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HOACHUTEJBHASA 3AIMUCKA
PabGouass mporpamma mnpegmera «Anrebpa» pa3paboTaHa B COOTBETCTBHUH €O
CJIENYIOLUIMMU OCHOBHBIMH (heiepajbHBIMU HOPMATHBHBIMU U METOAUYECKUMH JOKYMEHTAMU:

- @enepanpHbIM 3akOHOM OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit
Denepanuny;

- @enepanpHBIX TOCYHapPCTBEHHBIX OOpaszoBaTenbHbIX cTaHmaptoB (DPI'OC) ocHOBHOrO
obmero oOpa3oBaHus;

- OcHoBHOI1  00pa3oBaTenbHOIl  MporpaMmbl  OCHOBHOro  ofmero  oOpa3oBaHus,
yrBepskaeHHoi Ipukasom nupexropa IBOY «IIIKOJIA Ne 48 I'.O. JOHELIK» ot 30.08.2023 .
Ne 104 (B penaxuuu ITpukazos ot 19.08.2024 Ne 76, ot 14.08.2025 Ne 74);

- [Ipuka3zom Munucrepcta obpasoBanust u Hayku Jloneuxoit Haponnoit PecryOnmku ot
07 asrycra 2025 roma Ne 608 «O06 opranusauuu oOpa30BaTENIbHON HOEATENBHOCTH B
rocyIapCcTBeHHbIX 00pa3oBaTebHbIX opranm3anmsx Jlonenkoit HapomgHoit PecnyOnuku,
peanu3youMx OCHOBHbIE OOpa3oBaTesibHbIE MPOrpaMMbl HAYaJbHOIO OOLIEr0, OCHOBHOIO
ofero u cpenHero obero odpaszosanus B 2025-2026 yueOHOM roay»;

- IIpukaza I'BOY «IIIKOJIA Ne 48 T'.0. JOHELIK» ot 07.08.2025 Ne 67 «O6
opranuzauuy 00pa3oBarTebHOM AesTenbHOCTH B 2025-2026 yueOHOM roay».

Anrebpa sBJIsIETCS OAHMM M3 OINOPHBIX KYPCOB OCHOBHOTO 0O0IIero oOpa3oBaHHs: OHA
ofecrieunBaeT U3y4eHHe OPYrux AUCLMILIMH, KaK €CTECTBEHHO-HAYYHOT'0, TaK U T'YMaHUTAPHOTO
IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOAOJIKEHHUs] 00pa3oBaHus U B MOBCEIHEBHOM KHU3HH.
PasButue y oOydaromiumxcsi HAay4HBIX TPEICTABICHHN O MPOMUCXOKAEHHH M CYIIHOCTH
anreOpanueckux aOCTpakuui, Crocode OTpaXKeHUs MaTeMaTHYecKO HayKoil sBJICHHH |
IPOLIECCOB B NpPUpOAE H OOLIeCTBE, POJIM MATEMATHYECKOTO MOAEIHPOBAHUSA B HAYYHOM
NO3HAHUM U B NPAKTUKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS] U KadeCTB
MBIIIJICHNs, HEOOXOOUMBIX U aJanTalyi B COBpeMeHHOM Lidposom obmecrse. M3yueHue
anreOpe! oOecriednBaeT pa3BUTHE YMEHUS HaOII0OaTh, CPABHUBATD, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIILIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
OeHCTBHA U BBIBOABL (HOpMyIHpOBaTh yrBep kaeHus. OcBoeHue Kypca anreOpel obecrnedynBaer
Pa3BUTHUE JIOTUYCCKOTrO MBIIIJICHUA O6y"IaI'OH.II/IXC$I: OHHU HUCHOJBb3YHOT ACAYKTUBHBIC U
UHIYKTUBHBIE PacCyKaeHus, o000IeHne 1 KOHKpeTH3auut, aObCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mnpennojaraeT 3HAYUTENBHBI OOBEM CAMOCTOSATENBLHON [ESITEeNbHOCTH
oOydJaromuxcsi, IO3TOMY CaMOCTOSITENBPHOE pelleHHe 3afad  sBJSIeTCS — peaiusalueit
AeATENIbHOCTHOTO MPUHIIMIA O0yYEeHUSI.

