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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y oOyuaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPAKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIs aJalTaluyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydenue anredOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHUSI WU BBIBOABI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHNe 1 KOHKPETU3aIHIo, abcTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  MOpPEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Airedpa» s OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas Hu3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJACHUCTBYS C
JpYyTUMH €ro JuHusMU. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanue nuHMHA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3YyYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUI. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMAaTHKHA KaK
S3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS MPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaunm oO0ydenuss anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOpPMATHKW, ¥ OBJAJCHHE HaBbIKAMU
JeAYKTUBHBIX paccyxacHuii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEHN K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmiectBe. M3yueHue maTepuana CIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOIh30BaTh PAa3IMYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHbIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuIaHy B 7-9 Kjaccax u3ydaercssi y4eOHBIA Kypce
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orsoautcs 306 gacos: 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 Hefieui0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (POPMBI 3aIHUCH
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANIBHBIMU YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIMpeaeieHne, MpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENEHUs, 3auCch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3jIOKEHHE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsiMas HW  oOparHas
IIPOIIOPLIUOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBIe
3HA4YEHUSA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beraucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpPAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBl W KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHUU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHU.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHbIMU U ero rpaduk. Cuctema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
crnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/ady C IOMOIIbBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Touku Ha npssmoil. YucnoBble TpOMEXYTKU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOMA.

[IpsimoyroinibHasi cucteMa koopAuHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbIX 3aBucumocTeil. [lonstue ¢ynkmun. [padux
bynkuuu. CoiicTBa pyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pericHre THHCHHBIX ypPaBHEHHH W CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apu(pMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHNIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cBoicTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanpHble BEIpaKEHUS U UX peoOpa3zoBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHHUW C JBYMsS II€peMEHHBbIMHU. lIpumepsl pelmreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3ajau alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumn. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.



OyHKIMY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KJIACC

Yuciaa v BBIYMCICHUA

PanronanbHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecTHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, JCUCTBUTEIHHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JEACTBUTEIbHBIMU YUCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOWIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumMepsl perieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETAUNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHoW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn pyaximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCTIEI0BATENIbLHOCTH M
Nporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmyinbsl n-ro 4ieHa
apu(MeTHYecKo U TeOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUKUCKOMN
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEN Irpak/laHWHA W pealiu3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYE€CKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKWM3HM Uil YCTENMIHON MpodeccruoHaIbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOMn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKH U MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIEI0BATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUSI B HMHTEpPEcCax CBOErO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, pETyJsapHas ¢uzndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH UX PeIIeHNs,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MpUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUs W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1oruyeckue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHI, OTHOLIEHUN MEXIy TOHATUSAMHU, (POPMYIUPOBATH
ONpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHHYHBIC, YacTHblE M oOIIMe,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAOMIOAEHUSX W YTBEPKIACHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (paKkTOB, BBICTpAWBaTh aPTYMEHTAIUIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUS:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3UIIUIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCICIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOUHOCTH HH(POpPMAIUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKM M WLIIOCTPUPOBATH
perraemMbie 3alayd  CXeMaMH, JuarpaMMaM#, WHOW Trpadukod W HX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHECHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIE€HUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
po0JIeMBbI, perraeMoi 3a/1a4uu, BHICKa3bIBaTh HJICH, HAIICIICHHBIC HA TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPYKWBAaTh Pa3IMunie W CXOJCTBO IO3WIIMHA, B
KOPpPEeKTHOU hopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs]  3a]a4dd,  JIKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTa,  CaMOCTOATEIHHO  BBHIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ayTUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyX)aTh MIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax pabotsl (oOcCykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM ICUCTBUS C APYTUMH YICHAMH KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI TMPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUS 33aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHus MaTeMaTHYeCKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKECHUS WJIM HEIOCTHUKEHUSI LIEJIU,
HAXOJIUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxonuTh 3HaYeHWS YUCIOBBIX BBIPAKECHHHA, NPUMEHSITh pPa3HOOOpas3HbBIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIp@KCHUU. BBIMONHATE AEHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH, Pa3jJ0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJaUM, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIIeHMs 3a7ad ¢ y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh aireOpandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUs  IEJIOTO  BBIPKEHHWS B MHOTOYJICH
MIPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIM C IMOMOUIBIO
BBIHECCHHUSI 32 CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
pUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU I[OKA3aTEIsMHU IS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IpPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATs, sBISIETCS
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBUIO 33/Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYCHHBIN pe3yJIbTar.

DOyHKUIMHA

N300paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJIbl, 3aAMIMCHIBATH YHACIIOBBIE TPOMEKYTKH HA
areOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTHA TOYKHU IO 33JlaHHBIM KOOpJWHATAM,
CTpOUTH rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TOMOIIBI (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMalUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peaTbHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenns B 8 kJjacce oOydYaromMACS TIOTYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJIICHUS W BBIYUCIECHUHN, H300pakaTh JICHCTBUTEIHHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpuMeHsAT, TOHSATHE apU(METHYECKOTO KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIC KOPHHU, MCIOJIB3Ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITTOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENICHH C LEIbIM TTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOWICHAMH U alredpandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHEVHBIE, KBAaJIpaTHbIE YPABHEHUS U PALUOHAIBHBIC YpAaBHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIH HMEET, TO CKOJIbKO, U
mnmpouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHCHUSI WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uuecKy0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[TorumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHSTUS U SA3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJ€MEHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OmuCHIBaTh CBOICTBA YHCIOBOIA
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BoimonHsaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE UM TMHUCBMEHHBIC TMPUEMBI, BBINOJHATH BBIUMCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISATh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemate JMHENHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUSA, CBOISIIMECS K
HUM, TIpOCTENIIINE APOOHO-pAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBISICTCS JIMHCHHBIM.

PemaTe TEKCTOBBIE 3amadyuM aidreOpaMdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUueCcKUX MpeacTaBleHud (YyCTaHABINBATh, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pElLIEHUE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JINYHBIX 331a4.

DOyHKIUU

Pacrio3naBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c¢c,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HaUYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKITUI.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUZUKHU, TEOMETPHH.

Yucii0BbIe MOCTECAOBATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu@METHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETHIECKON 1 TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIE€Hbl MOCJIEIOBAaTENbHOCTH TOYKaMU Ha KOOPIWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJATOPa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE

INVIAHUPOBAHMUE 7 KJZIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB cojJiepKaHue
Yyiciia ¥ BEIYUCIICHUS. 25 Ilonstue CucreMaTH3upoOBATH M 000TralIATH 3HAHUSA
PannonanbHbIe Unciia PallMOHANILHOTO YKCIa. | 00 OOBIKHOBEHHBIX U IECITUYHBIX APOOSIX.
Apudmerndeckue CpaBHUBATH U YHIOPSA0YMBATH APOO0H, TpeoOpa30BbIBas
EVCTBUSA IpU HEOOXOIUMOCTH JECATUYHBIC TPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMU
yucnamu. CpaBHEHHME,
YIOPSI0YMBAHKE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHbIM
ITOKAa3aTeIeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOIIEHTHI

U3 peajbHOU
MPaKTUKH.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YHCEIL.
Peanbnubie

OOBIKHOBEHHBIE B JECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIprMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPAKeHUH,
cojiepKaiuX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JECATHUHYIO 1pO0b
OOBIKHOBEHHON M OOBIKHOBEHHYIO JECATUYHOU, TPUBOJIUTH
BBIpaKEHUE K PopMe, Hanbosiee yT100HOM ISl BBIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOKEHUE

U JIeJIEHUE IECATUUHBIX APOOeil K IEUCTBUIM C LETbIMU
YHUCJIAMHU.

IIpuBOAUTH YHC/IOBBIE H OYKBEHHbIE PUMeEPbI CTENICHU
C HaTypaJIbHBIM MTOKa3aTeseM, OObIACHSS 3HAUCHUS
OCHOBaHMSI CTENEHH U MOKa3aTeNs CTENeH!, HAXOAUTh
3HAYCHUS CTEIeHeH Bua a” (a — Ir000e paliMoHaIbHOE
YHCIIO, 1 — HATYPaJIbHOE YUCIIO).

IMouuMaTh CMBICT 3aITUCH OOJIBIINX YHUCEN C TIOMOIIBIO
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3aBHCUMOCTH. [Ipsimast
1 oOpaTHas
MPOTNIOPIIMOHATEHOCTH

JECATHUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHsATH X
B PCATHHBIX CUTYaIIHSX.

IIpumMeHsTH TPU3HAKY JETUMOCTH, PA3I0KECHHS Ha
MHOXXHUTEJIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4m Ha 4acTH, IPOLICHTHI, POTIOPIIUH,

Ha HaxoXXJIeHUe ApoOu (IIPOIIEHTa) OT BEJIMUUHBI U
BEJTMYHMHBI TI0 €€ IPoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLEHNBATH PA3TUYHBIC PEIICHHUS,
3aMHCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00BACHSATD, ONUPASCh HA ONPEICICHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIHOHATHHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peaibHOr0 MUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIEC 3a/1a4 Ha Ipoou,
IPOLICHTHI, IPSMYIO U 0OPaTHYIO MPOMOPIIUOHATHHOCTH,
TIPOTTOPIIAN

Anrebpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IIepemeHHBIE.
Honycrtrmslie
3HAYEHUS
NIEPEMEHHBIX.
DopmyJIbl.
[IpeobpazoBanue

OBaanersb anredpanyecKoi TEPMUHOJIOTUEN | CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
Haxoauth 3HaueHns OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYUCIICHUS TI0 (pOopMyIiam.
BoInosHATH npeoOpa3oBaHus 1EJI0T0 BhIPAKCHUS

B MHOTOYICH NMPUBEACHUEM MMOJJOOHBIX ClaraeMblIX,
PacCKpBITHEM CKOOOK.

BbINOJIHATH YMHOXEHHUE OJTHOYJICHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
U TIPUBEJICHHE

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HATypaJIbHBIM
MOKa3aTeyeM.
MHOro4JICHbI.
Cnoxxenue,
BBIYMTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopMybl
COKPAIIIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOTOWJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATb (POPMYJIbI
KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcyumecTBAATH Pa310KEHNE MHOTOYJIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEIS,
npUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopmMys
COKpAILIEHHOT'O YMHOKEHHS.

IIpumensiTh NpeoObpa3oBaHNE MHOTOUJICHOB ISl PELICHHUS
Pa3IMYHBIX 33]a4 U3 MAaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 PEabHON MPAKTHKH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IIpaBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJIHOM IEPEMEHHOM,

Pemare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBUJIA [IEPEX0/1a OT UCXOAHOIO YPaBHEHUS

K PaBHOCHUJIBHOMY €My 00Jiee IPOCTOro BUA.

