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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa OOecCHeYMBaeT HW3Y4YEHUE JPYrUX JUCHMIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOINMO
JUISL TPOJIOJKEHUsT oOpa3oBaHUMsT M B TIOBCENHEBHOM »ku3HHU. Pa3Butne y
OOyJarolmuxcs HAy4YHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIMil, croco0e OTpaKeHUsT MaTEeMaTUYEeCKOW HayKoH
SBJIEHUH M TPOLECCOB B NpPHUpPOJe M OOLIECTBE, POJIM MaTEMaTU4YECKOrO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHHUM W B IMPaKTUKE CHOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIsS. ajanTaldd B COBpeMEHHOM 1udpoBoM oOiiectBe. M3ydeHue anreOpsl
oOecrieunBaeT  pa3BUTHE YMEHHsS  HaOJMOIaTh, CpaBHUBAaTh, HAXOAMTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JECHCTBHUS U BBIBOJIBI, (HOPMYJIUPOBAThH
yrBepxaeHus. OCBOeHHE Kypca anreOpbl oOecreyrBaeT pa3BUTUE JIOTUYECKOTO
MBILUICHUST OOYYaroIIMXCs: OHHM MCIONb3YIOT JEAYKTHUBHbIE W WHAYKTUBHbBIC
paccyxJeHus, o00OIleHHe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEATEIbHOCTH O0YyYalolUXCs, IMO3TOMY CaMOCTOATENbHOE pEIIeHUuE 3aaad
SBJIIETCS peaju3alnen 1esTeIbHOCTHOrO MPUHIUIIA O0yUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «YHucnaa ¥ BRIUKCICHUN», «ANTeOpanyecKue BhIPAKCHUSN, «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmasg H3 3TUX COAepKATEIbHO-METOIHYECKHX
JIMHUM Pa3BUBACTCS Ha MPOTKEHUN TPEX JIET U3YUYEHUsI Kypca, B3AaUMOJCHCTBYs C
JpYrUMHU €ro JuHusMA. B Xoxe wu3ydeHus y4eOHOro kKypca oOydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYKIATh, HUCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTEeMaTU4YeCKOro 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYyJAOIITUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaThdeckoro s3blka. ColepkaTelbHOM |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.



Copepxxanve nuHUM «YuWCia W BBIYMCICHHS CIYKUT OCHOBOW JUIS
JAJIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y O0y4arolIMXcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi [IOBCEIHEBHON
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIero oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMU M HPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHUIo.

CopnepxaHue AByX areOpandeckux JMHUHN — «AnreOpanuecKkue BhIpaKEHUS
U «YpaBHEHUsI U HEPABEHCTBA» - CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YyUaIOIINXCS
MaTEeMaTUYECKOIo amnmnapara, HeoOXOJUMOIro ISl PEIIEeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 00miero oOpa3oBaHMsl Y4YEOHBIM MaTepuan TPYyHNIUPYeTcs BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. AJlredpa JEMOHCTPUPYET 3HAUEHNE MAaTEMATUKH Kak
A3bIKa JJISI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENed, OMHMCAHHMs MPOLUECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkke
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOEHHMS Kypca HWH(GOPMAaTUKHU, U OBJIAJCHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxaenuid. [Ipeodpa3oBaHue CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUeCKO JTUHUN HAIIEJIEHO Ha TOJIyYeHUE
OOy4YaromMMHCS 3HAHUN O (PYHKIMSIX KaK BaKHEHIEW MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUsl M UCCIIEJIOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUIN B MPUPOJIE
u obmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIOJIb30BaTh Pa3JIMYHBIE BBIPAZUTEIBHBIE CPEACTBA A3BIKA MaTEMATHKU
(cmoBecHblE, CHUMBOJHMYECKHE, Tpaduyeckue), BHOCUT BKJIaJ B (OpPMUpPOBaHUE
MPEICTABICHUM O POJIM MaTEMaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kjaccax u3ydaercss Y4eOHBIA Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eibl COJCPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «Anredpandyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKLIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 yvaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HezieINi0).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YyHOPSAOYMBAaHUE  PALMOHAIBHBIX  4uceld. Apudmernuyeckue JEHUCTBUS C
palMOHANBHBIMU 4YKcIaMu. PeleHne 3a7ad U3 peasbHOW NMPAKTUKM HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPKEHUII HA OCHOBE ONPENENEHUs, 3aUCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOM B BHUJE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsimMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AsredOpanvyecKue BbIPpAKEHUA

[IlepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUia NpPeoOpa3oBaHUs CYMM U
IPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOIO YMHOMKEHMS: KBajpaT
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs ypaBHEHMUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHentHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHUU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 337jauu. PeleHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JBYMs NIEPEMEHHBIMH U ero rpaguk. Cucrtema qByX
JMHEWHBIX YPAaBHEHMM C ABYMs NEPEMEHHBIMH. PemeHue cucteM ypaBHEHHMU



cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YpPaBHECHHUII.

DOyHKUIMHA

Koopaunarta Touku Ha npsimoil. YnciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AbGcmucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeidl. [lonstue ¢ynkmuun. [padux
bynkuuu. CoiicTBa pynkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe perieHre THMHEHHBIX ypaBHEHHH W CHUCTEM JIMHEHWHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BBIYMCICHUA

KBaaparubiii kopeHb u3 uwucna. [lonsitue 00 uppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppaMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K MPe0oOpPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C LENbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.
AJsiredOpanvecKue BbIPAKEHUA

KBagparHeiii  TpEXWieH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOHUTEIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckod apoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOeH.
PannonanbHbIe BhIpaXXEHHUS M UX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienvne ypaBHEeHHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Tpocreiimue ApoOHO-palMOHATbHBIE YPABHEHUS.

['padrueckas waTEpHpeTalivs YpaBHEHUN C IBYMs IMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMmepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 alNreOpandecKuM CrocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU



[Tonsitue ¢ynkmuu. OOIacTh ompeAeneHuss U MHOXKECTBO 3HAYCHUU
dbynkuun. CnocoObl 3a1anust PyHKIUH.

I'paduk dynkuuu. Utenwe cBorcTB (GyHKIUU 1Mo e€ rpaduxy. IIpumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

OyHKINK, ONUCHIBAIOIINE TMPSMYI0O M OOpaTHYI0 MPONOPIHMOHATILHBIC
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbHble 4yKcia, UppalloOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME J€HCTBUTENIBHBIX 4YHCEN, apu(METUUYECKHEe JIEHCTBUS C
JEUCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOIIETO MHUPA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnnx€HHOE 3HAYEHHE BEIIMYMHBI, TOUYHOCTh NpUOIKeHUs. OKpyIieHe
yucen. [[puknaka u oneHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHHUM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHENHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU. PellieHne CUCTEM IBYX YPaBHEHHI,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PelieHrie TEKCTOBBIX 3a/1au alreOpandecKuM Coco0oM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOHW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.



DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopaAuHATHI
BEPIINHBI 11apadoJIbl, 0Cb CAMMETPHUH MMAPaOOJIBI.

I'paduxu pynkmmit: y =kx,y=kx +b,y=k/x,y=x3,y = VX, y = x|, u ux
CBONCTBA.

YucaoBblie MOCIeA0BATEILHOCTH U NIPOTPECCUH

[loHaTHEe YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMynol U HOpPMyYIIOi n-To YIeHA.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. PopMynbl n-TO YiE€HA
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTrPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKOH U TEOMETPUYECKOH Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIA POCT.
CI1oXHBIE IPOLICHTBL.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peai3ally €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIaHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MaTEMaTH4YECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM AJIA YCHEIIHOW MpOoQecCHOHATbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIYAIbHOW TPAEKTOPUH O0Opa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTYpOW KaK CpelICTBOM



MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0J1IArONOJIY YU :

FOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, pErysapHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0TH4YeCcKOoe BOCIIMTAHHUE:

OpPUCHTAlMEN HAa NMPUMECHEHHE MATEMATUYECKUX 3HAHUM U1 PEIICHUS 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBHM JIsi OKPYXAIOWIEH Cpeabl, OCO3HAHHEM
100aTbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIeEM U MyTEeH UX PEelICHHUS;

8) ajanranus K U3MEHSAIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOU JEATECIIHbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs W JeUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:

e BBIBJISATh M XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATUH, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalu, OCHOBaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MNpeoOpa3oBBIBATh  CYXKICHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHBIC, €IUHUYHBIE, YacTHbIE M OOIIHeE,
YCIIOBHBIE;

BBUBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHUM, YMO3aKIFOUEHU 110 aHAJIOTUH;
pa3bupath J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTpPAUBaThb APrYMEHTALMIO, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUUE, MpoOIemMy,
CaMOCTOSITENTFHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTHL IO CaMOCTOSITEIbHO COCTABIEHHOMY IUIaHY HECIIOKHBIH
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTaHOBJICHUIO
OCOOCGHHOCTEM MaTEeMaTUYECKOTO0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJbTaTaM
POBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlEcca, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

PaGora c nundopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HW30BITOYHOCTH HH(OpPMalMH, HAHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a1a4H;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HHGOPMALMM U HIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMu, HWHOM rpadukod U uX
KOMOMHAIIMSIMHU;



OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPHUSAM, MPEI0KEHHBIM
YUUTENNEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHsI B YCTHBIX M NMHCHMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JIeMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UACH, HAIICJICHHBIC HA TTIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHaiora, OOHapy>KMBaTh pa3inuvMe U CXOJCTBO IO3HIIHM, B
KOPPEKTHOU GopMme (hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyaIbHOM pabOThl TPU pEHIEHUH YYEOHBIX MaTeMaTHYEeCKUX
3a/1ay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThI, pachpeneisTh BUIbI padoT, JOroBapuBaThCA,
00CyX1aTh MPOLIECC U Pe3yybTaT paboThl, 0000IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JIPyTW€), BBITIOJHITH CBOI 4YacTh
paboOThl M KOOPJUHUPOBATH CBOM JICUCTBUS C IPYTUMH YJIEHAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PEILICHUS 3aAaudl (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

BJIaJCTh criocobamMu CaMOIIPpOBEPKH, CAMOKOHTPOJIA  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUH
3a7a44, BHOCUTb KOPPEKTHBBl B JEATCIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS LEIH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarOUIMICS TOJYYHUT CIEAYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BbINONHATG, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3zHOOOpa3HbIC
CrocOoObI U MPUEMBI BBIUKUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[TepexonuTe OT OHOM (HOpPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIIOYMBATH PALIMOHAIIbHBIE YKCTIA.