B crpyktype mnporpammbl yueOHOTO Kypca «AnreOpa» s OCHOBHOrO 0OLIero
00pa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT COAEpXKAaTeIbHO-METOAWYecKue JuHuM: «Yucna u
BBIUHCIICHUSDY, «ANreOpanyeckue BbIPAKEHUA», «YpaBHEHHs M HEPABEHCTBAY, «DYHKIHNY.
Kaxnast u3 3TuX conmepKaTesbHO-METOANYECKUX JHMHUI Pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET
U3y4eHUs! Kypca, B3aUMOAEICTBYs C IPYTUMU €ro JIMHUAMHU. B xo1e u3ydeHus y4eGHOro Kypca
00y4aroImuMCs MPUXOAUTCS JIOTHYECKH PACCYKAATD, HCIOIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CcBs13u ¢ 3TUM B mporpammy yueOHOTo Kypca « Anredpa» BKIFOUSHBI HEKOTOPbIE OCHOBBI
JIOTUKHY, TIPEACTaBJIEHHBIE BO BCEX OCHOBHBIX pasfesiax MaTeMaTHUYeCKOro oOpa3oBaHMs H
CIIOCOOCTBYIOIINE OBNAACHUIO OOYYArOIIUMUCA OCHOB YHHBEPCAJbHOIO MAaTEMAaTHYeCKOrO
a3bika. ConeprkaTenbHON U CTPYKTYPHOH OCOOEHHOCTBHIO yueOHOro Kypca «Anrebpay sBIsIeTCs
€ro UHTErPUPOBAHHBIN XapaKTep.



Conepxanue juHMu «Umcna M BBIUHUCIEHHS» CIYXKHT OCHOBOH il NaJIbHEHIEro
U3Y4EHUs] MaTeMaTHKH, CIOCOOCTBYET Pa3sBHTHIO Yy OOYYAIOLIMXCS JIOTMYECKOTO MBbILICHHS,
(bOpMHPOBAaHHIO YMEHHUS TMOJB30BATHCA AITOPUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTHIECKUX
HABBIKOB, HEOOXOIMMBIX AJISI TIOBCEJHEBHOW >XU3HH. Pa3BHUTHE MOHATHS O YKCJIEe HA YPOBHE
OCHOBHOIO 00mero o0pa3oBaHus CBSI3aHO C PALMOHAJBHBIMH M MPPALMOHAJIBHBIMH YHCIIAMH,
(dbopMHpOBaHHEM NPEACTABICHUI O JIEHCTBUTEILHOM YHCIIE. 3aBEPUIEHHE OCBOEHHSI YHUCIIOBOM
JINHUHU OTHECEHO K CpelHeMy 001meMy oOpa30oBaHuI0.

Copepxanue JByX anreOpauecKkux JHHUHA — «AsreOpandeckue BBIPAKEHUS» U
«YpaBHEeHMsT W  HepaBeHCTBa»  cmocoOcTByeT  (opMupoBaHui0 y  OOy4aromiuxcs
MaTEMAaTUYECKOTO aImapara, HEOOXOAMMOro Ui peLIeHUs 33a7ad MAaTeMaTHKH, CMEXHBIX
IpPEIMETOB U MPAKTUKO-OPHEHTHUPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHHUsl
y4eOHBIIi ~MaTepuay TIpYNOHPYETCs BOKPYr  PALMOHAJBHBIX  BbIpakeHWid.  AJjreOpa
IEMOHCTPUPYET 3HAYCHUE MATEMATHKH KaK S3bIKAa AJIS1 TIOCTPOEHHS MaTEMATHYECKHX MOJIENE,
OTHCAHUs MPOLECCOB U SIBJICHUH peasbHOro Mupa. B 3amaum oOydenus: anreOpe BXOIST Takke
JajdbHellllee pa3BUTHE AJTOPUTMHYECKOTO MBIIJIEHHs, HEOOXOAMMOro, B YacCTHOCTH, IS
OCBOCHUsI Kypca HH(OPMATUKH, U OBJIAJICHHE HABBIKAMH JEAYKTHBHBIX pPaCCYKICHHIA.
ITpeobpazoBanne CUMBOJIbHBIX (JOPM CIMOCOOCTBYET Pa3sBUTHIO BOOOpPAXKEHHS], CLIOCOOHOCTEN K
MaTeMaTUIeCKOMY TBOPYECTBY.