IIpoBepsaTs, ABIAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHEHMUS.

IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHEWHOTO YPAaBHEHUS C ABYMs IEPEMEHHBIMH.
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peLIECHNE JIMHEUHBIX
ypaBHeHUi. Pemienue
3a/1a4 € MOMOUIBIO
YPaBHEHHU.

JIuneiiHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouThb B KOOPAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpadUKOM,
NPUBOAUTH IPUMEPbI PEUICHUS YPABHEHUSI.

HaxoauTh penieHue CUCTEMbI IBYX JIMHEHHBIX YPABHECHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBisTh U peliaTh YPaBHEHUE WU CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa4U, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3ynbTar

C IByMS
IIEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopaunara Touku N300paxkaTh HA KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMU Ha npsAMou. UUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIyYU, OTPE3KH,
IPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrostnue mexy
JBYMSI TOUKaMH
KOOPJMHATHOU
MPSIMOU.
IIpssmoyronbHas
CUCTEMA KOOPIHHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Urenwne rpaduxon

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (hOpPMYJIaMH, B TOM UHCIIE

C MMOMOIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

IIpyuMeHATH, H3y4aTh NMPEeUMYyLIECTBA,
HHTEPHPEeTHPOBATH Tpadrueckuii Criocod npecTaBICHUS
Y aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GYHKITMOHATBLHON TEPMUHOJIOTHEH.

Pacno3naBarth JUHEHHYIO QYHKIUIO Yy = kx + b,
ONUCHIBATH €€ CBOKMCTBA B 3aBUCUMOCTHU OT 3HAYCHUH
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHH.
CBoiicTBa QYyHKIIHIA.
Jluneiinas QyHKIHS.

ko3 dunreHToB k u b.

Crpouts rpaduxu nuneitnon Gpynkimun, GyHkuuun y = | x|.

Hcnoab3oBath nudpoBbie pecypebl Al IOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOMCTB.
IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLECCAX U SBICHUAX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUI YKCEJl, BBIYUCICHUA, TPeoOpa30BaHuil BbIPAXKEHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 00001eHne OcymecTBJIAATH CAMOKOHTPOJIb BBIOIHAEMBIX I€HCTBHIMA
3HAHUU Y CAaMOIIPOBEPKY PE3yiIbTaTa BEIYMCICHUH,
npeoOpa3oBaHUid, MOCTPOCHUH.
PemaTh 3apaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA U1 pELICHUS 3a1a4 U3 IPYruX
MIPEAMETOB.
PemaTe TeKCTOBBIC 321a4H, CDABHMBATh, BLIOUPATH
CNoco0bl pelIeHus 3aaun
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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8 KVIACC

KBaaparHbie KOpHU

u3 uncia. [lonstue
00 HpparmoHaIbHOM
yuciae. JlecsaTuaHbie
PUOTHKEHUS
HUPPAITMOHATEHBIX
quces.
JleCTBUTEIbHBIC
yucina. CpaBHeHUE
JIENCTBUTENBHBIX
quces.

YpaBHEHHE BUIA

X = a.

CaolicTBa
apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUI,
COJIepKAIINX
KBaIpaTHBIC KOPHU

HanmenoBanue pasnena |KonuuecTBo OcHoBHOE OcHOBHBIE BU/IbI ACSTEIBHOCTHA O0YYarOIINXCS]
(TemnI) Kypca 4JacoB coJiepKaHue
Yuca 1 BBIYKCIICHHUS. 15 KBaapaTtHbIil KOpEHBb DopMyJTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

U3 yucia, apuMeTUYecKoro KBaJpaTHOro KOpHSI.
IIpuMeHATH Onepannio U3BJICYEHUS KBAIPATHOTO KOPHS
Y3 YKCJIa, UCIOJIB3YS ITPY HEOOXOJUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJIpaTHBIE KOPHU LIETBIMU YUCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBATB U YIIOPSA0YMBATH PALIMOHAIIBHBIC

Y UPPALMOHAIIBHBIE YUCJIA, 3aTIMCAHHBIE C IOMOLIBIO
KBaJIPaTHBIX KOPHEH.

HMccaenoBarhb ypaBHEHHUE X> = @, HAXOJUTH TOYHBIE

U IpuOIM>KeHHbIE KOpHU Tipu a > 0.

HccaenoBath cBOKMCTBA KBaAPAaTHBIX KOPHEW, MPOBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISTOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl IPe0Opa3oBaHMs BEIPAKECHUM.
BoInoJHATH NIPeo0pa30BaHMUsl BEIPAXKEHUIN, COIEPHKALUX
KBaJIpaTHbIE KOPHHU.

Broipa:kaTh nepeMeHHbIE U3 TECOMETPUIECKUX U (PUIUIECKUX
dbopmy.

BbI14ucJISTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIIUX
KBaJIpaTHbIE KOPHH, UCTIOJIB3YsI TPU HEOOXOAMMOCTH
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KaJIbKYJIATOP.
Hcnonb30BaTh B X0/1€ PEILICHUS 3a]1a4 JIEMEHTapHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIC C MPUOIKEHHBIMU 3HAUYCHUSMHU
BEJTUYMH.

3HAKOMUTBCS C HCTOPHEl pa3BUTHS MAaTEMATUKU

Uuca 1 BBIYKCIICHHUS. Crenens ¢ ensM DopMyJIHPOBATH ONpeeIeHUEe CTEIICHHU C LIEJIBIM
CrerneHs ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTesIeM CranpapTtHas 3anuCh IIpeacTaBasaTh 3anMch OOJIBIIUX U MAJIBIX YHUCETT
qyuca. B CTaHJAPTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHuBaTB 4MCJIa U BEJIMYMHBI, 3aIIMCAHHBIC
OKPYKAIOIIEro Mupa C UcnoJib30BaHuem crenenu 10.
(OT BIIEMEHTapHBIX Hcnoab30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BUJIE
YaCTHI] IUI BBIPAXKEHUS pa3MepOB 0OBEKTOB, JUIUTEIBHOCTH
110 KOCMUYECKHUX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopMyIMpPOBaTh, 3alIUCHIBATH B CUMBOJINYECKOi (hopMme
JUTUTENIBHOCTD Y WIJIIOCTPUPOBATH NIPUMEPAMM CBOVCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM IIOKA3aTeNeM.
B OKpyxaromeM mupe. | IIpuMeHATH cBoiicTBA CTENEHU 1)1 TPeoOpa3oBaHus
CBolicTBa CTENIEHU BBIPAKEHUI, COJIEPKALIUX CTETIEHU C LEIbIM ITOKA3aTEIIEM.
C LICJIBIM ITOKa3aTeeM | BbINOJHATH 1elCTBUSA C YUCIIaAMH, 3alIMCAHHBIMU
B CTaHIapTHOM BHJI€ (YMHOKEHHE, JIEJICHHE, BO3BEICHHE
B CTCIICHB)
Anrebpanyeckue KBangpatubii Pacno3HaBaTh KBaJIpaTHBIN TPEXUIECH,
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. YCTaHABJIMBATh BO3MOYKHOCTB €T0 PA3JIOKEHUS
TPEXUIIEH Pa3noxenue Ha MHOYKUTEJIN.
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KBaJIpaTHOTO
TpeXuJIeHa
Ha MHOKUTEIH

PaCKJ'laI[I)IBaTB HAa MHOZKHUTCIN KBaﬂpaTHBIﬁ TPCXYIICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKCHUS.
AnreOpanyeckasi Apoob

15

Anrebpanueckas
JIPOOK.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B aJire0OpanvecKkue
BBIPAKEHUSI.
OCHOBHOE CBOWCTBO
anredpandecKou
npobu. CokpallieHue
JpOOeH.
Cnoxxenue,
BbIYUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaIuX
anrebpandeckue
Jpodu

3anucbIBaTh anreOpanuecKue BbIPaXKEHUS.

Haxoautb 001acTh onpeeseHus paiuoHaIbHOTO
BBIPAYKEHUSI.

BbInoJIHATH YKCIIOBBIE MOJCTAHOBKHA U BHIYMCJIATH
3HaYeHHUe JpoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISATOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 NPUMEHSITh €ro JJid IpeoOpa3oBaHusl IPOOEH.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
IIpuMeHATH Ipeodpa3oBaHus BEIPAKECHUH IS PELLICHUS
3a1ad4.

Boipa:kath nepemenHble u3 Gopmyn (pU3MUECKUX,
r€OMETPUUYECKUX, OITUCHIBAIOUIUX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPaBHCHHUSI.

3anucbIBaTh (POPMYJIYy KOPHEHN KBaIpaTHOTO YPABHEHUS;
pelaTh KBaJpPaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJIHBIE.
IIpoBoauTs MpocTeiinue MccjieI0BAHUA KBaPATHBIX
YPaBHEHUM.

Pemath ypaBHeHUs, CBOJISIIIIMECS K KBaJIPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHON IEPEMEHHOM.

Peuienue ypaBHeHHUI, Habaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOJISAILIAXCS 1 Ko3(pduliieHTaMu KBaJpaTHOTO YPaBHEHHUSI.
K KBAJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHytO -
[Ipocreiime 1poOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PEIICHUS 3a/1a4.
palMoHaIbHbIC PemiaTh TekCTOBBIE 3aJaUM AITEOPAUYECKUM CIIOCOOOM:
YpaBHEHUSI. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3a4a4u
Pemenne TeKCTOBBIX K are0pandeckoil MOIeNI IMyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelIaTh COCTaBICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
KBaJpPATHBIX pe3ynbTar.
ypaBHEHUH 3HAKOMUTBHCS C UCTOPHUEI pa3BUTHUS AITEOPHI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh TMHEIHBIC YPABHEHUS C IBYMSI

Cucremsbl ypaBHEHHI C AByMS epEeMEHHBIMHU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU

B LEJIBIX YUCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YpaBHECHUUN
C IByMs

Ctpoutsh rpadKku TMHEWHBIX YPAaBHEHUH, B TOM YHCTIC

HCI0JIb3ys HM(POBBIE pecypChl.

Paznuyarth napasuiesbHble U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPABHEHUSIM.

PemaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU IOJICTAHOBKOM U CII0KECHUEM.

