II€PEMEHHBIMHU; HOJb3YsICh TIpadUKOM, NPUBOAUTH IPUMEPHI
pellIeHUs] ypaBHEHUs
35 Pemate cucTteMbl ABYX JIMHEHWHBIX YPaBHEHUH C BYMs IIEPEMEHHBIMH, B
' TOM YHCJIe TPapUISCKU
CocraBiATh M peniarh JIMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIIOBUIO 33/1aud, UHTEPIPETHPOBATb B COOTBETCTBHUM C
KOHTEKCTOM 3a/1a4y MOJTY4YECHHBIN pe3ybTaT
4 Koopaunate! u rpaduku. OyHKINN
N300paxaTh Ha KOOPAMHATHOM MpPSAMOM TOUKH, COOTBETCTBYIOILKE
4.1 3aJaHHBIM KOOpJIMHATaM, JIydd, OTPE3KH, MHTEpBaJIbl, 3aIUCBIBATH
YKCJIOBbIE IPOMEXKYTKH Ha AIreOpanvdeckoM s3bIKe
4.2 OtMmeudath B KOOPJAMHATHOM IJIOCKOCTU TOUYKH I10 3a/1aHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku muHeiHHbIX GyHKIHA. CTpouTh Tpaduk GyHKIUHN Y = [X|
OnwuceiBaTh ¢ TOMOIIBIO (YHKIUHA WM3BECTHBIE 3aBHCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, pAacCTOSHUE, LEHY, KOJIHMYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHue (yHKIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumats rpadudeckuii crmocod npencTaBiIeHUs U aHaTU3a HHpOpMaIu,
4.6 U3BJIEKATh M WHTEPIPETHPOBATh MH(OPMALIMIO U3 TpapUKOB peabHBIX
MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie _NpeIMeTHbIE  Pe3yJIbTAThl  OCBOCHHSI  OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna v BIYUCTICHUS
Hcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTENbHBIX
11 qyucen NS CPaBHEHUS, OKPYIVIGHUS W BBIYMCICHUH, U300paXkaTh
JEMCTBUTEIIBLHBIE YHCIIA TOYUKAaMU Ha KOOPJIANHATHOMN IPSIMOU
[IpumensTh mMoOHATHE apU(METHYECKOrO KBaJpPaTHOIO KOPHS, HaXOIUTh
19 KBaJpaTHbIe KOPHH, MCIIONB3Yysl MpPU HEOOXOAMMOCTH  KaJbKYJISATOD,
BBITIOJHATH MPE00Pa30BaHUsl BIpaXKEHHM, COepKaINX KBaJApaTHbIE KOPHHU,
HCIIOJb3Ysl CBOMCTBA KOpHEU
13 Hcnonb30BaTh 3anucH OOJBIIMX U MaJIbIX YHCEN C MOMOUIBIO JE€CATUYHBIX
' npobeii u creneneii yncna 10
2 AnrebpanuecKue BbIPAKCHHS
21 [IpuMeHSITh TOHSTHE CTENEHW C ILEJNbIM II0KA3aTEJIeM, BBIIOIHSITD
' peoOpa3oBaHus BBIPAKEHHUH, COAEPIKAIIMX CTEIICHH C IIeJIbIM MI0Ka3aTeNeM
BBINONHATE TOXIECTBEHHBIE MPEOOPA30BAHUS PALlMOHAIBHBIX BBIPAKEHHUH
2.2 Ha OCHOBE NPaBHWJI [CUCTBUU HAJl MHOTOWICHAMH M alreOpanvecKuMH
TPOOSIMH
2.3 PackiiagpIBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIIN




[IpumensTh npeoOpa3zoBaHUs BBIPAXKEHUN ISl pPEHICHUs Pa3IUYHbIX 3a/ad

24 W3 MaTeMaTUKU, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU
3 YpaBHEHHS 1 HEPABCHCTBA
31 Pemiate nuHeliHbIe, KBaJpaTHHIC YPaBHEHUA U PallOHAIbHbIC yPaBHEHN,
CBOJIAIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
[IpoBoaUTH MpOCTEHIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YpaBHEHMH, B
39 TOM YHCJIE C IPUMEHEHHEM TIpauiIecKux HpteCTaBJIeHI/Iﬁ (ycTaHaBiuBaTh,
MMEeT JIM YpaBHEHHME WJIM CUCTeMa YPAaBHEHWUI pEIICHUS, €CIH HMEET, TO
CKOJIbKO, U TIPOYEE)
[Tepexonuth OT clIOBECHOW (OPMYIUPOBKH 3aladul K e€ anreOpanyeckoit
33 MOJIETIM C TIOMOILBIO COCTAaBJICHUS YPAaBHEHUS WU CHCTEMBbI ypaBHeHHﬁU,
UHTEPIPETUPOBATL B COOTBETCTBHUM C KOHTEKCTOM 3aJjaud IOJIyYEHHBIH
pe3ynbTar
[IpumeHsTh CBOWCTBAa YHCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLCHKH,
34 peliaTh JMHEeWHbIE HEPAaBEHCTBA C OHON MEPEMEHHOM U X CHUCTEMBI, JaBaTh
' rpadUyecKyr0 MJUTIOCTPALIMI0O MHOKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB
4 OyHKIMH
[Tonumarh U HCTONB30BaTh (DYHKIMOHAIBHBIE MOHITHUS U SI3bIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE OOO3HAYCHHUs), OIPENeNATh 3HaueHHe (QYHKIUH IO
3HAYEHUIO apTyMEHTa, ONPEAETATh CBOWCTBA (DYHKIIMU 10 e€ rpaduKky
42 Ctpouth rpapuku deMEeHTapHbIX QyHKIMH Buga: y = k/xy=Kk/X ,y =x2, y
= X3, Y = [x|, onuchIBaTh CBOICTBA YUCIOBOM PYHKIMH 110 €€ rpaduxy
9 KUIACC
Kon .
HpoBepsIeMOro IIpoBepsiembie _Tpe/IMETHBIE  PE3YJILTATH  OCBOEHUA  OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJabTarta
1 Urcna 1 BBIYUCIICHUS
11 CpaBHUBaTh U YHOPSJOYMBATh PAllMOHAJIbHBIE U HPPALIMOHATILHBIE YKCIIa
BreimmonasaTe apudmeTndeckue IEHWCTBHS € palMOHATBHBIMU YHCJIAMH,
1.2 coueras YCTHbIE W NUCBMEHHbIE NPHUEMBI, BBINOJHATH BBIYUCICHUS C
UpPaLMOHATILHBIMU YU CIIAMU
13 HaxoonTe 3HaYeHUS CTEeNEeHEH C uem)n\im MOKa3aTelisIMA U KOPHEW,
BBIYHCIISITH 3HAYCHHSI YUCIIOBBIX BBIPAKCHHIMA
14 OKpyrisrThb vﬂeﬁCTBHTeHLHHe 4HCIIA, BBITONHATL NPUKHAKY pE3yIbTata
BBIYHMCIICHH, OIEHKY YHCIIOBBIX BBIPAXKEHUHN
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemate nuHEHBIE W KBagpaTHBIC YPAaBHEHHS, YPaBHEHUS, CBOJISIIHNECS K
' HUM, TIPOCTEHIITNE TPOOHO-pAIMOHATBHBIC YPAaBHEHUS
Pemate cuctembl ABYX JIMHEHHBIX YPABHEHHU C JBYMSI NIEPEMEHHBIMHU U
2.2 CUCTEMBbI JIByX YpaBHEHUU, B KOTOPBIX OJHO YpaBHEHUE HE SBIACTCA
JIMHEWHBIM
Pemate TekcTOBBIE 3amauu  anreOpanuecKuM CIOCOOOM C  TIOMOIIBIO
2.3 COCTABJICHHMSI YpPAaBHEHHS WJIM CHCTEMBbl JBYX YpaBHEHUU C JByMs

INEPEMEHHBIMU




2.4

2.5

2.6

[IpoBoauTh mpocTEiINE UCCIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUH,
B TOM 4YHCIIe C NMPUMEHEHHEM TpaduvecKuX IMPEACTaBICHUN (HAmpumep,
yYCTaHABIIMBATh, UMEET JIU YpPaBHEHHUE WM CHCTEMa YPaBHEHUU pEIICHHUS,
€CJIM UMEET, TO CKOJIBKO)

Pemate nuHEWHBIE HEPABEHCTBA, KBaJpaTHHIC HEPABEHCTBA, M300pa)aTb
pEllIeHNE HEPaBEHCTB HA 4YMCIOBOW IIPAMOM, 3allMCHIBATh PEIICHUE C
IIOMOILIBKO CUMBOJIOB