ConepxaHue  (QyHKIMOHANBHO-rpadMUECKON JIMHUM  HALEJNEHO Ha  MOJy4YeHue
o0y4aroImuMucs 3HaHui O QYHKIMIX KaK BaKHEHINEH MaTeMaTHYeCKOM MOAEIH IJIsi ONMCAHUS
U HUCCIEeNOBaHHs Pa3HOOOPA3HBIX IMPOLIECCOB U SIBIEHHI B npupoje U obuiectBe. HM3yueHue
Marepuana CIocoOCTByeT pPasBHTHUIO Yy OOYYalOIMXCA YMEHHUS HCIOJIb30BAaTh pPa3fiMyuHbIe
BBIPA3UTETIbHBIE CPENCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHUPOBAHUE IPEICTABICHUI O POJIH MATEMATHKH B PA3BUTUM LIUBHIM3AL[MH
U KYJIBTYPBIL.

Ha usydenue yuebGHOro Kypca «Anrebpa» orBomurcs: B 9 kiacce — 102 vaca (3 4yaca B
HENIEITI0).



COAEP>XXAHWVE OBYYEHWNA
9 K/TACC

Uucna v Bbl4YUCIEHNSA

PauoHa/IbHble YMCna, MPPaLMOHasbHbIE YMC/A, KOHEYHble U BECKOHEYHble LeCATUYHbIe
Apobu. MHOXeCTBO [AeNCTBUTENbHBIX 4unCeN, AEWCTBUTENIbHbIE YMCNa KaK OeCKOHEeYHble
[ecATUYHble  Apobu.  B3aMMHO  OfHO3HaYyHOe  COOTBETCTBME  MEXJy  MHOXEeCTBOM
[eNCTBUTENbHbIX YMCEN U KOOPAMHATHON NPSAMON.

CpaBHeHWe [AeNCTBUTENbHBIX uYucen, apuiMeTUYecKne AeNCTBUS C [elCTBUTENIbHbIMU
ymncnamu.

Pa3Mepbl 0O6BLEKTOB OKPY>XKAlOLLero mupa, AAUTEeNbHOCTb MPOLECCOB B OKPYXKAtoLLEM
Mupe.

MpnbAMXEHHOE 3HAaYeHWe BeMYUHBI, TOYHOCTb NPUBAXKEHUA. OKpPYrieHue uyumcen.
MprKnaKa 1 oLUeHKa pe3yibTaToB BbIYUC/IEHWIA.

YpaBHEHUA U HepaBeHCTBa

NnHeitHOe ypaBHeHMe. PelleHne ypaBHEHWI, CBOAALLMXCS K JIMHENHBIM.

KBagpaTHOoe ypaBHeHWe. PelueHVWe YypaBHEHWI, CBOAALMXCA K  KBafpaTHbIM.
BukBagpaTHOe ypaBHeHVe. [pumMepbl pelleHus YpaBHEHWI TPETbel W YeTBEPTOM CTeneHein
Pa3/I0XXEHNEM Ha MHOXUTENN.

PelleHne  Apo6HO-pauUMOHaNbHbIX  ypaBHeHWWA.  PelleHuMe  TEeKCTOBbIX  3ajad
asirebpanyeckMm MeToLOM.

YpaBHeHWe C [BYMSA MepeMeHHbIMWU W ero rpagvk. PelueHVe cUCTeM ABYX JIMHENHbIX
YPaBHEHWIN C [ABYMS MepeMeHHbIMU. PeLleHne CUCTEM [BYX YpaBHEHWI, OLHO W3 KOTOPbIX
NMHeHoe, a fpyroe - BTOPON cTeneHW. padmyeckas MHTepnpeTauns CUCTeMbl YPaBHEHUI C
[BYMS NepeMeHHbIMM.