PemaTe npocreuime CUCTEMBbI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pereHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
WHTEPIIPETALUS
YpaBHEHUS

C ABYMs
MePEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPaBHEHUN C BYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

W3 YPABHECHUU HE SIBJISIETCS JINHEUHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMUA M CUCTEM YPaBHECHUH
C IBYMsI IIEPEMEHHBIMM.

Pemath TeKCTOBBIE 3a]aUM AJITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtra

12

YucoBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHoOM
MIEPEMEHHOM.
JInHeunnbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U X
peuieHue. Cuctemsl

DopMyJHUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anre0panvecku.

IIpumeHsITH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 33/1a4.
Pemiate JIMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemaThb cuCTEMBbI IMHEHMHBIX HEPABEHCTB, U300paxaTh
pelLIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU NIPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
Y UX PEIICHUE.
N3o0paxenue
pELIEHUS TUHEHHOTO
HEPABEHCTBA U NX
CHCTEM Ha YUCIIOBOU
IIPSAMOU

OyHKIMH.
OCHOBHBIE NOHITHUSA

[Tonsitue hyHKIUU.
O6nacThb onpeaeeHus
Y MHOXECTBO
3HAYEHUN (PYHKLIHH.
Crnioco0Obl 3a1aHus
byHKIUH.

['padux pyHKUIMH.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxxeHue

Ha rpaduke

Hcnoan3oBath (QyHKIMOHAIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruncasaTs 3HaYeHHs PYHKIMIA, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJSITH TA0JIMLbI 3HAYeHHIT

(YHKIIH.

Ctponth 110 TOUKAM rpauku GyHKIUMN.

OnuceiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE €€
rpaguuecKoro NpeICTaBICHUs.

Hcnoan3oBath (GyHKIMOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpaduKoOB, OTPAKAIOLUINX peaTbHbIe
IIPOLIECCHI U SIBJICHUSI.

IIpuBoaAUTHL NpPHMePBHI POIIECCOB U SIBIICHUH C 3aJITaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIbIOTEPHbIE MPOTPAMMBI

JUTSl TOCTpOEHUs TpaduKOB PYHKIMI U U3yUEHHUS

HX CBONCTB
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QyHKINH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
GhyHKINH,
OTpaXKAFOIIIUX
peajbHbIe MPOIIECCHI.
OyHKINH,
OTTHCHIBAIOIITHE
MPSMYIO U O0OpaTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = x°.

DOyHKIUU
y=xhy=x,
y=Vx, y = |x};
rpaduyeckoe
pEIlIeHUE YPaBHEHU
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka pyHKINNA 3HaYCHHE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYUH 110 3HAYECHUIO APYTOM.

B HecoXHBIX ciydasx BbIpaxKkaTh (popMyJ10ii 3aBUCUMOCTH
MEK]1y BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHHS OJHOW BEJTMYUHBI

B 3aBUCUMOCTH OT U3MEHEHMUS IPYTOM.

Pacno3naBaTh BU/IbI H3y4aeMbIX QYHKITHIA.

Ioka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
II0CKOCTH rpaduKkoB QYHKIUI BUAA: y = X2, y = X7,

y =Vx, y = |x|.

Hcnoab3oBath pyHKUMOHAJIBHO-TPadUYECKUE
NpeACTABJICHUS ISl PELIEHUS U UCCIIEIOBAHUS YPABHEHUN

Y CUCTEM YPAaBHEHUM.

IIpuMensaTs uMdpoBbIe pecypehl Il IOCTPOEHUS
rpagukoB QyHKIIHIA

[ToBTOpeHue u 00001ICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHH
U METOJIOB KYpPCOB
7 1 8 KJ1acCoB,
0000111eHNE 3HAHUNI

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YuCell, BEIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, peIICHUs
YPaBHEHHUHU.

OcymecTBJIATh CAMOKOHTPOJIb BBIITOJTHSAEMBIX JIEHCTBHM

U CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN, IPe0Opa30BaHui,
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ITIOCTPOCHUM.

Pemath 3agaum U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTU4YECKHE 3HAHUS U1l PELICHUS 3a7a4 U3 IPYTrux
MIPEAMETOB.

Pemathb TeKCTOBBIE 321241, CDABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHUA 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnbI) Kypca 4acoB cojJiepKaHue
Uucna 1 BEIYUCIICHUS. 9 PamnmonaneHbic uncina, | Pa3BuBaTh nmpeacraBJ/ieHUs O YKUCIIAX: OT MHOXECTBA
JlelicTBUTENBHBIE YUCHIA HppaloHAIIbHbBIE HaTypaJbHBIX YUCEN JO MHOXECTBA JICHCTBUTEIbHBIX YUCET.
YHUCIIa, KOHEYHBIE O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
1 OECKOHEUHbIC JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIECATUYHBIC IPOOH. JIpoOU, MPUMEHSATH JECATUYHbIC MPUOTMKEHUS
MHoOxkecTBO paLMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIBLHBIX HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
Yyucel, KOOPJUHATHOM MPAMOM.
NEWCTBUTEIILHBIC 3anuceiBaTh, C)ABHUBATH U YIIOPSAA0YUBATH
yucia Kak JNEUCTBUTEBHBIE YUCIIA.
OCCKOHEUHBIE BbInoIHATH, COYeTas YCTHBIE U MUCbMEHHBIE TPUEMBI,
JeCATUYHbBIC TPOOH. apudmMeTuvecKue 1eiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
B3auMHO 0/1HO3HAYHOE | HAXOAMTH 3HAUYECHUSI CTEIICHEN C LEJIBIMU NIOKA3aTEISIMU
COOTBETCTBHE MEK]Y Y KOPHEN; BBIMUCIATH 3HAUEHUST YUCIOBBIX BBIPAKECHUI.
MHOKECTBOM IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JEHCTBUTETBHBIX JNEUCTBUTEIBHBIX YHCEI B MPAKTUYECKON NEATEIbHOCTH
YHCEJI U MHOXKECTBOM YyeJloBeKa.
TOYEK KOOPAUHATHON AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
PSIMOM. MPUOIVKEHUS ACHCTBUTEIILHOTO YHCTIa MPU PEIICHUU
CpaBHeHue 3a7a4.
JICUCTBUTENBHEIX uncel, | OKpPYIJsiTh JEUCTBUTEIBHBIE YUCIIA, BHINIOJIHATH
apudMeTUIECKHe NPUKHAKY PE3YJIbTaTa BBIYMCICHNUMN, OLEHKY 3HAUEHUI
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JIEUCTBUS

C ICICTBUTEIbHBIMU
YHUCJIaMHU.
[TpubmxeHHoe
3HAYCHUE BEIIMUHHEI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JInneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMHUHATH U IPUMEHATH rpauyeckune
YpaBHEHUS C OHOU Pemienune ypaBHeHuU, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOZAIINXCSA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1b1¢ U IPOOHBIC YPaBHCHHUS.
KBanparnoe Pemiate JinHeHHbIE U KBaJpaTHbIC YPABHCHUS,
ypaBHeHue. Pemenne ypaBHEHUS, CBOJISLIMECS K HUM, ITPOCTEHIIINE APOOHO-
YpaBHEHUH, palOHAIIbHBIE YPABHEHHS.
CBOAIIMXCS IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a1a41
bukBangpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMUTBHCS ¢ HCTOPHUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTENIEHEN
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pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHoO-
paIMoOHaIBHBIX
YPaBHEHHUM.

Pemnrenune TekCTOBBIX
3a/1a4 aJire0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHHI

14

YpaBHEHUE ¢ ABYMS
NIEPEMEHHBIMU U €TO
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C IBYMsI
NEePEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C ABYMsI [IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSTDH IPUEMBI PEIICHHS CHCTEMBI
JIBYX JTMHEHUHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJJHO YpaBHEHUE
HE SIBJISIETCS IMHEHHBIM.

Hcnoan3oBaTrh GyHKIMOHAIBHO-TpapUUECKue
IpeJICTaBICHUS JJisl pellleHUs] H UCCJIeJOBAHUS YPAaBHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHON
(GhopMYJIMPOBKY YCIOBUS 3aJ]a4H K aJIreOpandecKor MOACIH
MyTEeM COCTaBIICHUSI CUCTEMbI YPaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPIPEeTHPOBATH
pe3yJbTart.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHS MAaTEMATUKH
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3a/1a4 aire0panyecKkum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHnctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCI0JIb30BaTh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh 1MHEHHbBIE U KBAaIpAaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX pELICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300pakaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb kBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue NpeacTaBICHUsI.
I'paduueckas OcBauBaThb ¥ NPUMEHATH HEPABEHCTBA ITPU PEILICHUH
VUHTEPIPETALINS Pa3JIMYHBIX 33Ja4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHUHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpadUuKoB

k
GyHkumii Buga: y = kx,y = kx + b,y = _,y = x%,

X
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CUMMETpPHUU NapadoJIbl.

I'paduku pyHKUMA:
y = kx,
y = kx + b,
k
Yy =—
X
y =X,
y =X,
y =z,
y = |x]

y =1,y =Vx, y = |x| B 3aBHCHMOCTH OT 3HaUeHHi
K0P (UITMEHTOB; ONTUCHIBATH X CBOWCTBA.
Pacno3naBarth KBajpaTHIHyIO QYHKIHIO TI0 hOpMYyIE.
IIpuBoANTHL PUMeEPHI KBAIPATHYHBIX 3aBUCUMOCTEH
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaApaTHIHON QyHKIMHU y = ax’ + bx + c.

CTponth ¥ N300paxkaTh CXeMATHYECKHU rpaduKu
KBaIPaTUYHBIX PYHKIUH, 3aJaHHBIX (popMyTiaMu BUa
y=ax’,y =ax’* + ¢,y = alx + p)>,y = ax* + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YYECHHBIX
GYHKIHHA 71 MIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIIHIO

IU(POBBIX PECYPCOB

YucioBkIe
IOCJIEJIOBATEILHOCTH

15

[TonsTHE YnCIOBOMN
MOCJIEIOBATEIBbHOCTH.
3ananue
NIOCJIETOBATEIBHOCTH
PEKYpPPEHTHOU
dbopmyoit

u (popmyIoii n-ro
YJieHa.
Apudmerndeckas

U T€OMETpHUYECKast
IIPOTPECCHUM.
@opmyJIbl 1-TO YIEHA
apubMeTHuIeCcKon

OcBauBaTh U NPUMEHSATH UHJIEKCHbIC 0003HAUCHHUSI,
CTPOMTH PeuyeBble BLICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCTIeIOBATETLHOCTH.

AHaaIM3upoBaTH HOPMYIy 7-TO WICHA
MOCIIEI0BATEIHLHOCTH UM PEKYPPEHTHYIO (hOpMYyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
3TUMHU (HOpMyJIamu.

YcraHaBIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUH
MOCJICTIOBATEILHOCTH, €CJIH BBIITUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBaTh aprupMETHICCKYIO K TEOMETPUICCKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0AaX 3aaHusl.

34




U TEOMETPUYECKON
IIPOTPECCUI, CYMMBI
NIEPBBIX 11 YJICHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCcKOn

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JIuHenHbIN

Y SKCIIOHEH U AJIbHBIN
pOCT.

CI1oXHBbIE TPOLEHTHI

Pemarsb 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIEHA
apu(pMeTHYECKON U TEOMETPUUYECKOI TPOrpeccuil, CyMMbl
HEPBBIX 71 YJICHOB.

N300panxaTh WieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl IPOUECCOB U SIBJICHUI

U3 peanbHON KNU3HU, WITIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETUUECKOIN MPOTrPECCUU, B FEOMETPUUECKON
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3agaum, CB3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja41 U3 PEAIbHON
’KU3HU C UCTIOJIH30BAaHUEM LU(DPOBBIX TEXHOJOTUIA
(9NIEeKTPOHHBIX TaOIUI, TPadUIECKOT0 KaTbKyIsATOpa U T.11.).
PemaTh 33a1a4u Ha CI0KHBIE MPOLEHTHI, B TOM YHCIIE
3aJlauM U3 pealbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTHS MaTEMAaTUKH

[ToBTOpEeHuUe, 0000IICHHE,
CUCTEMATH3alig 3HAHUM

18

Yucna 1 BEIUMCICHUS
(3amuch, CpaBHEHHUE,
JICHCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMH, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOMOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

AKTYaJqIu3HPOBATh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3aHHBbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETUMOCTb HaTypaJIbHbIX
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OKpYTJICHHUE,
NpUOIMKEHHE,
OLICHKA; PEILICHUE
TEKCTOBBIX 3a7a4

quce, MPU3HAKK JeTUMOCTH, I1€J10€ YUCII0, MOIYJIb YHCIIa,
OOBIKHOBEHHAsI U IECSITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUUEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apu(MeTHIeCKUM quCIia, MPEACTABISThH YACIa HA KOOPIUHATHOM MPSMOH,
CrocoooM) OKPYTJISITh YKCTa; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yJpTaTa BHIYMCIICHUH.
Pemiath TekcTOBBIE 32/1a4M APUPMETHUESCKUM CIIOCOOOM.
Pemath npakTH4ecKue 3a1a4u, CoJIepKallie IPOLECHTHI,
JIOJIY, YACTH, BBIPAYKAIOLIUE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJIUYECTBO — CTOMMOCTD,
00BbeM paboOThl — BpEMsI — IPOU3BOAUTENBLHOCTD TPYa.
Pa30upartp peasibHble KU3HEHHbIE CUTYalUH,
(opmMyIMpoOBaTh UX HA A3BIKE MATEMATHUKH,
HAXOMTh PEIICHNE, TPUMEHSSI MAaTEMaTHUECKUIA ammapar,
UHTEPNPEeTUPOBATH PE3yJIbTaT
AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPKCHUS nokasaresnem, apu(pMETHIECKII KBapaTHbII KOPEHb,
(mpeoOpazoBaHUe MHOTOWIEH, anreOpandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE /1€ CTBUSA: BBIIIOJHATH PACUEThI
BBIPAKECHUM, 1o ¢opMysam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JIOITyCTUMBIE paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
3HAYCHMS) pealin30BbIBaTh Pa3OKEHNE MHOTOUJICHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOJIUTh
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JOTIYCTUMBbIE 3HAYECHHU S IEPEMEHHBIX JJIsl TPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.
MopaenupoBaTth ¢ TOMOIIBIO (POPMYIT peabHbIC
IIPOLIECCHI U SIBJICHUS

@yHKUUY (IIOCTPOEHUE,
CBOWCTBA U3YYEHHBIX
dyHKIWMiL; rpaduyeckoe
pelIeHne ypaBHEHUN U
UX CHCTEM)

OnepupoBathb NOHATUAMU: QYHKIMS, TpaduK QyHKIIUH,
HYJIH QYHKIIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE

Y HauMEHbIIIee 3HAYCHUS (PYHKIIHUH.

AHaAJIM3MPOBATh, CPABHUBATH, 00CYK1ATh CBOMCTBA
(yHKUHIA, CTPOUTH UX TpadUKy.

OnepupoBatb NOHATHAMEU: TIPSIMasi IPOTIOPLHOHAIBHOCTb,
oOpaTHasi IPOMOPIMOHATILHOCTb, TUHEHHAsT (DYHKIIHS,
KBaJpaTtuyHas QyHKIMs, mapaboia, rTunepooua.
Hcnonb3oBaTh rpapuKu 1151 ONPEACIICHNUS CBOWCTB,
MPOIIECCOB ¥ 3aBUCUMOCTEH, I PEUIECHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U PEaJTbHOM KU3HU; MOAEJIMPOBATH

C MOMOIIIbIO TpaMKOB peabHBIC IPOLIECCHI U SBIICHUSI.
Bripaxkars popmyiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciennsi. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
16 1
> Dyrrium https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kounrpouabusie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 [ToHsiTHE paOHATIBHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
ApudmMeTuueckue IeiCTBUS C
2 pu¢ a 1 https://m.edsoo.ru/67d29¢ebc
paloOHAIBLHBIMH YUCIIAMU
ApudmMeTuueckue IeiCTBUS C
3 pu¢ a 1 https://m.edsoo.ru/12a61fc6
parMoHaIbHBIMH YU CIAMHU
Apudmernueckue aeiicTBUS C
4 P A 1 https://m.edsoo.ru/d1ed825c¢
paluroHAIBLHBIMH YHUCIIAMU
ApudmMeTuueckue IeiCTBUS C
5 pud A 1 https://m.edsoo.ru/64d7baab
palvoHAIBLHBIMH YUCIIAMU
Apudmernueckue JelCTBUS C
6 pud a 1 https://m.edsoo.ru/7e666ef9
palMoOHANIbHBIMU YU CIaMHU
CpaBHeHue, yIopsagounBaHue
7 P yHopaa 1 https://m.edsoo.ru/ff5e7a8e
palroOHATBHBIX YUCEI
CpaBHeHue, yIopsigouuBaHue
8 p yHopaa 1 https://m.edsoo.ru/37114dbl
palvoOHATBHBIX YUCEI
CpaBHeHHE, YIIOPSIA0UYNBaHNE
9 P yHopaa 1 https://m.edsoo.ru/cbal49bb
palMOHAIbHBIX YUCEI
CreneHn ¢ HATYpPAJILHBIM
10 P 1 https://m.edsoo.ru/5481ee5f
[I0Ka3aTrejieM
CreneHp ¢ HATYPAILHBIM
11 yp 1 https://m.edsoo.ru/e61a7dea

IIoKa3aTcjiemM
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CrermneHnp ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
roxkasarejieM
CreneHs ¢ HaTypaIIbHBIM

13 yp https://m.edsoo.ru/leee9d8f
[oKasarejieM
CrerneHp ¢ HATYPAILHBIM

14 yp https://m.edso0o.ru/9¢63e356
roxkasarejieM
Pemenne ocHOBHBIX 3a71a4 HA ApoOU

15 VIaT Ha ApODH, https://m.edsoo.ru/d4bd3736
MIPOLIEHTHI U3 PEATbHOU MPAKTUKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0Ou

16 UH APODH, https://m.edsoo.ru/e45b6b9a
MIPOIICHTHI U3 PEATbHOU MPAKTHKH
Pemenrie ocCHOBHBIX 3a71a4 Ha IpoOH,

17 fl P https://m.edsoo.ru/b23¢c8519
MPOIIEHTHI U3 PEATHHOU MPAKTHKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0OU

18 fl AP ’ https://m.edsoo.ru/d8c56f58
MIPOLICHTHI U3 PEATbHOU MPAKTHKH
[Ipu3HaKU IeIMMOCTH, PA3I0KECHU

19 p a -P https://m.edsoo.ru/fc66dc66
HA MHOXKUTENIN HATYPalbHBIX YHCET
ITpu3na e OCTH, Pa3I0Ke

20 PHSHAIH ACTHMOCTH, PasiioAeHit https:/m.edso0.ru/5527¢756
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
Peanpurble 3aBucumoctu. [Ipamas u

21 p https://m.edsoo.ru/67{1{fb3
oOpaTHasi MPOMOPIHMOHATBHOCTH
Peansusie 3aBucuMoctu. [Ipsamas u

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHasi MPONOPIMOHATBHOCTH
Pean e 3aBucuMocTH. I1 a

23 GIHBIE SABHCHMOCTH. T paMai o https:/m.edso0.ru/43c563 1b
oOpaTHas MPOTOPIMOHATHPHOCTH
Peanpurle 3aBucumoctu. [Ipamas u

24 p https://m.edsoo.ru/774b4b2a
oOpaTHasi MPOTMOPIHOHATBHOCTH
KonTtponsHas padora 1o teMe

25 P P hitps://m.edsoo.ru/c898bd91

"PanmonanbHble ynciaa"
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26

bykBeHHbIE BhIpaKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmyiibl https://m.edsoo.ru/187ac8f4

28 Dopmyiibl https://m.edsoo.ru/9c791daf

29 Hepemeitiibie. Jlonycrumie https://m.edsoo.ru/acce84d2
3HAYEHUS IePEMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX

30 BBIPAXCHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

31 BBIPKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MPHUBEICHUE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

32 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/9138843a
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX

33 BBIp)KEHUH, pacCKphITHE CKOOOK U https://m.edsoo.ru/365491cd
MpuBeIeHNEe TOJOOHBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYpaJbHbIM

34 https://m.edsoo.ru/6¢2c38ad
MoKa3aTeJieM

35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
[oKasarejieM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmuorexa [IOK
roxasarejieM https://m.edsoo.ru/7f4218be

37 MHorouneHbl https://m.edsoo.ru/82f3b41d

38 MHorouseHsl https://m.edsoo.ru/31f8695b
CrnoxeHue, BEIMUTaHHE, YMHOKCHUE

39 https://m.edsoo.ru/b8efeSb6
MHOTOYJICHOB

40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE https://m.edsoo.ru/9ee9eS5af
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MHOI'O4YJICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC

41 https://m.edsoo.ru/46584act
MHOTOYJICHOB
C

42 JIOMEIIIC, BRIILTAIHS, yMIOMCHHE https:/m.edsoo.ru/d197af4
MHOT'OWIECHOB
(0] é

43 OPMYIIBT COKPAIICHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKCHHS
Do COKPAaIIEHHOT 0

44 PMYIRL CORpAMIeHHOT https://m.edsoo.ru/6e7deS53c
YMHOXEHHS
® N

45 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢
YMHOXCHHUS
o .