Pemate cucTtemMbl  JIHHEMHBIX HCPAaBCHCTB, CUCTCMbl  HCPABCHCTB,
BKIIFOHAIOUME KBAaJAPaTHOC HEPaABCHCTBO, I/I306pa)I(aTI) PEIICHUE CHCTCMBI
HCPaBCHCTB Ha YHUCIOBOM HpSIMOfI, 3alUCbIBaTh PCUICHHUC C IMOMOIIbBIO
CHMBOJIOB

Hcnonb3oBath HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBate (yHKIMM W3y4eHHBIX BHJIOB. [lOKa3pIBaTh CXEMaTHUECKH
pacIoyioKeHNEe Ha KOOPAMHATHON IUIOCKOCTH TrpadukoB (DyHKIMA BUaa:
y=kx, y=kx+b, y=k/x, y=ax*tbx+cC, B 3aBUCHMOCTH OT 3HAYCHHII
K03 (HULIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUN

3.2

3.3

[Toka3pIBaTh CXeMaTHYECKHU DACIIOJIOKEHWE HA KOOPIMHATHOM IIOCKOCTH
rpadukoB QyHKIMI Buaa Y = VX, Y = |X| ¥ OIHUCHIBaTh CBOMCTBA PYHKIUI
Ctpouth n H300paxarh cCXeMaTUIeCKH rpaduKy KBaAPATHIHBIX (DYHKIIHIA,
OIUCHIBATH CBOIMCTBA KBAIPATHUHBIX (DYHKIMI 1O MX rpaduKam

3.4

Pacnio3HaBaTh KBaJgpaTHuHyl0 (GyHKIHIO 1O (opmyne, NpUBOIUTH
MpUMEpPbl KBAJpaTUYHBIX (QYHKIMH U3 peanbHOM JKU3HU, (PU3UKH,
reOMETPUH

ApI/I(I)MeTI/I‘-ICCKaSI N TCOMCTPHUYICCKA IMPOTrpeCCuun

Pacno3znaBath apudmeTnyeckyro M TE€OMETPHUYECKYI0 IpPOrpeccuu IMpu
pa3HbIX clloco0ax 3aJaHus

4.2

BbINMONHATE BBIYMCICHUS C MCIOJIB30BaHMEM (GOpMyl N-ro 4jieHa
apumMeTnyecKoil M TEeOMETPUYECKOM MpPOrpeccHii, CyMMbl MEpPBHIX N
YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI IIOCJIICAOBATCIIBHOCTH TOYKaMHM Ha KOOpI[HH&THOﬁ
IIIIOCKOCTH

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCJICIOBATCIBHOCTAMH, B TOM

quyclie 3aJadd U3 peajbHOW JKU3HM (C MCIOJIb30BAaHUEM KaJbKYJATOPA,
1M (POBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIEC M ACCATUYHBIC, IEPEX0]T OT OAHOU (GOPMBI 3aITUCH APOOEH

11 K apyroil. IloHaTre panmoHaabHOrO YKcia, 3alUCh, CPABHEHUE, YIIOPSAIOUYMBAHUE
palLMOHAIIBHBIX YHCE

19 Apudmernueckue AEHCTBUS C palMOHAIBHBIMU 4Kciaamu. PemnieHue 3amad u3
peaabHON MPAaKTUKU HA YaCTH, Ha IpoOH

13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeJeleHue, IpeoOpa3oBaHUe
BBIpQ)KEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEll

14 [IponeHThI, 3anMCh MPOLIEHTOB B BHUJIE APOOH W Jpodu B BUJIC NPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4¥ Ha ITPOLIEHTBI, PELLIEHUE 3a1a4 U3 PEaJIbHOU TPAKTUKU

15 IIpuMeHeHNe NPU3HAKOB IEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIIN HAaTypalbHBIX
quce

1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 0OpaTHasi IPOIOPLIUOHATIBHOCTH

2 Anrebpanyeckue BEIpaKESHUs

21 [lepemeHHBIE, YMCIIOBOE 3HAYECHHE BBIPAKECHHsI C IEepeMeHHOM. JlomycTumeble
3HAYEHUS TIEPEMEHHBIX

29 [IpencraBieHre 3aBUCUMOCTH MEXAY BEJIWYMHAMM B BUJE  (DOPMYIBI.
Beruucnenus no popmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BbIPAXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM

25 Opnowrenbl u MHorowieHsl. CreneHb MHorouieHa. (CiojkeHue, BBIYMTAHUE,
YMHOKE€HIE MHOTOYJIEHOB

26 @opMysbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl W KBajapaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTENH

3 YpaBHeHMs

31 VYpaBHeHHE, KOPEHb YPaBHEHHUs, — NpaBuIa peoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN

3.2 JIuneliHOE ypaBHEHHE c OJIHOH nepelvieHHoﬁ, YUCJIO KOpHEH JMHEHMHOro
YpaBHEHUSI, PELLICHUE JINHEHHBIX YpaBHEHH

33 CocraBnenue ypaBH?HHﬁ [0 YCJOBMIO 3aJayd. PelieHune TEKCTOBBIX 3anady C
ITOMOUIBIO YPaBHEHUN

3.4 JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX NMHEWHBIX YpPaBHEHUH € ByMs IIEpeMEHHbIMU. Pemienue cucrem

35 ypaBHEHUH CHOcOOOM MOACTaHOBKU. IIpuMepsl perieHus TEKCTOBBIX 3ajad C
IIOMOLIBIO CUCTEM YPAaBHEHHUU

4 Koopaunats! u rpapuku. ®yHkunu

4.1 Koopaunara Touky Ha ipsmMoit

42 I-IHCJIO]EHe NPOMEXKYTKH. PaccrositHue Mexay JIBYMs TOYKAMH KOOPAWMHATHOM
psIMON

43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opIuHaTa TOYKU

Ha KOOPJIMHATHOM TJIOCKOCTH




[Ipumepsr TpadukoB, 3amaHHbIX (opmyramu. UTeHne TpaPuKOB peATbHBIX

4.4 o
3aBUCHUMOCTEMN

4.5 [Tonsarue Gpynkun. ['paduk ¢pynkunu. CoricTBa QyHKIHIA

4.6 Jluneiinas Gynkuus, eé rpaduk. ['padux pynkum y = [x|

4.7 ['paduueckoe penieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BIYKCICHUS

11 KBanparueiii kopeHb u3 umcia. llonstne 00 HppalMOHANBHOM YHCIIE.
Jecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YUCEI
CpoiicTBa apupMeTHYECKUX KBaJpaTHbIX KOPHEM U MX MpUMEHEHHE K

1.2 IpeoOpa3OBaHUI0 YHUCIIOBBIX BBIPAKEHUM W BBIUUCIECHUAM. JleficTBUTENbHBIE
qucia

1.3 Crenensb ¢ 11e7bIM MOKa3atTeneM 1 e€ cBoiicTBa. CTangapTHas 3allUCh YUCa

2 Anrebpanyeckue BhIpaKeHUs

2.1 KBanpaTHblil TpEXUiieH, pa3sioKeHUe KBaIPpaTHOTO TPEXUWIEHA HA MHOXKHUTEIH

2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO aJIreOpanveckoi qpoou

2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE, JeJIEHUE alre0panueckux apooei

2.4 PanronanbHble BeIpakeHUs U MX IpeoOpa3oBaHue

3 YpaBHEHUS U HEpPAaBEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMynia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema
Buera

3.2 Pemenne ypaBHeHuUM, CBOAAIMXCS K JIMHEWHBIM U KBaJPATHBIM

3.3 [Ipocreiimme qpoOHO-palMOHATIBHBIE YPAaBHEHHS
I'padnueckas mHTEepripeTanysi ypaBHEHHH C JABYMS IEPEMEHHBIMH M CHCTEM

3.4 JUHENHBIX YpPaBHEHMM C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 3a/1a4 AIreOpandeckuM Crocooom

3.6 YuciioBeie HEpaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0THOM ITEPEMEHHOM

3.8 PaBHOCMIIBHOCTD HEPABEHCTB

3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON

4 OYHKIIH

41 [onarue ¢ynkumuu. O6IacTh ONpEAENCHUS M MHOXKECTBO 3HAUCHHM (QYHKIIUH.
CnocoObl 3a1anus GyHKIUN

4.2 ['paduk pynkuuu. YteHne cBONUCTB PYHKIMHU 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKIMH, OTPAKAIONUINX PeaTbHbIE TPOIECCHI