PelLeHMe TEKCTOBBIX 3aday anrebpanyeckmm criocobom.

Yuncnosble HepaBeHCTBa M UX CBOMCTBA.

PeLleHWe NMHENHbIX HepaBeHCTB C OAHOM MNepeMeHHOMW. PelleHne CUCTeM JIMHENHbIX
HepaBeHCTB C OAHOW nepemeHHoW. KBagpaTHble HepaBeHcTBa. ["padueckas WHTepnpeTauus
HEpaBeHCTB M CUCTEM HePaBEHCTB C [BYMS NepeMeHHbIMU.

OYHKUMNDYHKUMN

KBagpatnuHas gyHKums, eé rpaguk u cBoicTBa. [Mapabona, KooOpAMHATHI BepLUUHbI
napabosibl, 0Cb CUMMETPUM Napabosbl.

padmkm PYHKUMIA: Y = KX, Y =KX + b, y = K/X, Yy = X3, ¥y = VX, ¥ = |X]|, 1 NX CBOWCTBA.

Uuncnosble nocnefoBaTeNnbHOCTUYMCIOBLIE NOCNEL0BATEIbHOCTU M NPOrpeccum

MoHATVE YMCNIOBOW MOC/NefoBaTeIbHOCTU. 3afjaHne Moc/efoBaTe/IbHOCTU PeKYPPEHTHONA
(hopmynoii 1 hopmy/oN M-To Y/ieHa.

ApuhmeTnyeckas UM reoMeTpuyeckasd — nporpeccun.  ®opmynbl MFTO  YieHa
apUPMETNYECKON 1N reOMETPUYECKOI NPOrpPeccuii, CyMMbl MePBbIX M Y/1eHOB.

306paxkeHre 4neHOB apu(METUYECKON W TeOMeTPUYeCKOM MpPOrpeccuii Toukamu Ha
KOOPAMHATHOM NNOCKOCTU. JIMHENHBIA 1 3KCMOHEHLMa/IbHbIA POCT. CNOXHbIE MPOLEHTHI.



IVNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHMS IHIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT' O OBIIIETO OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOGHUS NPOrpaMMbl yueOHOro Kypca «Asrebpa»
XapaKTEPU3YIOTCS:

1) naTpHOTHYECKOE BOCTIHTAHHE:

NpPOSIBIICHMEM HHTEpPeCa K TMPONIJIOMY M HACTOALIEMY pPOCCHUHCKOH MaTeMaTHKH,
[EHHOCTHBIM OTHOIIEHWEM K JOCTIKEHHAM POCCHIICKMX MaTeMaTHKOB U POCCHIICKOM
MaTEeMaTU4YEeCKOM NIKOJbI, K UCTIOJIb30BAHHUIO STHX JOCTIDKEHUH B IPYrUX HayKax M MPHKJIATHBIX
chepax;

2) rpaxmaaHcKoe H yXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakgaHWHA M peajiM3alud ero Ipas,
NPEACTABJICHNEM O MATEMAaTHYECKHX OCHOBaX (DYHKLUMOHHPOBAHHSA PAa3JIMUHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP TPaXTAaHCKOro o0mecTBa (HampuMep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYXIEHUIO STHYECKHX MpOOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEeM IOCTIDKEHHUI
HAYKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THYECKUX MPUHLUIOB B AEATEIbHOCTH YUEHOTO,

3) TpyaoBOE BOCIIHTAHHE:

YCTaHOBKOH Ha aKTHUBHOE y4acTHe B peIleHHH MPaKTHUYeCKHX 3aJad MaTeMaTHUeCKOH
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTH4YeCKOro o0pa3oBaHHs HAa MPOTSDKEHHU BCeil
KHU3HU [T YCIEMHOM Mpo(eCCHOHANbHON NeSTEeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIOVBHAYAJBHOH TpaeKTOpuH oOpasoBaHusA H
KM3HEHHBIX IUIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0 K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHSATHIO MaTeMaTHUECKHX
00BEKTOB, 3a/1a4, PEIIeHN, pacCyKIeHUH, YMEHHIO BHIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B
HICKYCCTBE,