OKpyrJIsTh Yncia.

BpINONHATE IPUKUAKY U OLEHKY pE3yJIbTaTa BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMM C HATypaJbHBIMHU
MIOKa3aTeJIsIMH.

[IpuMeHsATh  TpPU3HAKK  JCIIUMOCTH, PpA3JIOKEHUE HA  MHOXKHUTENU
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAXKEHMM NpPHU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

Bomonusate  mpeoOpa3oBaHUsl  LIEIOTO  BBIPAKEHUS B MHOTOWIEH
IpUBEIEHNEM TOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.



BBINONHATE yMHOXEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBajpaTa pa3HOCTH.

OcCyIlIeCcTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus (POPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHKUsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a1ad
W3 MaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IIOKa3aTEIsMM IS
npeoOpa30BaHUs BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHSs IpaBUIIa
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMmy. IIpoBepsATs, sABisIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METOJIbl IPU PEIICHUH JIMHEHUHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMsI IIEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JBYMsI TIEPEMEHHBIMHU, TOJIb3YSCh T'padUKOM, MPUBOAUTH MNPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemate cuctemsbl 1ByX JIMHEHWHBIX YPABHEHHM C ABYMsSI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJy4EHHBIN pe3yJIbTarT.

DOyHKUIMHA

N3o0pakath Ha KOOPAUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (QYHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAUEHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalU3a UMHOOpMaIuy,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoHiy oOyuenus B 8 kjacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTy moOHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWTH
KBaJIpAaTHBIE KOPHH, WCIIOJB3Ysl MPHU HEOOXOAMMOCTH KAJIBKYJISATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPAKEHUA

[IpumMeHATP NOHATHE CTENEHW C UEIbIM IOKA3aTeJeM, BBINOIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALIUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOKUTEIU.

[IpuMeHsaTh MpeoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST pa3IMUHbIX 3a/7a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHNn (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUUN PEIICHHS, €CJId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpandyeckoi
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHW HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHumaTh ¥ KCHONB30BaTh (DYHKIIMOHANBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAYCHMsSI), ONMPEENIATh 3HAYeHHE (YHKIMH O 3HAYCHHIO
apryMeHTa, OINpeessITh CBOMCTBA QYHKIUH 1O €€ TpaduKy.



Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

y=kix,y=x2,y=x3y=[x,y= VX, OIHCHIBATBH CBOWCTBA YHCIOBOM
byHkIuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromIMiicss TOJNYYHUT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yucsia v BBIYMCIEHUS

CpaBHHBAaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  palMOHAIBHBIMH  UYHCIAMH,
coueras YCTHbIE W TNHUCbMEHHbIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMU YHCIIAMHU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTelsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrasiTe JEWCTBUTENBHBIE YHCIA, BBIIOJHATh MNPUKUIKY peE3yibTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPpABeHCTBA

Pemate nuHeWHbIE W KBaJpaTHbIC YpaBHEHUS, YpaBHEHUS, CBOMSIIHUECS K
HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHMUSL.

Pemate cucteMbl JBYX JTUHEWHBIX YpPaBHEHUU C JBYMsI TIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJreOpaudeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUM C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE HUCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHUH (yCTaHABIUBATh, UMEET
JU yYpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM MMEET, TO CKOJbKO, U
npoyee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pelIeHue HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3alMChIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 33]1a4.

DyHKIUU

Pacno3naBath (yHKUMM W3y4eHHBIX BHIIOB. [loka3piBaTh CcXxemMaTHYECKU
pacnoyioKeHUe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB (PyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx +c, y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.



Crtpouth U HM300pakaTh CXEMATUYECKU TpaUKH KBaJpaTHUHBIX (DYHKUIHUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMylie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccunt

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOTpPecCUd Npu
pa3HbBIX CrIoco0ax 3aJaHus.

BBINONMHATE  BBIUMCIACHHUS C HUCHOJB30BaHUEM (OpPMYyNIT N-ro 4jeHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTH TOYKAMU HAa KOOPIAWHATHOU
IJIOCKOCTH.

Pemarp 3amaum, cBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
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




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTuyeckue (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 Berunciaenus. CTEeHsb ¢ 1ebIM 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 u 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
bu6mmorexa [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




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia 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/7f419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosaun4vecTBo 4acoB Jlara JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka KoHnTpobHbI IIpakTuyeckue HU3YIEeH
n/n yp Bcero OHTpOI ¢ p cexne y oOpa3oBaTe/ibHbIE
a00TbI padoThI us
p pecypcbl
1 [ToHsiTHE paOHATIBHOTO YHCIIA 1
’ Apudmerrdeckue I1HCTBUS C 1
palloOHATBLHBIMH YHUCIIAMU
3 Apudmerndeckue 1eicTBHS C 1
panMOHAIbHBIMU YU CIAMHU
4 Apudmerndeckue I1eHCTBUS C 1
paloOHATBLHBIMH YUCIIAMU
5 Apudmerndeckue 1eicTBHS C 1
panMOHAIbHBIMU YU CIAMHU
6 ApudmeTrndeckre IeHCTBUS C 1
palroOHATBLHBIMH YHUCIIAMU
7 CpaBHeHMe, yIOpsI0YMBaHNE PAIMOHAIBHBIX 1
YuUCen
3 CpaBHeHMe, YIOPSIOYMBAHNE PAITHOHATBHBIX |
qucen
9 CpaBHeHMe, yIOps/1I0YMBaHNE PALMOHAIBHBIX 1
YuUCen
bubnuorexa [JOK
10 CreneHs ¢ HaTypaJbHBIM ITOKa3aTeIeM 1 a
https://m.edsoo.ru/7f4211de
bubnmoreka [JOK
11 CreneHb C HATypaJIbHBIM MOKa3aTeIeM 1 1
https://m.edsoo.ru/7f421382
bubnuorexa [JOK
12 CreneHsb ¢ HaTypaJabHBIM [T0KA3aTEIEM 1 1
https://m.edsoo.ru/7f42154e
bubnuotexa [JOK
13 CreneHb ¢ HATYypaJIbHBIM ITOKAa3aTeIeM 1 a

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




14 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM
15 Pemienne ocHOBHBIX 3ana4 Ha pobu,
IPOLIEHTHI U3 PeaTbHOM MPAKTUKU
16 Pemienne ocHOBHBIX 3aa4 Ha npoou,
IIPOLIEHTHI U3 PEAIbHOM PAKTUKU
17 Pemienne ocHOBHBIX 3ana4 Ha pobu,
IPOLIEHTHI U3 PEaTbHOM PAKTUKU
13 Pemienne ocHOBHBIX 3aa4 Ha npoou,
IIPOLIEHTHI U3 PEAIbHOM MPaKTUKU
19 [Tpu3Haku AETUMOCTH, PA3JI0KEHHS Ha
MHO’KUTEIH HaTypaJIbHbIX YUCEIl
20 [Ipu3Haku nenuMoCTH, pa3iokKeHUs Ha
MHOXHTEIN HATYPaJIbHbIX YHCEI
71 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
IPONOPLUOHAIBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
IPONOPLUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsimast u o6paTtHas
PONOPLUOHAIBHOCTH
24 Peanbubie 3aBucumocTu. [Ipsimas u o6patHas
PONOPLUOHAIBHOCTH
75 'I'<OHTpOJ'II>Ha$I pabota 1o Teme
Pammonanbubie yncna"
26 BykBeHHBIE BBIpaKEHUS Eubmorexa IIOK
https://m.edsoo.ru/7f41feec
27 Dopmysl
28 Dopmysl
29 [Tepemennsble. JlonycTuMble 3HAUEHUS
NIEPEMEHHBIX
30 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, bubnnorexka [JOK

PAaCKpBITHE CKOOOK M TIPUBEICHHUE MOTOOHBIX

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




cJlaracMbIX
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,

31 aCKpbITHE CKOOOK M IIPUBEJIEHUE MOJOOHBIX buGmorexa LIOK
pacxp P https://m.edsoo.ru/7f41fd70
craraeMbIx
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,
32 pacKpbITHE CKOOOK U MPUBEICHUE MOAOOHBIX
craraeMbIx
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,
33 pacKpbITHE CKOOOK U MPUBEICHUE MOAOOHBIX
claraeMbIx
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubnuorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPATbHBIM bubnnoreka [JOK
IOKa3aTeiieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnnorexa [HJOK
roxasarejieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Muorotners! https://m.edsoo.ru/7f42276e
bu6mmoreka [JOK
38 | Muorounems https://m.edsoo.ru/7f422930
39 CrnoxeHue, BRBIUMTAaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnuotexa [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxeHue, BRBIUNTAaHUE, YMHOKCHHE bubnmoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa LJOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmorexa LIOK