46 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e33ad77
YMHOXECHHS
Do COKpAaIIEHHOT0

47 PMYJIBI CORpATHEHHOr https://m.edsoo.ru/cc74alcS
YMHOXECHHS
Paznosxkenne MHOTOYIEHOB Ha

48 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/7ab3d68f
MHOXHUTEIN
Paznoxxenne MHOrOWIEHOB Ha

49 https://m.edsoo.ru/b754871d
MHOXHUTEIN
Paznoxxenne MHOTO4IEHOB Ha

50 https://m.edsoo.ru/3¢39faa7
MHOXHUTEIN
Paznoskenne MHOTOYIEHOB Ha

51 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/a65bf4e2
MHOXUTEIN
KontpoabHas padora 1o TeMe

52 p p https://m.edsoo.ru/8e555bab
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/c24¢c5497

PaBHOCHUJIIBHOCTb YPaBHEHUN

44



JIuHeitHoe ypaBHEHHE C OJTHOM

54 NIEPEMEHHOM, pellieHne JIMHENHBIX https://m.edsoo.ru/f865b539
ypaBHEHUI
JIuneitHoe ypaBHEHUE ¢ OJJHOU

55 MEPEMEHHOM, peIICHUE JTMHEUHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHU M
JIuHeitHOEe ypaBHEHUE C OJHOM

56 MEPEMEHHOM, pEIICHUE JTMHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIIbIO

57 e - hitps://m.edsoo.ru/db6e1f8b
ypaBHEHUU
Perrenue 3aga4 ¢ moMOIIBIO

58 . A B https://m.eds00.ru/974443d6
ypaBHEHUU
Perrenue 3aga4 ¢ moMOIIBIO

59 . A B https://m.edsoo.ru/a812ec46
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIILIO

60 . a B https://m.edsoo.ru/bac6dd1d
ypaBHEHUU
JIuneliHoe ypaBHEHUE C ABYMSI

61 yp FBYM https://m.edsoo.ru/4b1{f196
MEPEMEHHBIMH U €ro Tpaduk
JIuneliHoe ypaBHEHUE C ABYMSI

62 yp FBYM https://m.edso0o.ru/656728ca
MEPEMEHHBIMH U €ro Tpaduk
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

63 ABYX yp https://m.edso00.ru/569¢49dd
C IBYMSI IEPEMEHHBIMH
CucreMa IBYX JIUMHEWHBIX YPaBHEHUN

64 ABYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
CucreMa IBYX JIMHEWHBIX YPAaBHEHUNA

65 ABYX P https://m.edsoo.ru/abce5656
C ABYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX ypaBHEHUI https://m.edsoo.ru/1567fecb
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C ABYMs IIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/283cclel
68 Pemienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucreM ypaBHEeHUN 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/9a355ff9
71 Pemienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/f124ac9a
KonTpoabHas padora 110 TeMe
72 OHTPY P M 1 hitps://m.edso0o.ru/57b39728
JIuHeiHble ypaBHEHUS
73 Koopaunara Touku Ha npsiMoi 1 https://m.edsoo.ru/a23733d2
74 YHucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 YuciioBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrostane mex O4JKa
76 N Y HBBIM L TORRAMH 1 https://m.edsoo.ru/Scc9ccSb
KOOPJAMHATHOU MPSIMO
Pacc
77 TOAHE Mf Y HBEIM A TOHKaMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJIMHATHOU TIPSMOi
IIpsMoyronbHast cucTeMa KOOPANHAT
78 p yr P 1 https://m.edsoo.ru/3b66d7e3
Ha IIOCKOCTH
IIpssmMoyToapHas cucTteMa KOOpAUHAT
79 P yr P 1 https://m.edsoo.ru/fab8c1bd
Ha IVIOCKOCTH
11 e a OB, 3aJ1a
80 PHMEPBI IPAQUKOB, 3a/AHHBIX 1 https://m.edsoo.ru/d9cf79c1
bopmynamu
IIpumeps! rpadUKOB, 3aJaHHBIX
81 p pot rpady a 1 https://m.edsoo.ru/842b2d45
bopmynamu
IIpumeps! rpaduKoOB, 3aJaHHBIX
82 pHMEpEI rpag s 1 hitps://m.edsoo.ru/f8f647a4
bopmynamu
Yreuue rpa OB pean
83 TCHHE IPAHUKOB PeatbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenue rpaduKoOB pearbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBUCHUMOCTEN
85 [Tonsitue GyHkIIN 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CgoiicTBa GHyHKIIHH 1 https://m.edsoo.ru/2c3527el
88 CgoiicTBa (yHKIMH 1 https://m.edsoo.ru/111696e6
89 Jluneitnast pyHkuus 1 https://m.edsoo.ru/da7259¢c2
90 Jluneitnas yHKIHs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguka tuHeiHoi 1 https://m.eds00.ru/68799ddc
byHKIIUN
92 Hocpoere rpaga mnetiroit 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'padux pynkumm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pynkum y =[x| 1 https://m.edsoo.ru/f4dfafbe
KonTponbHas pabora no teme
95 "KoopauHaTsI i rpaciki. @Yk 1 https://m.edsoo.ru/613¢655d
/ Beepoccuiickas mpoBepoyHast
pabota
96 Hrorosaz j( OHTpOJILHAA padoTa / 1 https://m.edsoo.ru/755babd3
Bcepoccuiickas mpoBepodHasi paboTa
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METO/I0B Kypca 7 kiacca, 00001ieHne 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOJIOB Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/d7ff245a
3HAHUH
99 [ToBTOpEHKE OCHOBHBIX MOHATUN U 1 https://m.edsoo.ru/d12b3b9d
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100

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

IToBTOpEHKME OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUH

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHHE OCHOBHBIX MOHATHIA U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HaAHUU

https://m.edsoo.ru/53c2e81f

102

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/9fcdbdc9
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl

1 KBanparHblii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/7t566b24
[TonsiTre 06 UppalMOHATIEHOM

2 ppant 1 https://m.edsoo.ru/72ac855b
qyucIe
JlecsiTHUHBIC TPUOTMIKCHHUS

3 1 https://m.edsoo.ru/da8989ce
HUPPALMOHATIBHBIX YMCEN

ECATUYHBIC TPUOITKCHHUS

4 A P 1 https://m.edsoo.ru/fc4af857
HPPAIMOHATIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIa 1 https://m.edsoo.ru/alddbeae
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172

7 CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
Apudmerndeckuii KBaapaTHBIN

8 pHd P 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUja X = a 1 https://m.edsoo.ru/c22abcca
CaoiicTBa apupMeTHIECKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPaTHBIX KOPHEH
ColicTBa apupmMeTnyecKux

11 . 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[Ipeobpa3oBaHue YHCTOBBIX

12 BBIPAXKEHM, COIEPIKAIUX 1 https://m.edsoo.ru/39¢73255
KBaJpaTHbIC KOPHU
[Ipeobpa3oBaHre YHCTOBBIX

13 1 https://m.edsoo.ru/ac98bbb1

BBIpa)KeHHﬁ, COACpKaAIIUX
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KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHUe YHCTOBBIX

14 BBIPAYKEHMI, COJIepIKaIUX https://m.edsoo.ru/f87ee32a
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX

15 BBIPAYKEHH, COJIEpIKAILUX https://m.edsoo.ru/32593c7e
KBaJIpaTHBIC KOPHU

16 CreleHs ¢ 1eIbIM II0Ka3aTeIeM https://m.edsoo.ru/a59837¢l
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
mupa (0T 3JIeMEHTAPHBIX YACTULL 10

17 pa ( P A https://m.edsoo.ru/928ecd9of
KOCMHYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE
CBoiicTBa CTENEHU C LIETBIM

18 H https://m.edsoo.ru/45fec448
oKa3aTelieM
CBOICTBA CTEIIEHU C L[EJIBIM

19 I https://m.edsoo.ru/44£84bfd
IoKa3aTejieEM
CBOMCTBA CTEIIEHH C I[ETBIM

20 H https://m.edsoo.ru/13da6ff5
IoKa3aTrejieM
CBOMCTBA CTEIIEHH C I[ETBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3aTelieM
CBOICTBA CTEIIEHH C I[EJIBIM

2 t https:/m.edsoo.ru/345¢1638
IoKa3arejieM

23 KBanpatsblil TpéxuneH https://m.edsoo.ru/baldf7ec

24 KBagpartuslii TpéxuneH https://m.edsoo.ru/bdd9be79
Paznoxxenue kBaapaTHOTO

25 AP https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKHUTEIN
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Paznoxxenne KBaJApaTHOI'O

26 . https://m.edsoo.ru/5¢6567¢eb
TpEXUICHA HA MHOXHUTEIN
KontposnbHas paboTa mo temam

27 "KBanparubie kopau. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatusiii TpexuieH"”

28 AnreGpanueckas qpoob https://m.edsoo.ru/ec8fa983
JlomycTMBbIe 3HaYEHUS

29 IIEPEMEHHBIX, BXOJAIIUX B https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS

30 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anreOpanvecKrue BEIPAKCHHS
OCHOBHOE CBOMCTBO

31 N https://m.edsoo.ru/7a7818ed
anredpandecKou npodu

32 Cokpaienue apooeit https://m.edsoo.ru/33ee19b8

33 Coxkpamienue apobeit https://m.edsoo.ru/3d585¢35

34 Cokpaiienue apooei https://m.edsoo.ru/b7286a26
CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE

35 . https://m.edsoo.ru/b7c5738b
U JeTieHue anreOpandeckux apooei
CrnoxeHue, BEIYUTaHUE, YMHOKCHHE

36 ™ . https://m.edsoo.ru/fa626af5
U JICNICHHE alreOpandeckux apooei
CnoskeHune, BEIYUTAHNE, YMHOKCHHE

37 ™ . https://m.edsoo.ru/67¢347{8
U JISNICHHE anreObpandeckux apooeit
CrnoxxeHue, BEIYUTAHHUE, YMHOKCHHE