S) HeHHOCTH HAYYHOr0 MO3HAHHSA:

OpPHEHTALUel B NEATENbHOCTH HAa COBPEMEHHYIO CHCTEMYy HAY4HBIX IPEICTaBJeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS 4YeJOBEKa, MPUPOAbI U OOINECTBa, NOHUMAaHHEM
MAaTEeMAaTU4YeCKOM HayKH Kak cdepbl 4YeIOBEUeCKOH MesTEeIbHOCTH, J3TANOB €€ PasBUTUSA U
3HaYMMOCTH AJIsI Pa3BUTHS LUBUIIM3ALNY, OBJIAJAECHIEM S3bIKOM MATEMAaTUKU U MaTEeMaTHYECKOH
KyJAbTypOH Kak CpEACTBOM IIO3HAHMS MHpPA, OBJIAJEHHEM MPOCTEHIINMU HaBBIKAMU
MICCIIEIOBATEIBCKOMN NEeSITEIbHOCTH;

6) ¢usuueckoe BocnuTanue, ¢GopMHpPOBAHHE  KYJLTYPbI  3I0POBbSI M
3MOLHOHAJBHOrO 0J1aronoJyus:

FOTOBHOCTBIO IIPUMEHATh MAaTEeMAaTHYECKHe 3HAHWUS B HHTEPECax CBOEro 3I0POBbS,
BEJIEHHs 300pPOBOro odpasa *Ku3HH (300pOBOE MUTaHUE, COATAHCHPOBAHHBIN PEXKUM 3aHSITHH U
OTAbIXa, peryjsipHas (pu3mueckass aKTUBHOCTb), CHOPMHPOBAHHOCTBIO HaBbIKa pedieKcHH,
NPU3HAHUEM CBOETO IIpaBa Ha OLTHOKY U TAKOTO K€ IIpaBa APYroro 4ejoBeKa,

7) 3K0JI0TN4YeCKOe BOCIIUTAHHE:

OpHEHTAaLluel Ha MPUMEHEHHEe MATeMAaTUYeCKNX 3HAHUI IJIs pelieHus 3amgad B o0JacTH
COXPAHHOCTU OKPYXKaroIleil cpenpl, IUIAHUPOBAHMS IOCTYIIKOB M OLIEHKH HX BO3MOKHBIX
NOCNEACTBUI AJs OKPY’KAaroOWIeH Cpeabl, OCO3HAHMEM INIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npoOeM U myTeil UX peLIeHus,



8) ananTanus K H3MEHAIOIIUMCS YCJIOBUSIM COLHATIBHOH H NMPHPOIHOI cpeasbl:

TFOTOBHOCTBIO K JIEHCTBUAM B YCJIOBUSAX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO AESITEebHOCTb, B TOM YMCIE YMEHUE YUUTHCS Y APYTUX
JTone, mpruoOpeTaT B COBMECTHOH IEATENIbHOCTH HOBbI€ 3HAHMS, HABBIKM M KOMIIETEHIIUH U3
OTIbITA APYTHX;

HeoOXOAMMOCTEIO B (DOPMHUPOBAHHM HOBBIX 3HAHWH, B TOM 4MClie (POPMyIUPOBaTh WIEH,
HOHATHSA, TUNOTE3bI 00 00BEKTaX M SBJICHUSX, B TOM YHCJE paHee HEM3BECTHBIX, OCO3HABAThH
neuIUThl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE PA3BUTHE,

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYKO CHTYalUIO, BOCHPHUHHMATb CTPECCOBYIO
CUTYallUI0 KaK BBI3OB, TPeOyIOIIUI KOHTPMeEp, KOPPEKTHPOBATH MPHUHHUMAEMBIE PELICHUS U
necTBus, GOPMYIUPOBATh M OLIEHUBATh PUCKH U MOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS

Ba3oBrbie jornueckue qeHcTBHS:

® BBbIAB/SITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKA MATEMAaTHYeCKHX OOBEKTOB,
MOHSITHH, OTHOLICHWH MEKAY MOHATUAMH, (POPMYJIHPOBATH OMpEHeNieHHs MOHSTHIA,
yCTaHABJMBATh CYLIECTBEHHBINM MPU3HAK KJIACCU(PHUKALUKI, OCHOBaHHs i 0000IeH s
U CPaBHEHMs, KPUTEPUU IIPOBOAMMOTO aHAJIN3A,

® BOCIPUHUMATh, (POPMYJIHPOBATH U MPEOOPA30BLIBATH CY>KACHHS: yTBEPAUTENIbHbIE H
OTpHULIATENbHbIE, €IMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE,

® BBISBJSITb MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPeUns B hakrax,
OAaHHBIX, HAOMIOOEHWSIX W YTBEPKICHUSAX, MPEINaraTb KPUTEPHUH ISl BBISBICHUSA
3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

® JenaTh BBIBOIBI C HCIOJIb30BAHHEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKTFOUSHHI 10 aHAJIOTUM;

e pa3dupaTb J0Ka3aTejNbCTBA MAaTEMATHYECKUX  YTBEpKIeHHH (TpsMble W OT
IIPOTUBHOTO), NPOBOAUTH  CAMOCTOSATEJIBHO  HECJIOKHbIE  JOKa3aTeabCTBa
MaTeMaTu4eckux (HakTOB, BBICTPaMBaTh APTYMEHTALMIO, MPUBOOUTH NPUMEPBl H
KOHTpPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKIAEHHUS,

e BHIOMpaTh crnoco0 pelleHuss y4eOHOH 3amadu (CpaBHMBATH HECKOJBKO BapUAaHTOB
pelieHusi, BbIOHpaTh HanboJIee MOAXOMAININ ¢ YIETOM CAMOCTOSTENLHO BBIACIEHHBIX
KPUTEPHEB).

Bba3oBhbIe HecIen0BaATEIbLCKHE AeHCTBHSA

® CIONB30BaTh  BOMPOCHI  Kak  HMCCIENOBAaTEJIbCKUN  MHCTPYMEHT  IIO3HAHMUS,
bopMyHpoBaTh BOTIPOCHI, buKcHUpyroIIye MPOTUBOPEUHE, npobiemy,
CaMOCTOSITEIbHO YCTAaHABIMBATb HCKOMOE M IaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOKO MMO3HLIKI0, MHEHUE,

® IPOBOAUTH MO CAMOCTOSITEJBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA ODKCIEPUMEHT,
HeOOJIbIIOe HCCIIEIOBAHNE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
o0BeKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOH,;



CaMOCTOATENbHO  (popMynnpoBarh OOOOIIEHHMST M BBIBOABI MO  pPE3yJbTaTaM
MPOBEAEHHOIO HaOIOAEHHS, UCCIENOBAHNUS, OLIEHNUBATh JOCTOBEPHOCTD IMOJYYEHHBIX
Pe3yJbTaTOB, BLIBOAOB U 0000IIEHMIA,

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BbIABUTATH MPEANOJIOKEHHS
0 €ro pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmauueii:

BBIABIISIT HEJOCTATOYHOCTh U M30BITOYHOCTD MHPOPMALIUH, AAHHBIX, HEOOXOIUMBIX
IUISL pelIeHNs 3a1a4Hu;

BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(POPMALIHUIO
PasIMYHBIX BUIOB U (GOPM MPEACTABICHHUS,

BbIONpaTh popMy npencrasieHuss HHOOPMALIMK M WILTFOCTPUPOBATH PEIIAEMBIE 3a0a4H
CXeMaMH, JuarpaMMaMu, WHOU rpadukoii 1 uX KOMOWHALIMSAMU;

OLICHUBATb HAaIE&XHOCTh MHPOPMALIMHU MO KPUTEPUSIM, MPENJIOKEHHBIM YIUTENIEM HJIH
copMyIHPOBaHHBIM CAMOCTOSTEIIBHO.