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




bubmuoreka [JOK

45 PopmyTbt COKPAIIEHHOTO yMHOKEHHA https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKpAIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pasnoxenre MHOrOWIEHOB HA MHOKUTEIIH Eubmorexa IIOK
https://m.edsoo.ru/7f423312
49 Paznoxenne MHOTOYICHOB Ha MHOKHTEITH Bubmorexa IIOK
https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOrO4JI€HOB HA MHOXKHUTEIIH Eubmiorexa [JOK
https://m.edsoo.ru/7f4239de
51 PaznoxkeHre MHOrO4IECHOB HA MHOYKHUTEIN
57 KonTtponpsHast pabora o Teme
"AnreOpandyecKkue BoIpakeHUs"
53 VYpaBHeHue, npaBuiia mpeodpa3zoBaHus }
YpaBHEHUS, PABHOCWIBHOCTh YPAaBHEHUH
54 JIuneiinoe YPaBHEHUE C OJIHOU PepeMeHHOﬁ,
pelieHue JIMHEHHBIX YPaBHEHHI
Jlunelinoe ypaBHEHHE C OJHOM MEPEMEHHOM, bu6mmoreka [JOK
3 peLICHUE JIMHEWHBIX YPAaBHEHUI https://m.edsoo.ru/7f420482
56 JIuneinoe YPaBHEHUE C OJIHOU PepeMeHHOﬁ,
pelieHue JIMHEHHBIX YPaBHEHHI
57 Pemienue 3aga4d ¢ mOMOIIBIO YPaBHEHH Bubmmorexa [IOK
https://m.edsoo.ru/7f42064¢
58 Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI Bubmiorexa [HOK
https://m.edsoo.ru/7f420806
59 Pemienne 3agau ¢ noMoIIbI0 YpaBHEHHI Bubmioreka [IOK
https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4d ¢ mOMOIIBIO YpPaBHEHHI Bubmiorexa [HOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHOE ypaBHEHHUE C IByMs IEPEMEHHBIMU bubnmnoreka [JOK




U ero rpaduk

https://m.edsoo.ru/7f427¢32

62 JInHeitHOEe ypaBHEHUE C IByMs IEPEMEHHBIMU bubnnoreka [HOK
U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JINHEMHBIX YPAaBHEHUI C IByMs bubmmoreka [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMTHEMHBIX YPaBHEHUH C IBYMS
IEPEMEHHBIMU
65 CucreMa JIByX JTMHEUHBIX YPAaBHEHUH C ABYMS
NepeMEHHBIMHU
66 Cucrema 1ByX JTUHEHHBIX YPABHEHUN C ABYMs
NepeMEHHBIMHU
67 Pewienue cucrem ypaBHEHUM bubmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUM bubmiorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pewienue cucrem ypaBHEHUM Eubmioreka [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pemenne cucrem ypaBHEHUI
7 KonTposabHas padora no teme "JIunelinble bubnnoreka [JOK
ypaBHeHHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LOK
https://m.edsoo.ru/7f41de76
74 YucnoBbie TPOMEKYTKH Brbmuozexa [IOK
https://m.edsoo.ru/7f41dff2
75 YuciioBbIE IPOMEKYTKH
76 Paccrosinue MEKILy ABYMs TOUKaMH
KOOPJIMHATHON TIPSAMOI
77 Paccrosiaue MENY JBYMSA TOUKAMH
KOOPJIMHATHOU MIPSIMOi
73 [TpsimoyronbHas cucTemMa KOOpAUHAT Ha bubnuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e




79 [IpssmoyronbpHas cucreMa KOOpAMHAT HA bubnuoreka [IOK
ILUIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
80 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK
81 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITaMHU https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Urenue rpavKoB peasibHbIX 3aBUCUMOCTEH Bubmaorexa ITOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKOB pealibHbIX 3aBUCUMOCTEN
bubmuorexa [JOK
85 Monsmue ynKum https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
. . bu6mmoreka [IOK
87 Ceoiicrsa dynxunii https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
88 CeoticTsa yHKIMH https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Jluneiinas Gynics https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
90 Jluneiinas Qyniums https://m.edsoo.ru/7f427412
N bubnuotexa [JOK
91 [Toctpoenue rpaduka TuHeHHON QyHKIIMH https://m.edsoo.ru/7f426d 1e
92 [TocTpoenue rpaduka TuHEHHON HYHKIIMI
93 ['paduk pynkuuu y =|x|
94 I'paduk pynkuum y =[x|
KonTpomnpHas padora o Teme "KoopauHathl
95 51 FpaE)I/IKI/I (D}II)HKHI/H/I” / Bcepoccnﬁgﬂaﬂ bubmorexa LIOK
) https://m.edsoo.ru/7f41f50a
poBepoyHas paboTta
96 Hrorosast koHTpOJbHAS paboTa / bubnnorexka [JOK
Bcepoccuiickas mpoBepodHas padboTa https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX MOHSTUIA U METO/IOB




Kypca 7 Kiacca, 00001IeHIe 3HAHHIA

98 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB 1 bubnunoreka [IOK

Kypca 7 kiiacca, 00001IeHIe 3HaHUIA https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0B 1 bubmmoreka [JOK

Kypca 7 kiacca, 0000IIeHIe 3HAHHIMA https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1

Kypca 7 kiiacca, 00001IeHIe 3HaHUIA
101 IToBTOpEHKME OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnunoreka HOK

Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METOOB 1 bubnuorexa [JOK

Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KUIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Kontpoabubie IIpakTuueckue f&lj;:eﬂl/lﬂ :)Igg;l;zi]:fenbnme
padoThI padoThI pecypebi
1 KBaznpaTHblii KOpeHb U3 yuCIiIa 1 bubmiorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TousiTHe 06 MppalMOHATIBLHOM YHCIIE 1 bubmiorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble MpUOIMKEHNS 1
UPPALMOHAIIBHBIX YHCE
4 Jlecatuunble npuOInKeHUs 1
UPPALMOHATIBHBIX YHCEN
5 JleficTBUTEIBbHBIC YHCIIa 1
6 CpaBHEHME ACHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHUE ENCTBUTENBHBIX YUCEI 1
8 Apudmernueckuil KBaApaTHbIM KOPEHb 1
9 YpaBHeHue BUa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaPAaTHBIX 1 bubnuoreka [IOK
KOpHEM https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubnnoreka [JOK
KOpHEM https://m.edsoo.ru/7f42d862
D [Ipeo6pa3oBaHMe YMCIOBBIX BbIPAXKEHHH, 1 bubnuoreka [IOK
coJeprKallluX KBagpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 bubnnoreka [JOK
COJZIEpKaIUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bubnuoreka [IOK
coJeprKalluX KBagpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHne YUCIOBBIX BBIPAKEHUIA, 1 bubnuoreka [IOK

COZEpKAIMX KBaJAPATHbIE KOPHU

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




bubmuoreka [JOK

16 CreneHs ¢ nemkM IoKasaTene https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 DJICMEHTA] Hli)}(,}i(IaCTHI/-I[ 0 KOI:)ME/I‘ICCKI/IX bubnnorexa LIOK
P A https://m.eds00.ru/7f436098
00BEKTOB), UTUTEIIBHOCTh MTPOIIECCOB B
OKPY’KaIOIIIeM MHUPE
18 CBOMCTBA CTEIIEHHU C IIEJILIM ITOKA3aTEIEM Bubmioreka [IOK
1 https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTeIeM bubnnorexa LIOK
= https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTeIeM bubmmorexa [IOK
H https://m.eds00.ru/7f435648
21 CBOJICTBA CTEIIEHHU C LEJILIM ITOKA3aTEIEM Bubmiorexa LIOK
= https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTENEHH C LIEIBIM ITOKa3aTeIeM bubmmorexa [IOK
I https://m.edsoo.ru/7f435ed6
23 KBanparsslii TpéxuineH
24 KBaznpaTHblil TpEXUIeH
25 PasnoxeHne KBagpaTHOro TpEXUieHa Ha bubnnoreka [JOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3znoxxeHnue kBagpaTHOrO TpEXUIEHA HA bubnnoreka [JOK
MHOXXHUTEIU https://m.edsoo.ru/7f42fd38
KonTponsHas padora 1o reMmam
27 "KBap aTHBIE Eo au. Crenesn bubnnorexa LIOK
/P . PHH. " ' https://m.edsoo.ru/7f42ec80
KBanparuslii TpexuieH
bubmuorexa [JOK
28 AnreGparieckas Apos https://m.edsoo.ru/7f430382
29 JlommycTrMble 3HaYEHUS TIEPEMEHHBIX,
BXOJISIINX B alredpandeckue BhIpasKeHUs
30 JonycTrMble 3Ha4Y€HUS IEPEMEHHBIX,

BXOOAIIIUX B anre6panqec1<1/1e BBIPpAXKCHUA




bubmuoreka [JOK

31 OCHOBHOE CBOMCTBO aJiIreOpandecKkon 1poou https://m.edsoo.ru/74308e6
32 Coxpamenne apodeii Eﬁfffﬁfﬁggﬁﬂso%a
33 Coxpamenne npobeii ngg/y/lﬁfsgsiggﬁf430f44
34 Coxpamenne pobeii ngggr?lfcll(sigg}éf%OfM

35 CrnoxxeHue, BBIMUTAaHUE, YMHO)KEHUE U bubnnorexa [HOK
JEJICHNE areOpanveckux qpooeit https://m.edsoo.ru/7f43128¢

36 CnoxeHue, BRBIUMTAHUE, YMHOKEHUE U bubnnoreka [JOK
JIeJICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f4315¢c0