44 OyHKIMY, ONHUCHIBAIOIIME TMPSIMYyI0 U OOpaTHYIO  INPONOPLUOHATIHHBIE
3aBUCUMOCTH, UX Tpaduku

4.5 Oyaknun y =X? Y = X*

4.6 Oyaknuu Y = [x, y = |x]|

4.7 ['padpuaeckoe pereHne ypaBHEHUI U CHCTEM YpaBHEHHMA




9 KJIACC

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYHUCIECHUS

11 PanmonanbHple  uKMcaa, MppaLMOHAIbHBIE YMCIA, KOHEYHblE U OECKOHEYHbIE
JECATUYHBIE POOH
MHOXeCTBO JeHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YMCIAa KaK OECKOHEYHBIE

12 JecATUYHble OpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
JEHCTBUTENBHBIX YUCEI M KOOpAMHATHOM mpsiMol. CpaBHEHHE AEHCTBUTEIbHBIX
qucenl

1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMH YHACIAMU
W3mepenus, npubnnxeHus, oneHKU. Pa3mepbl OOBEKTOB OKpPYKAIOIIEr0 MHpa,

14 JUINTENIBHOCTh TPOLIECCOB B  OKpyXkawmeMm wupe. [lpubmmkéHHoe 3HaueHUe
BEJIMYMHBI, TOYHOCTh mNpuOmmxenus. Oxpyriaenue uucen. [Ipukuaka u oOIeHKa
pe3yJIbTaTOB BHIYHUCICHUHN

2 YpaBHEHUs U HEpPAaBEHCTBA

2.1 YpaBHEHHUsI C OHON TEpEMEHHON

2.2 JluneliHoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIMXCS K IMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBaIpaTHbIM

24 BI/IKBa,Z[pleHOG ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUH TpeTbedl U 4eTBEPTOM
CTEIEeHEH pa3iokKeHueM Ha MHOXKUTENN

2.5 Pemienue 1po6GHO-pallOHANIBHBIX YpaBHEHHH

2.6 Cucremsl ypaBHeHU

2.7 YpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €ro Tpaduk

2.8 Penienune cuctem JBYX JIMHEHHBIX ypaBHEHUH C IBYMs NEPEMEHHBIMU

29 Pemienune cucreM IByX ypaBHEHMH, OTHO M3 KOTOPBIX JIMHEHHOE, a Pyroe — BTOPOMH
CTETIeHU

2.10 I'paduueckast MHTEpIIpETaLMs] CUCTEMbI YPaBHEHHH € IByMsl IEpeMEHHBIMU

2.11 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cocobom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Penienne TMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON

2.14 Peienne cucteM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU

2.15 KBanpaTHble HEpaBEeHCTBA

216 ['paduueckas WHTEpHpeTanusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C ABYMS
HepEeMEHHBIMU

3 OYHKIIH

31 KBanparuunas gynkuus, e€ rpaduk u cBoiictsa. [lapabomna, KOOpAHMHATEI BEPIIMHbI
napaboITbl, 0Ch CHMMETPHH MTapadoIbl

3.2 I'padukn Gyukimii y=Kx, y=kx+b u ux cBoiicrsa

3.3 I'paduku Gynkumii y=k/X, y = X° 1 ux cBoiicTBa

3.4 I'paduku QyHKIIUH , U UX CBOHCTBA

4 UucaoBble MOCIEI0BATEIBHOCTH

41 OmnpezneneHnue W CcrnocoObl 3aJaHUs YMCIOBBIX IOCIEAOBaTeNbHOCTEH. 3anaHue
H0CJIEI0BATENBHOCTH PEKYPPEHTHOM (hopMysioi ¥ popMyI1oif N-ro yieHa

4.2 Apudmernueckas nporpeccusi. @opmyisl N-ro 4jaeHa apuGMeTHIecKoi mporpeccuu,




CYMMBI IIEPBBIX N YICHOB

['eomeTpuueckas mporpeccusi. @opmyisl N-TO 4ieHa FeOMETPUUYECKON MPOTrpeccHH,

4.3 CYMMBI NIEPBHIX N YWICHOB

44 N3o6pakenune 1wieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIMAJIBHBIN pOCT

45 CI1oXHBIE TTPOTICHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHHSI K NpeAMETHBIM pe3y/JbTATAM OCBOEHUS
OCHOBHOH  00pa3oBaTe/ibHOIl NMPOrpaMMbl  OCHOBHOIO  001I€ro
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUIMU: MHOKECTBO, IIOJMHOKECTBO, ONEPALUU
HaJl MHOXKECTBAMH; yMEHHE OIEPUPOBATh MOHATHAMHU: Tpad, CBAZHBINA
rpad, naepeBo, LUK, MNPUMEHSITh WX TMPH pEIIeHWH 3a7a4d; yMEHHe
UCTIONIB30BaTh Tpaduyeckoe NPEeACTAaBICHUE MHOXXECTB ISl OIHCAHUS
pealibHBIX MPOIIECCOB U ABJICHUHN, IPU PEIICHUU 3a/1a4 U3 APYrUX Y4eOHBIX
IIPEIMETOB