KoMmMyHHKAaTHBHBIE YHHBeEpCAJIbLHbIE Y1eOHbIE AeHCTBHS:

BOCIIPUHUMATD U (POPMYJIMPOBATH CYXIEHHSI B COOTBETCTBHM C YCJIOBUSAMH U LEIAMH
OOIIEHHUs, ACHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, AaBaTh MOSICHEHHS MO XOJY PELIeHHUs 33a4i, KOMMEHTHPOBATD
IIOJIy4EHHBIN pe3yJIbTar,

B X0Jie 00CYXIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYkKIaeMOii TeMbI, TPOOIIEMBI,
pemaeMoil  3aJaud, BBICKAa3bIBATh HIEH, HALEJEHHbIe Ha TOHCK pPEeLICHHs,
COINOCTABJIAT CBOU CYXAEHHS C CYXIEHHAMH JPYyruxX YYaCTHUKOB [OHAJora,
00OHapyXUBaTh pa3iIMyKe U CXOACTBO MO3HULUIL, B KOppekTHO# hopme GOpMyTHPOBATDH
pasHOIJIacusi, CBOM BO3PAXKEHUS;

IPECTaBJIATh PE3yJIbTaThl PEIIEHHs 3a/lauy, SKCIIEPHMEHTA, UCCIIENOBAHUS, TPOEKTA,
CaMOCTOSITENIbHO BbIOMpPaTh (OpPMAT BBICTYIUICHHs C YYETOM 3a1ad MPe3eHTalUd U
0coOeHHOCTEl ayTUTOPUH;

NOHMMATh U KCMOJIb30BaTh IIPEHMYINECTBA KOMAHAHOW M MHIWBHIAYaJbHOUW PabOThI
NP peleHnn yueOHbIX MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATh LI€Jb COBMECTHOH JesITeIbHOCTH, MJIAHUPOBATh OPraHU3AINI0 COBMECTHOM
paboTel, pacmpemensaTb BHObI pabOT, AOrOBAPUBATHCS, OOCYXkIOAaTh MPOLECC U
pe3yibTaT paboTel, 0000IMATE MHEHHUST HECKOJIbKHX JIFOMEH;

y4acTBOBaTb B TIpYyHmoBBIX (opmax padoTel (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMBbl M IPYTH€), BHINOIHATH CBOK 4YacTb PabOThI M KOOPIUHHUPOBATH
CBOHU JEHCTBUSA C APYTMMH 4JIEHAMH KOMAH[bl, OLIEHMBATh KAYECTBO CBOErO BKJIANA B
O0IIMii TPOAYKT MO KPUTEPHsiM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOIEHCTBHS.

PerynsiTuBHBIe YHHBepCcAJIbHbIE YUeOHbIE 1eHCTBHS
Camoopranmszanus:

CaMOCTOSITENILHO COCTABJIATL IUIAH, AJITOPUTM pEHIeHHsA 3anaddl (WIM €ro 4acThb),
BBIOUPaTh CHOCOO pEHIeHHs C YY4ETOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BAPHAHTBHI PELIEHHI ¢ yuéToM
HOBOH MH(pOpMaLUH.

CaMOKOHTPOJIb, IMOLHOHATLHBIN HHTEIIEKT:

BJIaZIeTh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa W PE3yJIbTaTa PELIeHHs
MaTeMaTUYeCKOM 3a/1a4u;



® IpenBUAETh TPYOHOCTU, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIlEHHH 3a7a4M, BHOCHTH
KOPPEKTHUBBI B IESTEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HaAEHHBIX OLIMOOK,
BBIABJICHHBIX TPYAHOCTEH;

® OLICHHBATb COOTBETCTBHE Pe3YJIbTAaTa [CSITEILHOCTH IOCTABICHHON LIENU U YCIOBUSIM,
OOBSACHATh TNPHWYMHBI NOCTH)KEHMS WM HENOCTIDKEHUS LEH, HAXOOWTh OLIMOKY,
IaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATHI

K kxoHmy oOyuenms B 9 kJacce oOydaromuiics MOJYYUT CHEOYIOLIHE MPEAMETHBIE
pe3yabpTaThl:

Yucaa v BLIYHCICHHS

CpaBHUBATh U yIOPAAOYMBATh PALIMOHAJIBHBIE U HPPALIMOHAIbHBIE YHCIIA.