37 CrnoxxeHue, BBIMUTAaHUE, YMHO)KEHUE U bubnnorexa [HOK
JEJICHNE areOpanveckux apooeit https://m.edsoo.ru/7f4318c2

33 CnoxeHue, BRIYUTAHUE, YMHOKEHUE U bubnnoreka [JOK
JIeJICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubnuoreka [IOK
anreOpanveckue Jpoou https://m.edsoo.ru/7f43259¢

40 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX bubnnorexka [JOK
anreOpandeckue Jpoou https://m.edsoo.ru/7f432736

A1 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX bubnuoreka [IOK
anreOpanyeckue Apoou https://m.edsoo.ru/7f432736

42 KonrponbHas padora no reme bubnnoreka [JOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36

43 KBanpaTHoe ypaBHeHHE bubmmorexa LJOK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBanpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBanpaTHOe ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela

46 dopmylia KOpHEN KBAJIPaTHOTO YPaBHEHUS Eubmrorexa LIOK

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




bubmuoreka [JOK

47 dopmylia KOpHEH KBaJIpaTHOTO YpaBHEHUS hitps://m.edsoo.ru/ 7426366
48 ®opmysa KOpHEH KBapaTHOTO YpaBHEHUS buGmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera https://m.eds00.ru/7f42fef0
bubmuorexa [JOK
S0 Teopema Buera https://m.edsoo.ru/7£430076
51 Pemenue ypaBHeHM, CBOASIUXCS K bubnnorexa [HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHul, cCBOAAIMXCA K bubnuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue ApoOHO-palliOHAEHBIE bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiinmme qpoOHO-paIMOHATBHBIE bubnnoreka [JOK
54
YpaBHEHUS https://m.edsoo.ru/7f432bbe
55 Penienne TeKCTOBBIX 3329 C TOMOIIBIO bu6mmoreka [JOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£75¢
56 Pentenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bu6mmoreka [IOK
KBaJpaTHbIX YPaBHEHUI https://m.edsoo.ru/7f42f8f6
57 Kontponbnas padota o teme "KBanpaTHbie bubnunorexa [JOK
ypaBHeHHuA" https://m.edsoo.ru/7f43012
JIuneliHOe ypaBHEHHE C IBYMS
58 NEePEMEHHBIMHU, €ro rpauK, MIPUMEpHI
pellIeHUs] yPaBHEHUH B LIENIBIX YUCIIAX
JIuneliHOe ypaBHEHME C IBYMs
59 NePEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pEILIeHUs] yPaBHEHUH B IIEJIBIX YMCIIAX
JIuneliHOe ypaBHEHME C IBYMs
60 NEePEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pEILIEeHUs] YPAaBHEHUH B IIEJIBIX YMCIIAX
61 Pemenne cucreM IByX JIMHEMHBIX




YPaBHEHUH C ABYMs IIEPEMEHHBIMU
Pewenne cucreM IByX JIMHEWHBIX

62 YPaBHEHHUH C IBYMs IEPEMEHHBIMU
63 Penrenue gI/ICTeM JIBYX JTMHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
64 HpI/IMepvaemeHH;I CUCTEM HEJIIMHEMHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
65 HpI/IMepBIUpeI_HCHI/IH CUCTEM HEJIMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
I'padmyeckas uHTEpIpETALUS YPAaBHEHUS C
66 Iuls)ysz;[ HepeMeHan\lfmpn CI/IL::TeN}IIE)H/IHeI?IHHX bubmorexa [TOK
T m— https://m.edsoo.ru/7f43d6d6
I'padmyeckas uHTEpIpETALUS YPAaBHEHUS C
67 mrs)ysz;[ HepeMeHan\lj)mpn CHLZTen/}IIE)IHHeﬁHLIX bubmorexa [TOK
T m— https://m.edsoo.ru/7f43d6d6
63 Pemenue TEKCTOBBIX 3313 C OMOIILBIO
CUCTEM ypaBHEHUH
69 Pemenne TEKCTOBEIX 337124 C IOMOIIBIO
CUCTEM YpaBHEHUH
70 Pewenne TEKCTOBBIX 331211 C IIOMOIIIBIO
CHUCTEM ypaBHEHUH
71 UuciioBblE HEPABEHCTBA U UX CBOMCTBA
72 UuciioBblE HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0HOM ITEpEMEHHON
74 JIuneliHbIe HEPABEHCTBA C OJJHON bubnnoreka [JOK
MIEPEMEHHOM U MX PEIICHHE https://m.edsoo.ru/7f42c692
75 Jlunetinbie HEpaBEHCTBA © OJTHOM bubnmoreka [JOK
MEPEMEHHOU U UX PEIICHHUE https://m.edsoo.ru/7f42c840
76 JInnelinble HEpaBCHCTBA C OJIHOU
MIEPEMEHHOM U UX PEIICHHE
7 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN bubnuoreka [IOK




IIEPEMEHHOM U UX PEILICHUE
CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN

https://m.edsoo.ru/7f42cb88
bu6mmoreka [IOK

78 MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILICHUE
N306paxkenue perieHus IMHEHHOTO
80 HepaBpeHCTBa I/IpI/IX CHCTEM Ha YUCJIOBOM buGmorexa LIOK
. https://m.edsoo.ru/7f42c9e4
npsIMOit
N306paxkenue perieHus TMHEHHOTO
81 HepaBpeHCTBa I/IpI/IX CUCTEM Ha YHMCIIOBOM bubnmorexa LIOK
. https://m.edsoo.ru/7f42¢9e4
psIMOit
KonTponbhas pabota nmo rTemam
82 " ~ 1
HepasencrBa. Cucrembl ypaBHEHUI
bu6mmoreka [IOK
83 Homstue dynKimm https://m.edsoo.ru/7f433c12
34 OO6nacTp onpeneneHuss 1 MHOKECTBO bubnnorexa [HOK
3HAYCHHUH PYHKITUN https://m.edsoo.ru/7f433d84
85 CnocoObI 3a1anus GyHKIUN
86 I'padux pynkumu
]7 CgoiicTBa GyHKIIUU, UX OTOOpaKEHHE Ha
rpaguke
88 YreHue u noctpoeHue rpaguxkoB GyHKIUN
29 [Tpumeps! rpadukoB GyHKIUIA,
OTPaXKAIOIINUX PEATbHBIC TTPOILIECCHI
DYHKIHUH, ONUCHIBAIOLIUE TPSIMYIO U
90 06};)aTIIl{y10 nponopum;l:lanmfme ’ bubmmorexa LIOK
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpaduKu
91 l'unepOona
bubmuoreka [JOK
2 Tunepbona https://m.edsoo.ru/7f4343e2
93 Tpaduk dyHKIHH y = X2 bu6mmorexa [IOK

https://m.edsoo.ru/7f434572




Oyukmun y =x2,y = x3, y = VX, y = [X|;

bu6mmoreka [IOK

94 rpa(bnquIfoe pelIeH’Ee YPAaBHEHUN U CUCTEM 1 https://m.edsoo.ru/7f434d38
yYpaBHEHUH
IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
95 Kypcmf 7 u 8 kiaccoB, 00001IeHNE 3HaHIfI71/ 1 bubmorexa [IOK
N ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHasi paboTa
96 Hrorosast koHTpoOJIbHAs paboTa / 1 bubnunoreka HOK
Bcepoccuiickas mpoBepodHas pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
KypcoB 7 u 8 KjlaccoB, 00001IeHIe 3HAHUI
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB 1 bubnnorexa [HOK
KypcoB 7 u 8 Ki1accoB, 000011eHe 3HAaHU] https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 000011eHe 3HAaHU] https://m.edsoo.ru/7f437510
100 [ToBTOpEHME OCHOBHBIX MMOHATUA U METOOB 1 bubnuorexa [JOK
KypcoB 7 H 8 KjlacCoB, 00001IeHIe 3HAHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX IIOHATHH U METOZ0B 1 bubnnoreka [JOK
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Kourpoubnbie IIpakTHyeckue
padoThI padoThI

JlaTa
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

PanponaieHbIe Yncia, HppaluoHaIbHbIC
YHClla, KOHCUYHBIC U OECKOHEUHBIC ICCATUYHBIC
Ipodu

MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
JIEHCTBUTEIILHBIE YHCIIa KaK OECKOHEUHBIE
JECATUYHBIC IpoOH

Bzaumnuo OIHO3HAYHOC COOTBCTCTBUEC MCIKIY
MHOXCECTBOM Ilef/'ICTBI/ITeHI)HI)IX YHUCCII U
MHOXCCTBOM TOYCK KOOp,Z[I/IHaTHOfI HpHMOﬁ

CpaBHEHHE NEUCTBUTENBHBIX YHCEIL,
apudMeTHIECKHe IEUCTBHUS C
JIEMCTBUTENIbHBIMU YU CIIAMHU

HpI/I6J'II/I)KéHHOG 3HA4YCHUC BCIINYNHBI,
TOYHOCTbH HpI/I6J'II/I)K€HI/I$I

OxpyrieHnue yncen

Oxpyrienue yncen

HpI/IKI/II[Ka 1 OLICHKA pE3yJIbTaTOB BBIYHCICHUI

O 003 O W

HpI/IKI/II[Ka 1 OLICHKA pE3yJIbTaTOB BBIYHCICHUI

[ S [ S (ru—

11

12

JIunelinoe ypaBHeHue. Pelienne ypaBHeHUN,
CBOJSIIMXCS K JIMHEUHBIM

JIunelinoe ypaBHeHue. Pelienue ypaBHeHUN,
CBOJSIIMXCS K JIMHEUHBIM

KBanpaTHoe ypaBHeHue. Penenne ypaBHeHUH,
CBOJSIIMXCS K KBaJAPAaTHBIM

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

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

13

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHM,
CBOJISIIUXCS K KBaJJPaTHBIM