YMeHue onepupoBaTh IMOHATHSAMH: OIpPEIEICHHE, aKCcuoma, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHHUE  paclno3HaBaTb HUCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, TMPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHHS BBICKA3bIBAHUM

YMeHune onepupoBaTh MOHATUSMHU: HATypaJlbHOE YHCIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HATypAJIbHBIX YHCEI, MPU3HAKU AEITUMOCTH,
[eJI0e YHCI0, MOAY/b YKcia, OOBIKHOBEHHAs Ipo0b U AecaThu4YHas ApoOb,
CTaHJIAPTHBIA BHUJ YUCJIA, PALIMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUYeCKuid KBaJIpaTHBI KOpPEHb; YMEHHE BBIMOJIHATH NEHUCTBUS C
YucCiiaMHi, CpaBHHMBATb W YHOpAAOYMBATH 4YHCJIA, MPECACTABJIATHL YKCJIa HaA
KOOPAMHATHOW IPAMOM, OKPYIVIATH YUCIA; YMEHHUE JAENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IOHATUAMM: CTENEHb C LEIbIM IOKa3aTeseM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOUJIEH, aireOpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHU OOJbIle
€IMHUIIBI; YMEHHUE BBIMOJHATH pacu€Thl 1o (opmysiaM, mpeoOpa3zoBaHUs
HENbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSIMH,
pa310KeHUE MHOTOYJIEHA HA MHOYKHUTEIIH, B TOM YHUCJIE C UCIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJPaTOB U KBaJapaTa CyMMBI H Pa3HOCTH

YMeHue omnepupoBaTh IMOHATHUSMHU: UYHCIOBOE PABEHCTBO, YpaBHEHHE C
OJTHOW TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE peliaTh JIMHEHHBbIE M  KBaJpaTHble ypaBHEHHs, ApOOHO-
panyoHaIbHBIE YpaBHEHUS C OJHOM TIEpeMEHHOH, CHCTeMBI JIBYX
JUHEWHBIX ypaBHEHUH, JUHEWHbIE HEPABEHCTBA M HMX CHCTEMBI,
KBaJ[paTHBIC U JIPOOHO-pAIlMOHAIBHBIC HEPABEHCTBA C OJTHOW TIEPEMEHHOM,
B TOM 4YMCJI€ MPH pPEIIeHUH 3a/1a4 U3 JPYTUX MPEIMETOB U MPAKTUYECKUX
3ajJla4; yMEHHUE HCIIOJIb30BaTh KOOPIMHATHYIO MPSMYI0 W KOOPAWHATHYIO
TUIOCKOCTB JIJIsl U300pakKeHUs! pellieH! ypaBHEHUH, HEPaBEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATHIMH: (GYHKIUS, Tpapuk (QYHKIUHU, HYIU
(GYHKINY, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHUSI, HAaWOOIbIlee W HAMMEHbINEE 3HAYCHHUS (DYHKIHH, YMCHHE
ONEPHPOBATh TOHATHSAMH: TpsIMas MPOMOPIMOHAIBLHOCTh, JIMHEWHAs
¢ynkuus, kBagpaTtuuHas (yHKIHS, OOpaTHAas MPOMOPIUOHAIBHOCTS,
napaboJa, rurepoosa; yMeHue CTpouTh rpaduku GyHKIMH, UCTIOIB30BaTh
rpaduKd A7 ONpEeAETCHUs CBOWCTB IPOLIECCOB M 3aBHCUMOCTEH, JUIA
pemieHHus 3a1a4 W3 JPYruX YYeOHBIX MTPEIMETOB WM peallbHOW JKHU3HU;




YMEHHE BbIpaXKaTh GOpMyJIaMU 3aBUCHMOCTH MEXAY BETMUYNHAMU

YMeHue onepupoBaTh MOHITHSIMU: TIOCIEI0BATEIBHOCTD, apudmMeTndyeckas
U TEeOMETpUYECKas MPOrpecCMd; YMEHHE HCIOJIb30BaTh CBOWCTBA
nocieaoBaTeabHOCTeH, (POPMYIBI CYMMBI U OOIEr0 4jieHa MPH PEIIeHUn
3a1a4, B TOM YHUCIE 3a7ad U3 JIPYruX Y4eOHBIX NPEIMETOB U peabHON
KU3HU