38 Y ! https://m.edsoo.ru/8d61236¢
U JeNieHue anredpandeckux apooeit
[IpeobOpaszoBanme BBIpAXKEHUH,

39 coJiepKalInx ajareopanvyecKkue https://m.edsoo.ru/82ac3492

npobu
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[IpeobOpazoBaHue BhIpaXKEHUH,

40 COJIEpIKalIX anredpandecKue https://m.edsoo.ru/S1ae3adl
apobu
[IpeobOpazoBanue BhIpaXKEHUH,

41 coJiepKalInx ajareopanvyecKue https://m.edsoo.ru/d4adbf39
npodu
KonrtponsHas pabora o teme

42 https://m.edsoo.ru/edade16d
"Anrebpanyeckas 1po0p"

43 KBagparHoe ypaBHeHHE https://m.edsoo.ru/aaSbeeca

44 HemnosHoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 Henonnoe xkBagparHoe ypaBHeHuE https://m.edso0o.ru/7739d625
dopmyiia KOpHEH KBaIPaTHOI'O

46 pMYy P AP https://m.edsoo.ru/f3¢232a6
ypaBHEHUs
dopMysia KOpHEH KBaJIPaTHOTO

47 PMYyJIa KO AP https://m.edsoo.ru/1b454bfe
ypaBHEHUs
®o a KOpHEW KBAaJIpaTHOTO

48 PMYJIa KOPHEH KBalpaTHor https://m.edsoo.ru/Sb12b5ea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f
Pemenune ypaBHeHU, CBOMSIIITUXCS K

51 P s https://m.edso0o.ru/673692a2
KBaJIpaTHBIM
Pemenne ypaBHEeHUM, CBOISIINUXCS K

52 P S https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreitmme npoOHO-

53 POCTEHILIHE APOOH https://m.edso0o.ru/67772¢31
palMoHaIbHBIC YPaBHEHUS
[Ipocreiimme 1poOHO-

54 p P https://m.edsoo.ru/29e268ed

pallnOHAJIBHBIC YPAaBHCHHUA

52



55

56

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUN

Pemennie TekcTOBBIX 3324 €
MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUI

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686c8

57

58

59

60

61

KonrponsHas pabora o Teme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIIeHUs] YpaBHEHUH B
LENbIX YUCIIAX

JIuneitHOe ypaBHEHUE C IBYMs
NIEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pELICHNs YPaBHEHUN B
LENbIX YUCIIAX

JluneliHoe ypaBHEHUE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
MPUMEPHI pellIeHUs] YpaBHEHUH B
LENBIX YUCITaX

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ac677ab5

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

63

64

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
Pemrenue cucreM ABYX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426¢5d

65

[Ipumeps! penieHus cucrteM

https://m.edsoo.ru/1¢257f64
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HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

I'pacduueckas unTEepIIpeTalus

YpaBHEHHUSI C ABYMS [IEPEMEHHBIMU U

66 g N https://m.edsoo.ru/275e¢59¢2
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMHU
I'paduueckas MHTEpIIpETAIIS

aBHEHUS C IBYMS [IEPEMEHHBIMU U

67 P LH ™ p . https://m.edsoo.ru/7e32c7f9
CUCTEM JIMHEHHBIX YpaBHEHHUIA C
JBYMsI IEPEMEHHBIMU
Pemrenne TeKCTOBBIX 3a7a4 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM YPaBHCHHIA
Pemrenne TeKCTOBBIX 3a7a4 C

69 A . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO CUCTEM YPABHCHHIMA
Perienue TekcTOBBIX 3a11a4 C

70 a . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO CUCTEM YPaBHEHHIA
YucaoBble HEPABEHCTBA U UX

71 . P https://m.edsoo.ru/ab935797
CBOMCTBA
YucaoBble HEPABEHCTBA U UX

72 . P https://m.edsoo.ru/2a95bc36
CBOWCTBa

73 HepaBeHcTBO ¢ 01HOM ITEpEeMEHHOMN https://m.edsoo.ru/f7daad5b
JInnelHble HEPABEHCTBA C OJHOU

74 ep g https://m.edsoo.ru/1b31351¢
MIEPEMEHHON M UX PEIICHHE
JInHelHpIe HEPABEHCTBA C OJHOU

75 . p a https://m.edsoo.ru/9e34ec7d
MEPEeMEHHON U UX pelIeHHE
JInHelHbIe HEPABEHCTBA C OHOU

76 ep A hitps://m.edsoo.ru/e3b31845
MEPEeMEHHON U UX pelIeHHE

77 Cuctembl TMHEHHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM MEPEMEHHON U UX PEIIECHUE

CucreMbl TMHEMHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢c
OJTHOM MepeMEHHOMN U UX pelICHHE

79 CHCTEMBIJIHHCHHBIX HEPABEHCTB ¢ https://m.edso0.ru/99b83365
OJIHOM TIEPEMEHHOM U UX pelIeHHE
N3o0pakeHue pemeHus JHHEHHOTO

80 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIJIOBOM MPSMOU
N3o006paxeHnune perieHus JTMHEHHOTo

81 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YHUCJIOBOU MPSMOI
KonTponbHas padota no remam

82 "HepasenctBa. CrucreMbl https://m.edsoo.ru/6a53b46e
ypaBHeHUI"

83 [lonarue GpyHKINU https://m.edsoo.ru/6a7caeab

84 O6HaCTBVOHpeHeHeHHﬂ 11 MHOIECTBO https://m.edsoo.ru/1b9bcdef
3HaYeHUHN QPYHKIINH

85 Crioco6bl 3a1anust GyHKITUN https://m.edsoo.ru/bc3f786e

86 I'padux pyHKIIN https://m.edsoo.ru/df9eb637

87 CroficTea YK, i https://m.edsoo.ru/f27b961d
oToOpaxkeHHe Ha rpaduke

88 Hrenne KI MOCTPOSHNE rPAQuKOB https://m.edsoo.ru/88a699ee
byHKIHIT

89 Tpusepst rpacpukos dynicuit, https://m.edso00.ru/296¢3ec9
OTPaXKaIOIIKX PeaIbHbIE IPOLIECCHI
DYHKIINN, OMICHIBAIOIITUE TPSIMYIO

90 1 00paTHYIO MPOTOPIIMOHATHHBIC https://m.edsoo.ru/b2e6¢3fd

3aBUCHUMOCTH, UX I‘pa(bI/IKI/I
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91
92

I'unep6ona

I'unep6ona

https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995¢c

93

94

I'paduk Gynkum y = x>

QOynkun y =x%, y=x3,y=Vx,y =
[X|; rpaduueckoe pemeHune
YpPaBHEHUM U CUCTEM ypaBHEHHI

https://m.edsoo.ru/2bf8459%

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUH /
Bcepoccuiickast npoBepouHas
pabora

https://m.edsoo.ru/f4e48f18

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepodHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

98

99

100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATHN U

METOIOB KYpCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUN

https://m.edsoo.ru/b51ebf75

https://m.edsoo.ru/76f1{8e2

https://m.edsoo.ru/7cb79181

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/1fbadd86
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0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METOJIOB KypCOB 7 U 8 KJIACCOB, 1 https://m.edsoo.ru/dc2f5d6¢
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KUIIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
0
‘:;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

ParnmonansHabIe ynca,

1 HppalMOHAJIBHBIE YUCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OCCKOHEYHBIC IECATUYHBIC IPOOH
MHokecTBO NEHCTBUTEIHLHBIX YHCEI;

2 JICICTBUTEJIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OECKOHEUYHBIE NECATUYHBIEC TPOOH
BzanMHO 0gHO3HaYHOE COOTBETCTBHE
ME¥K1Y MHOXXECTBOM

3 JIEHCTBUTCIIHLHBIX YHCEII B 1 https://m.edsoo.ru/2e8d43dc
MHOKE€CTBOM TOYEK KOOPAMHATHOU
IPSAMOi
CpaBHEHME NEUCTBUTENBHBIX YHCEII,

4 apupMeTHUECKHe eHCTBUSA C 1 https://m.edsoo.ru/c83fele6
JIECTBUTEIIbHBIMUA YUCIaMHU

5 [Tpubmmk€HHOE 3HAUEHNE BEIUYUHBI, | hitps://m.cdsoo.ru/b7529 1 fe
TOYHOCTH MPUOITNKEHUS
OkpyriieHne yucen 1 https://m.edsoo.ru/ad42bfel
OkpyriieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpmiaica I/i OHCHKA pesyTIbTaton 1 https://m.edsoo.ru/d9c¢21ccd
BBIUMCIICHUM

9 HpHKiIKa 1 OUCHKA PE3yIbTaTOR 1 https://m.edsoo.ru/42bb579b

BBIYUCIIEHUN
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JIuneitnoe ypaBHenue. Pemenue

10 YPaBHEHUH, CBOIALIUXCA K https://m.edsoo.ru/8da553dd
JIMHEVUHBIM
JIuneitnoe ypaBHeHue. Penienue

11 ypaBHEHUH, CBOJAIIMXCS K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/d26¢f1db
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemenue

13 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/ffde92f6
KBaJPaTHBIM

14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBaspaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumepsl perieHuss ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/8c18feda
pa3ioKeHUuEM Ha MHOXKHUTETU
IIpumepsl pelieHns: ypaBHEHUI

17 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3ioKeHUEM Ha MHOXKUTEIH

18 Petieriite ApoGHo-paItioHATEHEX https:/m.edsoo.ru/d56625¢7
YpaBHEHUN

19 Petieriie podHo-panHOHATEHEX https:/m.edsoo.ru/4252¢16d
ypaBHEHUI
Pemienne TeKCTOBBIX 3a/1a4

20 https://m.edsoo.ru/c9cb88d2
anreOpanvdecKuM METO0M

21 PemICHIE TCKCTOBBIX 38727 https://m.edsoo.ru/b4afab15

aJir e6paI/I‘{CCKI/IM METOJO0M
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22

23

PerieHne TEKCTOBBIX 33124
anredpandeckuM METOI0M

KonTponbhas pabota no teme
"VpaBHeHUsI C OJTHOM epeMeHHOM"

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHEHME C IByMsI IEPEMEHHBIMU U
ero rpaduk
Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue

https://m.edsoo.ru/df9d839

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

27

28

29

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHe
Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/c84b7ec2

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497eclfe

30

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/73a6debd

31

32

33

Peienne cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

Pewrenue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

Pemenne cucrem n1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTENEHU

https://m.edsoo.ru/3962972a

https://m.edsoo.ru/7ee93blc

https://m.edsoo.ru/253a6d78
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['padmyeckas uHTEpHIpETALUS