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c542




bubmuoreka [JOK

14 buksanpatibie ypasHenus https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHS Eubmorexa IIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perienrst ypaBHEHUNM TPEThel U
16 4eTBEPTOU CTEIICHEW pa3JIOKEHUEM Ha
MHOHUTENIH
[Ipumepsl perienrst ypaBHEHUN TPEThEl 1
17 4eTBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha
MHOXHUTENIH
18 Pemenue npo6GHO-paliMOHANIbHBIX YPaBHEHUH bubmmorexa [IOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paniMOHAIBHBIX YPaBHEHUH bubnmorexa LOK
https://m.edsoo.ru/7f43c9b6
20 Pemienue TeKCTOBBIX 3a/1a4 anredpanyecKum
METOJIOM
71 Pemienne TeKCTOBBIX 3a/1a4 aNreOpanyecKum
METOJIOM
2 Pemienne TeKCTOBBIX 3a/1a4 anredpanyecKum
METOJIOM
23 KonrtponbHas pabota no reme "YpaBHeHUs ¢
OJTHOM TIepeMeHHO"
24 YpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 bubnnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHEHUE C 1ByMS IEPEMEHHBIMU U €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx HI/IH"eI‘/'IHLIx YpaBHEHUH C ABYMsI
MEPEMEHHBIMU U €€ pelIeHue
7 Cucrema 1Byx J'II/IHHCI‘/'IHBIX YpaBHEHUH C ABYMsI
MePEMEHHBIMH U €€ pelieHne
78 Cucrema IByX JIMTHEMHBIX YPaBHEHHI C IByMs

IIEPEMEHHBIMU U €€ peLICHUE




Cucrema ByX JUHEHHBIX YPAaBHEHUM C IBYMsI

29 MEPEMEHHBIMH U €€ peleHue
Penrtenue cucreM a8 aBHEHUH, OJHO U3
30 KOTOPBIX HHHeﬁHOG,};XII}FI)I;/TOG — B’T0p0171 bubmorexa LIOK
CTeIeHI https://m.edsoo.ru/7f43d23a
Penrenue cucrem a8 aBHEHUH, OHO U3
31 KOTOPBIX HHHGP'IHOG,};XII}F])I;TOG — B,T0p0171 bubmorexa LIOK
CTeIeHI https://m.edsoo.ru/7f43d55a
Pemenue cucrem AByX ypaBHEHH, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETeHH
Pemenue cucrem AByX ypaBHEHH, OHO U3
33 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOI
CTETeHH
34 Fpaqmqeczcaﬂ UHTEPIPETALHS CUCTEMBI
YpaBHEHUH C ABYMs IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKum
crocobom
36 Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKum
crocoooM
37 KOHTpOHBE?ﬂ pabota no Teme "Cucremsl
ypaBHEHUU
38 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmiorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHON IEPEMEHHOU bubnmoreka [JOK
U UX pEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN bubnuorexa [JOK
U UX pelLIeHne https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPABEHCTBA C OJTHON TIEPEMEHHOM bubnmnoreka [JOK
U UX PEIICHHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU




IIEPEMEHHOM U UX PEILICHUE
CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN

44 NIEPEMEHHOM U UX PEIICHHE
45 Cucremsl J'II:IHCI‘/'IHBIX HEPaBEHCTB C OJHOU
IIEPEMEHHO U X pelIeHne
46 KBagparHblie HEpaBEHCTBA U UX PEILLICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHslie HEpaBEHCTBA U UX PEILICHUE bubmiorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE bubnmorexa LOK
https://m.edsoo.ru/7f43b5Sa2
49 KBagpaTHble HEPABEHCTBA U UX PELIEHUE
50 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE
['padmyeckas uHTEpIpETALIUS HEPABEHCTB U bubnuorexa [JOK
> CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'paduueckas uHTEpIIpETaLINS HEPABEHCTB U
CHUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KonrtponbHas padora no reme "HepaBeHncTna"
54 KBanpatnunas QyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOICTBA https://m.edso0o.ru/7f4396¢6
55 KBaE[paTI/ILIHa}I ¢byHK1usA, €€ rpaguK U bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KoOpIMHATHI BEPIIUHBI TApaOOIIbI, bubnnorexka [JOK
OCh CUMMETPHUH TTapadoITbl https://m.edsoo.ru/7f439eb4
53 [Tapabomna, KoOpAUHATHI BEPIIUHBI TapaOOIIbI, bubnmoreka [JOK
0Chb CUMMETpPHUHU TTapaboJIb https://m.edsoo.ru/7f43a03a
59 [Tapabona, KoOpIMHATHI BEPIINHBI TApaOOIIbI, bubmuoreka [IOK
OCh CUMMETPHUH TTapadoITbl https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIMHBI TapaboIIbI, bub6nuoreka [IOK




0Chb CUMMETpPUHU TTapaboJIb
[Tapabona, KOOpIUHATHI BEPIIMHBI TApaOOIIbI,

https://m.edsoo.ru/7f43a3le
bu6mmoreka [IOK

61 OCh CUMMETPHH TapabdoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabosna, KoOpaAMHATHI BEPILINHBI TApaOOIIbI,
0Chb CUMMETpPHUHU TTapaboJIbI
63 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=xX°, y=vX, y=[X|
64 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=x°, y=VX, y=IX|
65 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=X, y=VX, y=[x|
66 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=x°, y=VX, y=Ix|
67 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=x°, y=VX, y=[X|
63 I'paduku Gynkumit: y = kx, y =kx + b, y=k/x,
y=x°, y=VX, y=[x|
69 KonrtponsHas padora no teme "®@ynkuun" ngﬁ;ﬁ:ﬁgﬁ% £43ab84
70 ITonsTHE YKUCIIOBOM ITOCIIEA0BATEIbHOCTHU Bubmiorexa ITOK
https://m.edsoo.ru/7f43e6c6
7 3ajaHue NocaeA0BaTeIbHOCTH PEKYPPEHTHOM bubnuotexa [JOK
dbopmyroit u popmyIoit n-ro uaeHa https://m.edsoo.ru/7f43ebda
79 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnuoreka [IOK
[IPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTpuiecKas bubnnoreka [JOK
[pOorpeccuu https://m.edsoo.ru/7f43f3b4
74 reamerpmacexolt porpecent, s nepix Butmiotexa LIOK
1 WICHOB ’ https://m.edsoo.ru/7f43f58a
75 @DopMyIibl N-ro yieHa apupMeTHIecKoi u bubnnorexka [JOK

F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX

https://m.edsoo.ru/7f43ef2c




N 4ICHOB
@opMyIibl N-To WieHa apu(pMeTHIECKON 1

76 F€OMETPUUYECKON TPOrpeCcCrii, CyMMBI MEPBBIX Eubmorexa IIOK
’ https://m.edsoo.ru/7f43t0c6
N 4ICHOB
@opmyJibl N-TO WieHa apuPMETUYECKON U
77 reoiezpnqecmﬁ nporplécgl)/lﬁ CYMMBI ITEPBBIX Eubmorexa IIOK
’ https://m.edsoo.ru/7f43£72¢
N 4ICHOB
DopmyJibl N-TO WieHa apu(PMETUYECKON U
78 reoiezpnqecmﬁ nporpI::cc(:iI)/Iﬁ CYMMBI IIEPBBIX bubmmorexa [JOK
’ https://m.edsoo.ru/7f43t8a0
N 4JICHOB
N3o6pakenne 4ieHOB apu(pMEeTHIECKON 1
79 F€OMETPUUYECKON MTPOTrpeCCUil TOUKaMH Ha
KOOPAWHATHOW INIOCKOCTH
H300paxeHne wieHOB apupMeTUIeCcKoil u
80 r€OMETPUUECKOI MPOrpeccuii TouKkaMu Ha
KOOPJMHATHOM MIIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHIMAJIbHBIA POCT
bu6mmoreka [JOK
82 CroxHbI€ TIPOIICHTHI
pon https://m.edsoo.ru/7f43fe0e
83 CrokHBIE IPOLIEHTHI bubmorexa [JOK
https://m.edsoo.ru/7f4401a6
KonrtponsHas padora no reme "Hucnossie bubnnoreka [JOK
84 "
[MOCJIEI0BATEIbLHOCTH https://m.edsoo.ru/7f4404£8
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
85 3HaHUU. 3anuch, CpPaBHEHUE, JEHUCTBUS C
JEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI TIPSIMast
36 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH
3HaHuM. [IpoLIeHTHI, OTHOIIEHUS, TPOMOPIIMU
37 [ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHuil. OKpyrieHue, MpUuoIMKeHHE, OIEHKa
33 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aus bubnuoreka [IOK

3HaHU#. PellleHne TeKCTOBBIX 3adau

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




apu(METHIECKUM CIIOCOO0OM
[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUs

89 3HaHUH. Pellrenne TeKCTOBBIX 3aa4 Bubmuorexa LIOK
) https://m.edsoo.ru/7f443cd4
apru(METHIECKUM CIIOCOOOM
IToBTOpEeHune, 0000IIEHNE U CHCTEMATH3ALIHS
b o . bubmmoreka [JOK
90 3HaHUH. PellleHne TeKCTOBBIX 3aa4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOO0M
IToBTOpEeHune, 0000IIEHNE U CHCTEMATH3ALIN
91 3HaHI/II71p IIpeo0 a3(I)HBaHI/Ie ainred aI/I‘IeCKI/II-IX brbmiorexa [IOK
) 1?, p P https://m.edsoo.ru/7f4441ca
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpeHune, 0000IIEHNE U CHCTEMATH3ALIN
92 3HaHI/II71p IIpeo0 a3(I)IliaHHe ainred aI/I‘IeCKI/IIIX brbmiorexa [IOK
) 1?, p P https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3ALINS
93 3HaHI/H713 IIpeo0 a3(1)11;aHI/Ie anre0 anqecmfx brbmiorexa [IOK
) P, P p https://m.edsoo.ru/7f444612
BBIPQXECHH, TOMYCTHUMbIE 3HAUECHUS
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIINS
94 3HaHI/H713 IIpeoO a3(1)1113aHI/Ie anreod anqecmfx bubmuorexa LIOK
) P, P p https://m.edsoo.ru/7f444a94
BBIPAXEHHH, TOMYCTUMbIE 3HAUCHUS
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIINS
95 3HaHI/H713 D KIII/II/I'HI_'IIOC oeHue CBOfICTB;I bubmuorexa LIOK
ey T P ’ https://m.edsoo.ru/7f444c56
M3YYEHHBIX QYHKIUI
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIINAS
96 3HaHI/H713 D KIII/II/I'HI_'IIOC oeHue CBOP'ICTB;I bubmuorexa LIOK
ey T P ’ https://m.edsoo.ru/7f444f44
M3YYEHHBIX QYHKIUI
IToBTOpEeHnE, 000OIIEHNE U CHCTEMATH3AIIN
97 3HaHH1711) D KIII/II/I’HI-'IIOC O€HUE CBOP'ICTBIE-II bubmuorexa LIOK
- “OYHKLIH. TIOCTP ’ https://m.edsoo.ru/7f44516a
W3YYEHHBIX QYHKITUT
[ToBTOpenue, 0000IIEHNE U CHCTEMATH3ALIHS
98 3HaHI/II‘/’Ip DyHKIIMH: TOCTPOCHUE CBOIZCTB: bubmuorexa LIOK
YR e P ’ https://m.edsoo.ru/7f4452e6
M3YYEHHBIX QYyHKIUN
99 [ToBTOpEeHHE, 0000IIEHNE M CUCTEMAaTH3AIIH bubnuorexka [JOK




3Hanuil. [ paduaeckoe pemienne ypaBHEeHUH U
UX CUCTEM

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

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3 AL

100 3Hanuil. ['paduueckoe pemeHne ypaBHEHUH U 1
UX CUCTEM
101 Hrorosast koHTpOIbHAs paboTa 1
102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Koxn .
R —— IIpoBepsiembie Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucina v BBIYUCIICHUS
11 BemonusaTe,  coderas  yCTHbIE W MHCbMEHHbIE  NPUEMBL,
' apumeTnyecKre AeUCTBUS C pallMOHAIbHBIMU YHUCIAMU
Haxoauts 3HAUEHUS  YHCIOBBIX BBbIpaXEHU, IIPUMEHSITh
1.2 pa3HooOpa3Hble COCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUH JAPOOHBIX
BBIPKEHUH, COZIepKAUX OOBIKHOBEHHBIE U IECITUYHBIE TPpOOH
[lepexoguts oOT omHOM  (opMbl 3amucu 4YWcen K  APYrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATHYHYIO IpO0Bb)
1.4 CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyTATh yncia
BbINONHATE NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAYEHUH YMCIIOBBIX BBIPAKEHUI. BBINOIHATE IEHCTBUSA CO CTENEHAMU
C HaTypaJIbHBIMH [TOKa3aTeIsIMU
1.7 [IpuMeHsITh TpU3HAKK JIEIMMOCTH, pAa3jIOKEHHE Ha MHOXHUTEIN
HaTypaJIbHBIX YUCEIl
Pemare  NpakTUKO-OpMEHTHPOBAaHHBIE  3aJauyM,  CBA3aHHBIE C
1.8 OTHOLICHHEM BEJHHH, POTOPUMOHANLHOCTEIO BEMHIHH, MPOLEHTAMI,
UHTEPIIPETUPOBATh ~ PE3YJbTaThl  PEIIEHUs 334ad C  y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEeMbIX OOBEKTOB
2 AnrebpanuecKue BbIPAXKEHUS
71 Hcnonb3oBaTe  anreOpanyeckyto TEPMHHOJOTHIO M CHMBOJHKY,
) MPUMEHSITH €€ B IPOLIeCCe OCBOCHUSI yueOHOr0o MaTepHrala
29 HaxoauTs 3HaueHHs OyKBEHHBIX BbIPAXXEHHUH MPHU 3aJaHHBIX 3HAUCHUAX
MIEPEMEHHBIX
23 BeimonHATe npeoOpa3zoBaHMs I1IEJIOTO  BBIPAKEHHS B MHOTOWIEH
’ MIPUBEICHUEM TTOJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
BbIONMHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOYJIEHAa Ha
24 MHOTOWJIEH, MPUMEHATh (OpMynbsl KBagpaTta CyMMBI M KBaJpara
pa3HOCTH
OcymecTBISATh Pa3ioKEHUE MHOTOWIEHOB HA MHOXKUTEIH C TOMOIIbIO
2.5 BBIHECEHHUS 32 CKOOKH OOILEro MHOXHTENS, IPYHNIUPOBKU CIIaraeMbIX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
26 [TpuMeHsTH MpeoOpa3oBaHUs MHOTOUIEHOB IS PeIICHHS pasIHHBIX
3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
2.7 Hcnonb30BaTh CBOKCTBA CTENEHEN C HATYPAJIbHBIMH MTOKA3aTESIMU JJIS




npeoOpa30BaHMsI BRIPAKEHUN

3 VYpaBHEHUs U HEPABEHCTBA
Pemiate nuHelHBIE ypaBHEHUS C OJHON MEPEMEHHOH, MPUMEHSA
3.1 [IpaBWia NEPEXo/ia OT UCXOAHOIO YPaBHEHHUS K PAaBHOCUIBHOMY €MY.
ITpoBepsTS, SIBJISETCS JIM YUCIO KOPHEM YPAaBHEHUS
39 [TpumensTh rpaduyeckre METOAbI IPU PELICHNUH JIMHEHHBIX ypaBHEHUN
U UX CUCTEM
33 [TonGupath mpuUMepsl Map YUCEN, SBISIONIUXCS PELHICHUEM JHHEHHOTO
YPaBHEHMsI C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHON MJIOCKOCTU TpaUK JIMHEHHOTO YpaBHEHHS C
3.4 JIBYMsl II€PEMEHHBIMH; NOJb3yACh I'paUKOM, NPUBOJIUTH MPUMEPHI
pelleHusl ypaBHEHUs
35 Pemate cucreMsl IByX JIMHEMHBIX YPAaBHEHHUU C IBYMS IIE€PEMEHHBIMU,
) B TOM 4HCJIe TpapUUecKu
CocTaBnsaTh U pemaTh JIMHEHHOE YpaBHEHUE WIIM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIIOBUIO 3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a]1aui IOJIy4YE€HHBIH pe3ysbTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4d, OTPE3KHU, HHTEPBAJIbl, 3alHCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
49 Ormedarh B KOOPJAMHATHOM IUIOCKOCTM TOYKHM IO 33JaHHBIM
KOOpJAMHAaTaM
43 Crpouts rpaduxu muHerHbIX GyHKIuHA. CTpouTh rpaduk GyHKINH y =
' x|
OnuceiBaTh ¢ MOMOIIbIO (DYHKIUH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpeMsi, 00BEM padbOThI
4.5 HaxoauTh 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumarps rpaduueckuil  cnoco® TMpeAcTaBICHUS M aHalIu3a
4.6 uHpOpMallMY, U3BJIEKaThb W MHTEPIPETUPOBaTh WHGPOpPMALUIO U3

rpauKOB peaTbHBIX MPOILIECCOB U 3aBUCUMOCTEMN




8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

Yucaa v BEIUMCIICHUS

1.1

1.2

Hcnonp30BaTh  HayalbHbIE  TNPEACTABIECHUS O  MHOMKECTBE
JNEHCTBUTEIIBHBIX YUCEI I CPABHEHUs, OKPYIJVICHUS U BBIYHUCIICHUN,
n300paxaTh JEHCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
IpsIMOM

[IpumeHsTh MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXO/JWUTh KBAJpaTHbIE KOPHHU, MCIOJB3Ysl IpPH HEO0OXOAUMOCTU
KaJIbKYJISITOP, BBIIOJHATH NpeoOpa3oBaHUsl BBIPAXKEHUH, COJEPIKAILNX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonp3oBare 3amucu  OOJBIIMX M MAUIBIX YHCEI C IIOMOIIBIO
JNECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaKCHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM I10Ka3aTeIeM, BBINOJHATh
MpeoOpa3oBaHUs BBIPAKEHUH, COJCPKAINIUX CTEICHH C  IICJIBIM
I10Ka3aTeyieM

22

BbINONHATE  TOXKIECTBEHHbIE  MPEeoOpa3oBaHUsA  PALMOHAIBHBIX
BBIDA)KCHUII HAa OCHOBE IIpaBWJI JEWCTBUI HaJ MHOIOWIEHAMH U
anreOpandecKuMHU ApoOsMHU