10

11

12

VYMeHue penars 3aJauu pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, A0JIU U
YacTH, BUKEHHUE, paboTy, IIEHy TOBAPOB U CTOMMOCTh HOKYIIOK M YCIYT,
HAQJIOTH, 337ayd M3 O00JacTH yNpaBlIeHUs JIMYHBIMH M CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTABIATH BBIPAKEHUS, YPAaBHEHHS, HEPAaBEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIIENOBaTh IIOJyYEHHOE PELICHUE U
OLIGHUBATh MPABJIONIOT00HOCTD OTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh NOHATUAME: (PUTYpa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasi, yroj, MHOTOYTOJILHHK, TpPEYrOJIbHUK, PaBHOOCAPECHHBIH W
PaBHOCTOPOHHHI TPEYrOJbHUKH, IPSIMOYTOJIbHBIA TPEYrOJIbHUK, MEIUaHa,
Ouccekrpuca " BBICOTA TPEyroJbHUKA, Y4eTHIPEXYTOJILHHUK,
napajjieniorpaMM, — pomM0,  NPSAMOYTOJBHHK,  KBaapaT,  Tpareuus;
OKpPYXHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMHU
durypamu; yMeH#ue pemaTh 3a/1a4M, B TOM YHCIIE U3 TTOBCEAHEBHOM JKU3HH,
Ha HaXOX/EHHE T'€OMETPHUYCCKHX BEIMYMH C NMPUMEHEHHEM H3Y4EHHBIX
CBOWCTB puryp u pakToB

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (QUIyp, PpaBEHCTBO
TPEYrOJIbHUKOB; MapajlIeIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX, yroJl
MEXIY TMpsAMBIMH, TNEPHEHIUKYJSApP, HAKJIOHHAs, NPOEKIMs, Ioaodue
¢buryp, mogoOHBIE TPEYroJbHUKHU, CUMMETPHUSI OTHOCUTEIBHO TOYKU U
IpsMOii; yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U 1ojgodue ¢puryp,
NapajuIeIbHOCTD U NEPIEHINKYISIPHOCTh IPSIMBIX B OKPYKAIOLIEM MUpE

YMeHne OIICPHUPOBATH TMNMOHATHAMU: NJIMHA, PACCTOAHUEC, YIrOJl (BGJ’II/I‘-II/IH&
yria, CHHYC U KOCHHYC YIJia TPeyroJbHUKa), TUIOMIA/Ib; YMEHHE OLIEHUBATh
pa3Mepsl TpeIMETOB U OOBEKTOB B OKPYXAlOIIEeM MHpE; YMEHHE
OPUMEHSTh (POpPMYJBI MEpUMETpa M TUIOMIATU MHOTOYTOJTHHUKOB, IJTHMHBI
OKPY)KHOCTH W IUJIOMaad  Kpyra, oObemMa  IPSIMOYTOJIbHOTO
napajuie’enunesaa; yMEHUE  TNPUMEHATh  MPU3HAKU  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ YIJIOB TpPEYTroJIbHHKA, TEOpeEMY
[Mudaropa, TpUroHOMETpUYECKHE COOTHOIIEHUS ISl BBIUYUCICHUS JUIHH,
pacCTOSAHUH, TIIOIIAACH

YMenue  wu3oOpakaTh  IUIOCKME  (QUTYpbl M UX  KOMOHMHAIMH,
OPOCTPAaHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOLIbIO YEepPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY WJIM CUMBOJILHOMY
OINMCAHHUIO

13

YMeHue onepupoBaTh MOHATUAMU: NMPSMOYTOJIbHAsl CUCTEMA KOOPAMHAT;
KOOpJMHAThl TOUKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHNE BEKTOpa Ha
YHUCII0, CKAJSIPHOE IIPOU3BENECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBl U KOOPAMHATHI [UIs NPEACTABICHUS NAHHBIX M PEIICHUS 3a1a4, B
TOM YHCJI€ U3 APYTrUX y4eOHBIX MPEAMETOB U PEaIbHOM KHU3HH