34 CUCTEMBI YpaBHEHUI C IBYyMsI https://m.edsoo.ru/74aacd41
MIEPEMEHHBIMU
Pemenue TekCTOBBIX 3a1a4

35 https://m.edsoo.ru/c4d16a8f
anreOpanvdecKuM crocooom
Pemrenue TekcTOBBIX 33734

36 https://m.eds00.1u/b939eec99
anredpanvdeckuM crocooom
KounTpoabHas padora 110 TeMe

37 " P P o https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUH

YuciioBble HEPABEHCTBA U UX

38 = https://m.edsoo.ru/43de68c6
CBOIICTBa
YucnoBble HEPABEHCTBA U UX

39 . https://m.eds0o.ru/369843b4
CBOICTBA
JIvHeitHbIe HEpaBEHCTBA C OHOM

40 . https://m.edsoo.ru/55eaa389
MIEPEMEHHOM 1 UX PEIICHUE
JIuneliHbIe HepaBeHCTBA ¢ OJHOM

41 ep A https://m.cds0o.ru/699fbbds
MEPEMEHHOI U UX pelIeHne
JIvHeiHbIe HEpaBEHCTBA C OJHOM

42 N https://m.edsoo.ru/ea2687d2
MIEPEMEHHOU U WX pEIICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C

43 . . https://m.edsoo.ru/6aal7218
OJIHO IMePEMEHHON U MX PEIICHUE
CucreMbl JTUHENHBIX HEPABEHCTB C

44 . . P https://m.edsoo.ru/218d6f2e
OJIHO MEepEeMEHHON U UX PeIIeCHHE
CuHcTeMbl TUHEHHBIX HEPABEHCTB C

45 . o https://m.edsoo.ru/db291ecl
OJIHO IMePEMEHHON U MX PEIICHHUE
KBanparHsle HepaBeHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
pernieHne

47 KBanpaTHble HEpaBEHCTBA U UX https://m.edsoo.ru/e665cdbl
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pelieHue

KBaI[paTHBIG HCPAaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pelieHue
KBagpa

49 PAIPATHPIE HEPABCHETEA X https://m.edsoo.ru/98c2b3bf
pernieHue
KBagpartHbie HEepaBe

50 P PABCHUTBA 1 HX https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas unTeprperanys

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JIBYMsI IEpEMEHHBIMU
I'paduueckas unTepnperanus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI TIEpEMEHHBIMA
KonTponbhas pabota no Teme

53 https://m.eds00.ru/b99£5667
"HepaBenctpa"
K N

54 Baf[ paTHiRas Gy, ¢€ rpadux https://m.edsoo.ru/e5173a2b
CBOICTBa
Ksanpatuunas ¢pynkuus, e€ rpaduk u

55 g https://m.edso0o.ru/743339¢6
CBOICTBa
KBanpatuunas QyHkius, e€ rpaduk u

56 . https://m.edsoo.ru/88ff1a6f
CBOICTBa
[TapaGomna, KOOPAUHATHI BEPIIMHBI

57 P pA P https://m.edsoo.ru/15¢24da8
napaboibl, 0Ch CHMMETPHUH MapadoIbl
ITapabona, KOOpAUHATEI BEPIIHNHEI

58 P P P https://m.edso0.ru/8249b96¢
napaboJIbl, 0Ch CHMMETPHH ITapadoITbl
[Tapabouna, KOOpAMHATHI BEPUTHHBI

59 P P P https://m.edsoo.ru/fb278e5¢
1apaboJIbl, 0Ch CHMMETPHH ITapadoITbl

60 [Tapabona, KOOpAUHATHI BEpPIIMHEI https://m.edsoo.ru/ed969721
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napaboJibl, 0Cb CHMMETPHUH MapadoIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubnunorexa LIOK

61
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526

2 [TapaOousa, KOOpAMHATHI BEPLINHBI
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl
r i y=k =kx +

63 pauic gymkumit: y = kx, y hitps://m.eds00.ru/5926d73b
b, y=k/x, y=x°, y=vX, y=Ix|
I i y=k =kx +

64 pauicu pymxui: y = kx, y https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

65 paguxu pyniwmit: y =k, y https://m.eds00.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[X|
r i y=k =kx +

66 pauku dynKumi: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

67 paduKn pyniumii: y = kx, y hitps:/m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vx, y=[X|
r iy =k =kx +

68 padpuiu dysKumid: y = kx, y https://m.edsoo.ru/38baebe7
b, y=k/x, y=x3, y=vX, y=[X|
K

69 " OHTpOHHiaﬂ pabora 1o Teme https://m.edsoo.ru/d7a4d3c6

DyHKIMHU

n N

70 OHATHE HHCIOBOU https://m.edsoo.ru/22b51144
[IOCJIEI0BATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOM popMyIion u https://m.edsoo.ru/dfc55a2a
dbopmMyII0ii N-TO YiIeHa
A

72 qu)MeTquCKaH 1 reoMeTprteckas https://m.edsoo.ru/36889def
MPOTPeccuu

7 Apudmerrdeckas 1 TeOMETpUIECKas hitps-//m.cdsoo.ru/bf2438ea

Hporpeccun
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74

75

76

7

78

@opMyIbl N-TO YIeHa
apuQMETHIECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@opMyIbl N-TO YIeHa
apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuQMeTUYECKOI U TeOMETPUUECKOI
IPOrPECcCUii, CyMMBI MIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuQMeTUYECKOI U TeOMETPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJIEHOB

@opMyIbI N-TO YIECHA
apu(MeTHUECKON U TreOMeTPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo0.ru/6d756b46

https://m.edsoo.ru/ca959173

https://m.edsoo0.ru/9¢91e859

79

N3obpaxenue 4wieHOB
apuMeTUYECKON U TeOMETPUUECKOM
MPOTrpeccuil TOYKaMu Ha
KOOPJMHATHOM TIIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHEWHBIN 1 SKCIOHEHITHATbHBIN

https://m.edsoo.ru/17298a23

64



82

poct

CrokHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

83

84

CrnoxHbIC ITPOLCHTEL

KoHTponbHas pabota 1o Teme
"YycIoBbIe NOCIEA0BATEIbHOCTH "

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHnue, 0600IICHNE 1
CHCTEeMaTU3alus 3HaHUI. 3aIuCh,
CpaBHEHUE, JCUCTBUS C
JENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBas psAMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHnue, 0600IICHNE U
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOILICHHUS, TPOIOPLIUU

https://m.edsoo.ru/1d693aae

87

88

89

90

IToBTOpEHME, 0000IICHUE U
cUCTeMaTU3alys 3HaHUH.
OxkpyriieHue, MpuOIMKeHNe, OIleHKa

[ToBTOpenwue, 06001IeHUE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
crocooom

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHUESCKUM
CIocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 3371a4 apHU(PMETHUESCKUM
CII0COO0M

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68
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92

93

94

95

[ToBTOpEeHME, 0000IICHUE U
cuCTeMaTH3aIMs 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEHME, 0000IIICHUE U
CHCTEMaTH3aIMsl 3HAHMIA.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, OMYCTUMbIC 3HAUCHHUSI

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlHs 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHSI

[ToBTOpenue, o6obIIeHNE 1
cucTeMmaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

https://m.edsoo.ru/9adcbcee

https://m.edsoo.ru/c8de5145

https://m.edsoo.ru/53a34379

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

96

[ToBTOpenue, o6obIIEHNE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

https://m.edsoo.ru/a89ebbce

97

[ToBTOpenwue, 0600IIEHNE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIII

https://m.edsoo.ru/816a61a4

98

[ToBTOpeHme, 0600IIEHNE U

https://m.edsoo.ru/243189d8

66



cucrtemaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3aLMs 3HAHUH.

99 . 1 https://m.edsoo.ru/3838889a
I'padpuaeckoe pernieHue ypaBHEHUH 1
HUX CHCTEM
[ToBTOpEeHME, 0000IICHUE U

100 CHCTEMATHSATI SHAHH. . 1 https://m.edsoo.ru/175a7714
['padmyeckoe penieHue ypaBHEHH U
HAX CUCTEM

101 Hroroas xouTpoapHas padbora 1 https://m.edsoo.ru/99ff7321
00600

102 ° IT,IGHHe 1 cHcTeMaTH3at 1 https://m.edsoo.ru/ed4cd43b
3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 Yucaa v BEIUMCIICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IIMCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkue eUCTBUS C PAIIMOHAIBHBIMH YHUCIIAMU
Haxonutb 3HAYCHUS YHCIIOBBIX BBIPXKCHH, MPUMEHSTh
1.2 pPa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPXXEHHH, COZIEpKaUX OOBIKHOBEHHBIC U JACCATUYHBIC IPOOHU
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAOYMBATH PAllUOHAIBHBIE YKCTA
1.5 Okpyriarh uyncna
BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  IEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMU TTOKa3aTeIISIMU
= [IpuMeHATh NpU3HAKUA JEIUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, MIPOTOPIIMOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTaMH, HMHTEPIPETUPOBATh pPE3yJAbTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BhIpaXKeHUs
)1 Hcnons3oBarh anreOpanyeckyl0o TEPMHUHOJIOTHIO W CHMBOJIHKY,

NPHUMCHAITH e€ B nmponecce OCBOCHUA y‘-IC6HOl“0 MaTepuaia




22

23

Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX
3HAYECHMAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBajapaTa CyMMbI U KBajapaTa

pa3HoCTH

2.5

OCYH.[GCTBJIHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€FO MHOXHUTCJIA, TPYIIIMPOBKU ClIara€MbiXx,

npUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTk CBOMCTBA CTENEHEW C HATypajJbHBIMHU I10KA3aTEISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexo/ia OT UCXOJHOIO0 YPaBHEHHs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SABISETCA U YUCIIO KOPHEM ypaBHEHUS

[IpumensaTp rpaduueckue METOAbl TPU  PELICHUU JUHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOuparh mpUMepsl Hap Yuce, SBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
JBYMsl TI€PEMEHHBIMH; MOJIB3YSICh TI'papUKOM, MPHUBOJAUTH MPUMEPHI

peuieHusl ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOpAMHATaM
43 Crpouts rpaduku nuHerHbx GyHkuud. CTpouts rpaduk GyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U  aHAIM3A
4.6 uHboOpMalMY, W3BJIEKATh M HHTEPHPETHPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Hucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayalibHble  MPEACTABIEHUS O  MHOXKECTBE
. JIEMCTBUTENBHBIX YHCEI JUIsI CPAaBHEHMsI, OKPYIJICHUSI U BBIYUCICHHH,
' n300pakaTh JIEHCTBUTENbHbIE 4YHC]IA TOYKAMU Ha KOOPIMHATHOMN
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJIUTh KBaJpaTHblE KOPHHU, HCIIONb3Yysd IMpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBINOJIHATH MPe0Opa30BaHMs BbIPAXKEHUH, coepKalux
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEU
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEPKAIIMX CTENEeHH C IEJbIM
MoKazaresiem
59 BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeicTBUIl Haja MHOro4JeHamMud H