2.3

PacknanniBaTh KBa,I[paTHHﬁ TpéX‘lJ’IeH Ha MHOHTCIIN

24

[IpumeHnsaTh MpeoOpa3oBaHUsl BBIPAKEHUH AJIS pPEIICHHs Pa3IMnYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NTPEIMETOB, U3 pealbHON MPAKTUKU

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemarn J'IHHCfIHBIC, KBaJApAaTHBIC YpaBHCHUA U PALUOHAJIBHBIC
YpaBHCHUA, CBOAAIINECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C IABYMA
NIEPpECMCHHBIMU

32

33

[IpoBoauTh mpoCTEHIIME MCCIEIOBAaHUA YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TrpapuUecKux
NpeacTaBIeHUN (yCTaHAaBIUBaTh, UMEET JHM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH pellieHus], €ClIU UMEET, TO CKOJIBbKO, U IIpoyee)

[lepexomute OT cnoBecHOM  (HOPMYTUPOBKHM  3amadyd K €€
anreOpanveckoii MOJIENH C TMOMOIINBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI yYp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4y MOJYyYECHHBIN pe3yJbTaT

34

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLEHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

IlonuMmare ¥ HCOOJNB30BaTh (bYHKL[I/IOHaJIBHBIC IIOHATUA U A3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAUYEHUS), ONPEICTIATh 3HAYCHHUE
(GYHKIMK 1O 3HAYCHMIO apTyMEHTA, OMpPEIeIsTh CBOWCTBA (PYHKLIUHU




1o e€ rpaduKy

4.2

Ctpouts rpaduku 371eMeHTapHbIX PYHKINNA BUIA:

y =k/x,y=x?y =Xy = [X|, ONUCBIBATh CBOMCTBA YHCIOBOI (PYHKIIH
o e€ rpaduky

9 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1
1.1

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

Yucna u BEIYUCICHUS

CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIbHBIE U HPPALMOHAIIbHBIE
qucia

BeImonHATE apuMeTHIeCKHe ESHCTBUS C PAIllMOHATHHBIMUA YUCIIAMU,
couerass YCTHbIE U NUCBMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HPPALUOHATIBHBIMU YHCIIAMHU

Haxonute 3HaueHusi creneHeld ¢ UENbIMU ITOKA3aTeIMU M KOPHEW,
BBIUMCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUN

1.4

2.1

22

2.3

2.4

OKpyrJsTh NE€HCTBUTENBHBIE YHCIIA, BBIIOIHITh IPUKUIKY PE3yJIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHHUsI 1 HEpAaBEHCTBA

Pemare  aMHENMHBIE W KBaApAaTHBIE YpPaBHEHMs, YpaBHEHUSA,
CBOJIAIIUECS K HUM, IPOCTENIIINE TPOOHO-pAllMOHANIbHBIE YPAaBHEHHUSI

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMHU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SABIIACTCS
JINHEWHBIM

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIocoOOM C MOMOIIBIO
COCTaBJICHHUSI YpaBHEHHS WM CHCTEMBI JBYX YpaBHEHHH C ABYMS
NEPEMECHHBIMU

[IpoBomuTh mpocCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUN U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpauyecKux
Mpe/iCTaBIeHUH (HarpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHHUE UITU
CHUCTEMA YPAaBHEHUH PELIEHUS], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh
pELIEHKE C MOMOILBIO CUMBOJIOB

2.6

Perrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPAaBCHCTB Ha YUCJIOBOH pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C
MTOMOIIIBI0 CUMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA IPpH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3nasathb byHKIIUN M3yYEHHBIX BUJIOB. IToxa3eiBaTh
CXEMaTHUYECKH PaCIoIOKEHUE Ha KOOPJMHATHOM TIIOCKOCTH rpaduKoB
¢dbyakmit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT




3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA (hYHKIIHIA

Iloka3eiBaTh CXEMaTHYECKH paciioJIo’K€HHUE Ha KOOpHHHaTHOﬁ

32 IUIOCKOCTU TpaduKoB GyHKUUH Buaa y = VX, y = [X| U OmuChIBaTh
cBoicTBa (DYHKITUI
Ctpouts M wH300paXkaTh CXEMAaTUYECKH TpaduKu KBAJAPATUYHBIX
33 (GyHKIMH, ONUCHIBATH CBOWCTBA KBAJApPAaTHUHBIX (QYHKIUHA MO HX
rpadukam
PacrioznaBate KBazpaTnuHylo (YHKIHIO 10 (GOpMyJe, MPHBOAUTH
3.4 OpUMEphl KBaJApaTHUHBIX (DYHKIUH W3 peasbHOW XU3HH, (PU3MKH,
reoMeTpuH
4 Apudmerndeckasi 1 reOMETpHYECKasi IPOTPECCUU
41 Pacnio3naBath apupMeTHYECKYI0 U T€OMETPHUECKYIO MTPOTPECCHH TIPU
' pa3HbIX crioco0ax 3 aHus
BBIMONTHATE BBIYHCICHUS C HMCHOJB30BaHHEM (GOPMYJT 7-TO UiIeHa
4.2 apu(METHUECKOW M T€OMETPUYECKON MPOrPEecCHid, CYMMBI TMEPBBIX N
YJICHOB
43 N300pakaTh 4ICHBI MMOCIEOBATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM
TUIOCKOCTH
Pemate 3amaun, cBsA3aHHBIC C YMCIOBBIMH IOCIIEIOBATEIBHOCTSAMH, B
4.4 TOM 4YHCJIE 33Ja4d U3 PEATbHOW KM3HM (C HCIOJIB30BaHUEM

KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
1 Yucia v BBIYUCICHUS
Jpobu OOBIKHOBEHHbBIE W JECATHYHBIC, MEPEeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YIOPSAI0YMBAHUE PALIMOHAIBHBIX YHCEI
12 ApudmeTnueckue AeWCTBUS C pallOHAILHBIMU UnciIaMu. Perienue 3a1ay u3
' peabHOM MPAKTHKH HA YaCTH, Ha 1poou
13 CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpazoBaHUE
BBIPQXCHHI Ha OCHOBE OINpeeNIeHus, 3aIUCh OOJIBIITNX YHCEel
14 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOLEHTOB.
Tpu OCHOBHBIE 3314l HA MPOLEHTHI, pEHICHUE 33]]a4 U3 PEAIbHON MPAKTUKHU
15 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PpAa3JIOKEHUE HA  MHOXHUTEIU
HATypaJbHBIX YHCET
16 PeanbHple  3aBUcMMOCTM, B TOM  4YHcle MpsMas U oOparHas
MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXKeHUs
71 [lepemeHHbIE, UUCTIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOU. JlonmycTumsie
3HAYCHHS TIEPEMEHHBIX
29 [IpencraBineHre 3aBUCHMOCTH MEXJ1y BEIMYMHAMU B BUIe (HOPMYIIbL.
Boruncnenus o hpopmynam
23 [IpeobpazoBanre  OYKBEHHBIX  BBIPOKEHUU, TOXKICCTBEHHO  pPaBHBIC
BBIPKEHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM
75 OnHounenbl 1 MHOrousieHbl. CreneHb MHOTOwIeHa. Clo)XKeHue, BBIYUTAHKE,
YMHOXEHHE MHOTOYJIEHOB
26 DopMysbl COKPAIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YPABHEHNs, NpaBuIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUMN
39 JIuneliHoe ypaBHEHUE C 9I[HOI71 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
ypaBHEHUS, PEIICHNUE JTNHEHHBIX YpaBHEHUN
33 CocraBnenue ypaBHevHI/Iﬁ [0 YCJIOBUIO 33/1auH. PelieHne TEeKCTOBBIX 33/ay C
MOMOIIIbIO YPABHEHUI
34 JluHeitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEWHBIX YpPaBHEHUW C JABYMs NEpEeMEHHbIMU. PereHue
3.5 CUCTEM YpaBHEHHH criocoOOM MOJACTaHOBKH. [IpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPABHEHHM
4 Koopaunats! u rpaduku. OyHKIIMHA
4.1 Koopaunara Touku Ha mpsiMoi
49 UucnoBbie NpOMEXYyTKU. PaccTosiHre Mexay ABYMs TOYKaMU KOOPAWHATHOM

IPsIMO




[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U OpaAUHATA

4.3 TOYKHU Ha KOOPAMHATHOM IJIOCKOCTH
44 [Ipumepsnt I‘pil(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB peanrbHBIX
3aBHCUMOCTEM
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKIUN
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINN y = [X|
47 Fpa(bnqecE(oe pellleHHEe JIMHEHHBIX YpPaBHEHUM M CHUCTEM JIMHEWHBIX
ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Uucna 1 BBIYUCIICHUS
L1 KBampatusiii kopenb u3 uyucna. [lonsrue 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKCHHUN U BBHIYHUCICHUSIM. J[eHCTBUTEIbHbBIE
qucia
1.3 Crenens C 11eJIbIM TIOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnreOpandyecKkue BhIpaKCHUS
2.1 KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUWIEHA HA MHOKHUTENN
22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanyeckon Apoou
2.3 CrnoxeHue, BBlUMTaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux Ipoodei
24 ParoHanbHble BEIpaXXEHUS M UX TpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera
3.2 Pemienue ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHI C ABYyMs NEepeMeHHbIMU. [IpuMepsl pemenus cucteM
HEJTMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJau aJire0pandeckuM crocoOoM
3.6 UucnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInneliHbIe HEpAaBEHCTBA C OJJHON NEPEMEHHON
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHON
4 OyHKUIUU
41 Ilonatue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHH
) ¢dbyakuun. CriocoObl 3amanus QyHKITHI
4.2 I'paduk Gyakmuu. Urenue cBoicTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITUH, OTpAXKAIOMIUX peaTbHBIE TPOIECChI