14

yMeHI/Ie OHGpHpOBaTL IIOHATUAMUN CTOJI6I/IKOBBIG nu KPYTOBBIC I[I/IanaMMBI,
TaONMuIBl, CcpeaHee apudMeTnueckoe, MeauaHa, HauOoJbIIee |
HAaUMCHBIICC 3HA4YCHMHA, pa3Max YHUCJIOBOI'O Ha60pa; YMCHI/IG HU3BJICKATh,
HHTEPIPETHPOBATH U MPEOOPA30BBIBATE HHPOPMAIIHIO, TPEJICTABICHHYIO B




Tab/MIax U Ha JuarpamMmax, OTPakalolllyl0 CBOWCTBAa U XapaKTEPUCTUKU
peabHBIX TPOIECCOB W SIBICHUI; yMEHHUE pacrno3HaBaThb W3MEHYMBBIC
BEJIMUMHBI B OKPYKAIOIIEM MHpe

15

YMeHue omnepupoBaTh TMOHATHAMHU: CIyYalHBIA ONBIT  (CIIyYaiHBINA
OKCIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTAapHBIM  MCXOM)
CIIy4aifHOTO OIIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITMI B  ONBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE pelllaTh 3aJaqyu
METOJIOM OpTraHHW30BAHHOTO Iiepedopa W C€ HCHOJb30BAHUEM IIpaBUIIA
YMHOXEHHS; YMEHHE OLEHUBAaTh BEPOSATHOCTH pealbHBIX COOBITUH U
SBJICHUHM, TIOHUMATh POJIb MPAKTUYECKU ITOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHII B OKpYXalolleM MHUPE U B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENl M €ro
POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOUpaTh MOAXOAIIMN U3YYEHHBIH METOA JJIs PelIeHus 3a/1a4H,
IIPUBOAUTHL INPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HHU, pPaclO3HaBaThb IPOSBICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OIUCBHIBATh OT/ACIIbHBIC BBIJAIOIINECS PE3YyJbTAThl, IIOJYYCHHBIE B XOJE
pa3BUTHS MAaTEMaTUKU KaK HAayKH, IPUBOJUTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUH




INIEPEYEHb DJJIEMEHTOB COIAEPXAHUSA, INTPOBEPAEMBIX HA OI'D9 11O

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAePKAHUA

1 Yucna v BIYKCICHUS

11 Harypanbnslie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

12 OOBIKHOBEHHBIE M JI€CATUYHbBIE APOOHM, MPOLEHTHI, OECKOHEUHBIC MEPHOAUYECKHE
npobu

1.3 PanyonaneHble yncna. ApupmeTnyecke onepalnuy ¢ paliioHaIbHbIMU YUCIIaMHU

14 JleiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONIEPALUH C JeHCTBUTEILHBIMU YUCIIAMHU

15 [TpubnmxEénnpie BBIMHMCICHUA, MPABHIA  OKPYIICHWS, NPUKMAKA M OLCHKA
pe3ysbTara BHIYMCICHUN

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIe BbIpakeHUS (BBIPAKECHHSI C TEPEMEHHBIMH )

29 Crenenb ¢ nenbM nokaszareseM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoHCTBa
CTETIeHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

25 Apudmernueckuit KOpeHb HaTypalbHOH creneHu. JleHcTBUS ¢ apupMeTHYECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU

3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Lensle 1 1poOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI

39 Hensle u apoOHO-panMoHanbHbIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
HEPaBEHCTB

3.3 Pemenune TekcTOBBIX 33124

4 UucnoBsle nOCIe10BaTENbHOCTH

4.1 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEHN

4.2 Apudmernueckasi 1 reoMmeTpuueckas nporpeccuu. opmyia ciI0XKHbIX IPOIIEHTOB

5 OyHKIMH
@yHKkuMs, cnocoosl 3ananusd ¢pyHkuu. ['padpuk pynxnuu. O6nacte onpenenaeHus u

51 MHOXecTBO 3HaueHui ¢yHkumuu. Hymu ¢ynkumun. IIpomMexyTkn 3HaKOMOCTOSHCTBA.
[TpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHHUMYMBI (DYHKITHH.
Haubosbiiee u HanMeHblee 3HaUeHUE (DYHKIIMK Ha TPOMEXYTKE

6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpryeckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKu

7.4 OKpy’KHOCTb U KpyT

7.5 N3mepenue reoMeTpu4eCKuX BETUYNH

7.6 BekTopspl Ha INIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA




8.1

OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHuoxecTBa

8.5 I'padmr
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