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUNA IS PEIICHHS Pa3IMYHbBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX NIPEAMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHCHI/Iﬁ peuiCHuA, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoauth OT crnoBecHOM  (OpMynHpPOBKM  3agauyu K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonnMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATHUS M S3bIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsSI), OINpPEAEIATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

9 KIIACC

Ctpouts rpadvku d71eMEeHTapHBIX PYHKINN BUA:
y=k/x

, Y =x?, y = X% y = |X|, OIUCBIBaTh CBOMCTBA YMCIOBOI (yHKLIUU MO €€
rpaduxy

Kon
NpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pPa30BaHUA




pe3yjabTara

1

1.1

1.2

1.3

1.4

Yyciia ¥ BLIYUCICHUA

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[GﬁCTBHH C pallUOHAJIBHBIMH YHUCJIAMU,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C
HppalOHAJIIbHBIMU YK CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCfI,
BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB ,I[CI\/'ICTBI/ITGJ'IBHI)IC 4ucCia, BEIIIOJHATE IIPUKUAKY pE3yiibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTENIIINE TPOOHO-PALlMOHAIIbHBIE YPAaBHEHUS

22

Pemate cucreMbl 1ByX JMHEHHBIX YPaBHEHUH C JBYMS IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIECTCS

JIMHEHHBIM

2.3

Pemarp TekcTOBBIC 3aJa4M anreOPandecKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUS] ypPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TIpaduyecKux
MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU

CUCTEMa ypaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIBKO)

Pemrate JIMHENHbBIE HCPaBCHCTBA, KBaApPATHLIC HEpPaBCHCTBA,
I/1306pa)KaTL pCHICHUC HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3aIllMChIBATDH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a7a4




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢byukuuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA
[Toka3piBaTh CXEMATHYECKH PACIONIOKECHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB GyHKUMHA Buaa y = VX, y = |X| U omuchIBaTh
cBoicTBa (DYHKITHI

Ctpouts u wu300pakarb CcXeMaTH4YeCKH TpaduKu KBaIpaTUYHBIX
(GyHKIUH, OMMCHIBATH CBOMCTBA KBAJIpaTHUUHBIX (QYHKIMA MO HX
rpaduxam

Pacnio3naBate kBagpaTuyHylo (GYHKIUIO 1O (QopMmyse, MPUBOIUTH
MPUMEPbl  KBAJIPATUYHBIX (QYHKIMH W3 PEalbHOW JKU3HH, (DHU3UKH,
TeOMETPHH

ApudmeTnueckas U TeOMETpUYECKasi IPOrPeccuu

Pacnio3naBate apudMeTndecKyro U TeOMETPUUYECKYIO TPOTPECCHH MTPU
pa3HbIX crocobax 3agaHus

BEBITIONHATE BBIYUCICHUS C KCIOJNB30BAaHHEM (GOPMYJT n-TO YICHA
apuMeTHYeCcCKol U TeOMeTPUUECKON MPOTrpeccHii, CyMMBI MEPBHIX N
YJIEHOB

N306paxaTh 4ieHbl TOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIWHATHON
MJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaayud H3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroit. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckue IecTBUS ¢ pallMOHANbHBIMM YKciIaMu. Pernienue 3anayu us
' pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anuch NPOLEHTOB B BHJE ApoOU U ApoOU B BUJIE IPOLCHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
s [IpuMeHeHHEe TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
L6 PeanbHple  3aBUcMMOCTM, B TOM  4Mcle mpsMas U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIPAXKEHHS
-1 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumMble
' 3HaUEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHIL.
' Brruucnenus mo ¢popmynam
53 [IpeoGpa3oBanne  OyKBEHHBIX  BBIPAXEHHH, TOXKIECTBEHHO  paBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTEIEM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHH€, BBIUUTAHUE,
' YMHOXEHHE MHOTOUJIEHOB
Y DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
' Popmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOIrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus



VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCWJIBHOCTH YPaBHEHUH
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
13 CocraBieHHEe ypaBHEHUI 110 YCJIOBHUIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' MIOMOILIBIO YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3a/1a4y C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHKImm
4.1 Koopaunara Touku Ha npsMon
42 Yucnossle TPOMEKYTKU. PaccrosiHre Mexay AByMs TOUYKaMU KOOPJAMHATHOMN
' psAMOit
43 [TpsimoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UTeHHe TpaguKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHM W CHCTEM JIMHEHWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
- KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYECKUX KBaJPAaTHBIX KOPHEM M HX NpPUMEHEHHUEe K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCICHUAM. JleficTBUTENbHbIE
qucna
1.3 Cremnens C 1ebIM TIOKaszarenieM u e€ cBoiicTBa. CTaHmapTHAs 3aMKCh YHUCiia



2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanparHblii TpEXUIIEH, pa3I0KeHUE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckou 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, JICTICHUE anreOpandeckux Ipoodei
24 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMysida KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
32 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHENHBIM U KBAIPATHBIM
33 [Ipocreiime ApoOHO-paLMOHATbHbBIE YPAaBHEHUS
I'paduueckas mHTEpHpETaNsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 3324 alreOpandeckuM CriocoOom
3.6 YucnoBbie HEPAaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 071HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHOIN NEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
Al [lonsitne ¢ynkuu. OOnacTh ONpefeNieHuss M MHOXKECTBO 3HAYEHHM
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLINX pPealbHbIE MPOLIECCH
44 @OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 U OOpaTHyI MpPONOPLHMOHAIbHBIE
. 3aBUCHUMOCTH, UX TpaduKu
4.5 @yHKIUU y =x7, y = x7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1EHCTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS C JCHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkatomeMm wmupe. [IpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uuceln. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
2.2 Jluneiinoe ypaBHeHue. PenieHue ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
)4 bukBagpatHoe ypaBHeHue. llpumepsl pemieHuss ypaBHEHUN TpeTbed U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a JAPYroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpIIpEeTaLINs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TekcTOBBIX 3a/1a4 aJireOpanyeckuM crocodom
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
216 I'padmueckass mHTepmperalyss HEPaBEeHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NepPEeMEHHBIMU




DyHKIMHU

Ksagpatnunas ¢ynknms, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpauHATHI

> BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

3.2 I'padpuku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpeznenenne u COcoObl 33aHUSI YUCIOBBIX IOCIEAOBAaTEIbHOCTEH. 3amanue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOM hopmyInoit u popmyoii n-ro ujaeHa

42 Apudmernueckass mporpeccus. Dopmynbl n-ro  uieHa apupMeTHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerprueckass mnporpeccus. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

a4 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKAMHU HAa KOOPJAMHATHOW MIIOCKOCTH. JIMHEWHBIA U 3KCITOHEHIIMAIbHBIA POCT

4.5 CJ105KHbI€ TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHHM, NPH PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€JIUMOCTb HATYpPaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCTA, TMPEACTABISTh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4YHCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJpaTOB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupOBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMI
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 IPYruxX MpeaMeETOB
W TPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPAWHATHYIO
NpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelieHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yOBbIBaHWsS, HAWOOJbIIEE W HAUMEHbIIEE 3HAYCHUS
byHKIMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANBHOCTb, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINUN, UCTIOTB30BaTh TPAQUKH JIUIS ONIPEACTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTux
y4eOHBIX TPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
HCIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/a4, B TOM 4YHCIE 3a1ad U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTU YIPABJICHUS IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajjiesnorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJgpaT, Tpamelus;
OKPY’KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOH; YMEHHE pacro3HaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOLICHHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘—Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH



15

16

uHpOpMaIMIO, TPEICTABICHHYI0 B TaOIWIaX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (DJIEMEHTApHBI HCXO)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B OMBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaTbHBIX
COOBITUH U SIBJICHWUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTE€MaTUKU KaK HAyKH, NPUBOIAUTH
MIPpUMEPhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  uyMcna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
' YyHuClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHUECKHE ONepaluud ¢ JAeHCTBUTEIbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouieHst

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
» Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; noxa penakuuent TensikoBckoro C.A. AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» Martemartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepaboranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 9-i kimacc: 6a30BbI YPOBEHB: YUEOHUK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; non peaakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

* Marematuka. BeposaTHOCTh U cTaTUCTUKA: 7 - 9-€ KilacChl: 0a30BbIA
YpOBEHb: YUeOHUK: B 2 yacTsx; 1-oe uzganue Breicoukuit 1.P., Amenko 1.B.;
non penakiueit Amenko U.B. Akiimonepnoe obmiectBo «M3aaTenbeTBo
«IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e HHdbopManMOHHO-METOIUYECKOE MUChMO 00 0COOCHHOCTSIX
npenoiaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yaeOHOM oy https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

e MeTroandecKue peKOMEH/IAINH 110 CO3TaHHIO KJIACCOB
TEXHOJIOTHYECKOTO M €CTECTBEHHO-HAYYIHOTO MPOHUIICH 1 KIaCCOB C
yIIyOJIEHHBIM U3YYEHUEM MaTEeMaTUKU, (PU3UKHU, XUMUHU, OUOJIOTHUH B
00111e00pa30BaTeNbHBIX OPraHU3aIUAX C UCTIOIh30BAaHUEM
UHQPPACTPYKTYPHI, CO3IaHHON B paMKax HAIIMOHAILHOTO IMPOCKTA
«O6pazoBanne» (KBantopuymsl, [T-kyos1, Touku pocta u ap.) (2025 1.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.p
df

e COOpHUK TUITOBBIX 33JIaHUM JJIS1 TEKYIIIETO OLICHUBAHUS IO YYCOHBIM
npeametam «Marematuka» u «MadopmaTtukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.p
df




e Metoauueckue pekomeHaanuu. CreHaprun KOMIUIEKTOB yUeOHBIX
3aJIaHUN-KOHTEKCTHBIX 33]1a4 K yueOHOMY Kypcy «BeposiTHOCTh U
craTucTukay. 7 knacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh_zadanij 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI
CETU UHTEPHET
1. bubmmoreka I{OK https://m.edsoo.ru/
2. https://resh.edu.ru/
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