OyHKIMM, OINUCHIBAIOIIME TPAMYI0O M OOpaTHyl0 MpPOHNOPIUOHATILHBIE

4.4
3aBHCUMOCTH, UX IpauKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oynkiun y = [x, y = |x|
4.7 ['paduueckoe peltieHne ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYMCIECHUS
1.1 PanyonanbHble uMca, MppalMOHAbHBIE YMCIA, KOHEYHblE U OECKOHEUHbIE
JECATHUYHbIE JPOOH
MHOXeCTBO JICHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEYHBIE
12 JecaTU4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKCEN U KOOPAMHATHOMN npsMoil. CpaBHEHHE J1EHCTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubImKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm mupe. [TpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OkpyrieHue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIECHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHON IIEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Perenue ypaBHEHUH, CBOSAIINUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 BI/IKB:dL[anTHoe YPaBHEHHUE. IIpuMepsl pelieHuss ypaBHEHUN TpeTbeHd U
4yeTBEPTOM cTeneHel pa3okeHueM Ha MHOXKHUTEIN
2.5 Pemienue 1po6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU
29 PemeHvI/Ie CUCTEM [JBYX YpaBHEHHMH, OJJTHO U3 KOTOPBIX JIMHEHHOE, a Pyroe —
BTOPOI1 cTeNeHn
2.10 ['padmyeckas MHTEpIpeTaLlMsl CUCTEMbl YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/1au allre0pandeckuM CrocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Peienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
)16 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
3 DOyHKIHUH
31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI

BEPIITUHBI MapadoJIbl, OCb CHMMETPHH MapadOJIbI




3.2 I'padpuku byakumii y=kx, y=kx+b 1 ux CBOMcCTBa
3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa
34 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIE0BATENBHOCTH
41 Omnpenenenue U crocoObl 3aJaHUsl YUCIIOBBIX MOCJeI0BaTeIbHOCTEH. 3a1anue
' MOCIIEI0OBATEIBHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioii n-ro djaeHa
49 Apudmernueckass mporpeccus. Dopmynbl n-ro  uieHa apupMeTHUECKON
MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB
43 I'eomerpuueckass mnporpeccus. DopMysnbl 7n-ro  4ieHa TIE€OMETPUYECKON
IIPOrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB
44 N3o0pakeHre 4WiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIN POCT
4.5 Crno’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOT'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AEpeBO, MUK, MPUMEHITh UX MPH PELIICHUU
3aJa4; YMEHHUE UCIIOIb30BaTh IpapuuecKoe MpeCTaBIeHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4
U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPbI W KOHTPIPUMEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIEJI0€ YHCJIO, MOAYJIb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
HppalMOHATIBHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBUS C  YUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCA, TMPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JelaThb NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHHe onepupoBaTh MOHATHUAMM: CTENEHb C LEIbIM I0KAa3aTeseM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTEMEeHU
0oJbIlle €AMHUIBI; YMEHHE BBINOJHATH pacdy€rbl Mo Qopmyiam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPQXXEHUI C KOPHSAMM, Pa3j0OKEHHE MHOIOUYIEHAa Ha MHOXKUTEIH, B
TOM YHCIIE€ C MCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJApPaToB U
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpAaBHEHUS,
IpoOHO-pallMOHATILHBIE YPAaBHEHUS C OJHOM INEepeMEeHHOU, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble U JIPOOHO-pallMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJE NPU PEIIECHNHN 33]1a4 U3 JIPYruX MPeaMeETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIOJIb30BaTh KOOPAUHATHYIO
IpSIMYyI0 UM KOOPAMHATHYIO IUIOCKOCTh Ul M300pakK€HUs peLIeHUi
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduK GYHKIMU, HYIN
byHKIIH, MIPOMEXYTKH 3HAKOIOCTOSHCTBA, MIPOMEXYTKH
BO3pacTaHMsi, yObIBaHUS, HauWOOJbIIEE M HAUMEHbIIEe 3HAYCHHUS




byHKIHIH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHATIBHOCTD, JHHEHHas (PYHKIUS, KBaJpaTuyHas ()yHKIIHS,
oOpaTHasi NPOMOPIHMOHATBHOCTh, Mapabosia, rumnepOoia; yMeHHe
CTpOUTH TpapuKu PYHKIUH, UCIIOTB30BATh IPaUKHU AJIS ONIPEICIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHS 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMH 3aBUCUMOCTH MEKAY BETHYHMHAMHU

Ymenue OIepupOBaThH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYECKas  IPOTPEeCcCCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jieHa MpH pemIeHUH 3a/a4y, B TOM YHCJe 3a/a4 U3 JPYrux
y4eOHBIX MPEIMETOB U peaTbHON KUIHU

YMeHue peliaTh 3a/laud pa3HbIX TUIOB (B TOM YMCJ€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMEHHBIMH  (MHAHCAMM); YMEHHE COCTABIATH  BBIPAKCHHS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/Jayu,
UCCIIEIOBaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PAaBHOCTOPOHHHMH TPEYrOJILHUKH, IPSMOYTOJBHBIA TpPEYroJbHUK,
MeinaHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajiesorpaMM, pomMO, TNpSMOYTOJbHUK, KBaJpaT, Tpameuus;
OKpY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarh 3aJlaud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KHU3HU, Ha HAXOXKIACHHUE T'C€OMETPHUYECKUX BEIWYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GUryp 1 pakToB

10

11

12

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapaluIeIbHOCTh U IEPHEHAUKYIIPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAp, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO M
nojxobue ¢uryp, napauienbHOCTh M NEPHEHIUKYISAPHOCTD MPSMBIX B
OKPY’KaroIlleM MHUpe

YMeHune omnepupoBaTh TOHATHSMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmnuMHa yria, CHHYC U KOCHUHYC yIJia TPEYroJbHHUKA), IIOMIA/Ib;
yYMEHHUE OIEHHWBATh Pa3MEphl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TMPUMEHATh (OPMYIBI TMEpUMETpa U  IUIOIMIATU
MHOTOYTOJIBHUKOB, JIJIMHBI OKPY>KHOCTH M TUIONIAAW Kpyra, oOobema
MPSIMOYTOJIBHOTO MapajuIesieNuNela; YMEHUE MPUMEHSITh HPU3HAKU
pPaBEHCTBa TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSTHUAM, TUIOIAAEH

YMmenue wuzo0paxarh IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH IIOHATUAMMU: IpsAMOYTOJIbHaA CHUCTEMaA




KOOpJIUHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEIECHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE POU3BEICHUE BEKTOPOB;
YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU

14

15

16

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYEHHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPeoOpPa3OBBIBATH
uHpOpMalMIO, MPEJICTABICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B
OKpY’KaIoIlleM MUpe

YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHBIA ONBIT (CIIy4aiHbII
IKCIICPUMEHT), JJEMEHTAapHOE COOBITHE (JIEMEHTApHBIH HCXOJ)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIY4YalHBIX COOBITUNA B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU COOBITHSIMH; YMEHHE pEellaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOJIb30BAHUEM
IpaBWJla YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHPE U B KHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BbIOMpaTh NOIXOISAIMIMKA M3YYEHHBIM METON AJIs pPEeLICHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMMPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypasbabie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
10 OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
) HEepUOIMYECKUe IpooH
13 Panuonanenple  yMcna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
YyHClIaMU
1.4 HevictButenpHble uyucia. ApuMeTHYeCKHe ONepaluu ¢ JACHCTBUTEIbHBIMHU
qHCIaMU
15 [Ipubnuxénnnie BBIMMCIICHNA, TPaBWIA OKPYIICHWA, NPUKMIKA H OLCHKA
pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAKEHUS C IEPEMEHHbBIMHU)
29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
' CBolicTBa CTENEHU
2.3 MHorousneHsl
24 Anrebpanueckas ApoOb
25 Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
apu(pMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENIEHH
3 YpaBHEeHUs 1 HEpaBEHCTBA
31 Lenbie H IpoOHO-palMoHaIbHbIe ypaBHEHUs. CHCTEMBI W COBOKYIHOCTH
YPaBHEHHUH
39 Llenpile u npoOHO-panoOHabHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTHU
HEPABEHCTB
33 Pemenne TekcToBbIX 3a/1a4
4 UucnoBsle nOCIe10BaTENbHOCTH
4.1 [TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHHS MTOCIIeI0BATEIbHOCTEN
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
MPOLIEHTOB
5 OYHKIMI
Oynknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  ¢yHkmuu. Obmacts
oTpeNieNIeHusl U MHOXKecTBO 3HaueHuil ¢pynkimu. Hynu ynkmuu. [IpomexyTtku
5.1. 3HAKOIMOCTOSHCTBA. [IpoMeXyTk MOHOTOHHOCTH (YHKIMU. MakcUMyMbl H
MUHUMYMBbl (yHKIMH. Hanbosbiee M HauMeHblllee 3HaueHHEe (YHKIHUM Ha
IPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 KoopaunaThast npsimas
6.2 JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerprueckue GpuUrypsl 1 UX cBOiCTBa




7.2 TpeyroabHuK
7.3 MHOroyrojibHUKH
7.4 OKpY>XKHOCTb U KPYT
7.5 N3MepeHne reoMeTpuueCcKuX BEJIMYNH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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HUHTEPHET

bubmoteka IIOK https://m.edsoo.ru/7f445516
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