BoinonusaTe apupmMeTHyeckue NeiCTBUS ¢ PALMOHAIBHBIMEA YHCJIaMH, COYETast YCTHBIE U
MUCbMEHHDBIE IPUEMBI, BBIIOJIHATL BBIYUCIIECHUS C UPPALMOHATIbHBIMU YHCIIaMU.

HaxonuTp 3HaueHus creneHell ¢ LENbIMHA MOKA3aTESIMA M KOPHEH, BBIYKMCIISTD 3HAUEHH ST
YHCJIOBBIX BBIPAKCHUU.

OxpyriATe EHCTBUTENbHBIE YHCIA, BBIIOJHATH NPHUKHAKY pEe3yJibTaTa BBIYHCIICHMIA,
OLEHKY YHCJIOBBIX BbIPAXKEHUI.

YpaBHeHHSI H HEPABEHCTBA

Pemare nuHeilHble U KBagpaTHbIE YpPaBHEHWs, YPABHEHHS, CBOIAIIMECS K HUM,
npocreiiliie ApOOHO-PaLUOHANIbHBIE YPABHEHHSI.

Pemate cucrembl ABYX JHMHEHHBIX YPaBHEHHI C JBYMS MEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEHHbBIM.

Pemrate TekcTOBBIE 3amaunm  anreOpandecKuM CrocoOOM € TMOMOLIBK COCTAaBJIEHHS
YPaBHEHHsI MJIM CUCTEMBI IByX YPaBHEHUH C IBYMS EPEMEHHBIMU.

IIpoBoaWTE MpOCTENIINE UCCIEAOBAHNUS YPABHEHUH M CUCTEM YPAaBHEHHIA, B TOM YHCJE C
NpUMEHEHHEM TpapUYecKix MNpPeACTaBIeHUN (yCTaHABIWUBATb, WUMEET M YyPaBHEHHE WU
CHUCTEMA YPABHEHHH PEIlEHNs, €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemrate nMHEHHbIE HEPABEHCTBA, KBAaIpaTHBIE HEPABEHCTBA, H300pakaTh pelIECHHE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCBIBAT PELIEHHE C TOMOLIBIO CUMBOJIOB.

Pemare CHCT€MBI JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUAIOLIME
KBaIPaTHOE HEPAaBEHCTBO, M300paxkaTh PEIISHHE CHCTEMbl HEPABEHCTB Ha YHCJIOBOM MPSIMOIA,
3aIMCBIBATH PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPAaBEHCTBA MIPH PELISHUN PA3IUYHBIX 3a1ad.

DyHKIUH

Pacnio3naBath QyHKIMH H3y4eHHBIX BUIOB. [I0Ka3bIBATh CXEMATUYECKH PACIIONOKEHHE Ha

KOOPAMHATHOM MIOCKOCTH IpaduKoB GyHKIMN Buna: y = kx, y =kx + b,y = k/x, y = ax2 + bx +
¢, y=x3y= Vx, Y = |x|, B 3aBUCHUMOCTH OT 3Ha4eHUi KO3(H(HLHUEHTOB, OMUCHLIBATH CBOMCTBA
byHKIIA.

Crpoutps u HM300pakaThb CxeMaTHUYeCKU rpaduky KBampaTUYHBIX (PYHKIHM, OMUCHIBATHL
CBOCTBa KBaAPATUYHBIX (PYHKIUN MO UX rpadukam.

PacnosznaBats  kBajpaTuuHyro (QyHKIMIO 1m0 GoOpMyse, TOPHUBOAWTL  MPUMEPHI
KBaIPaTUYHBIX GYHKIHH U3 peabHON JKU3HHU, HU3UKU, TEOMETPHH.
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Yuc/i0BbIe MOCJIEAOBATEIbHOCTH H NPOrPeccHd

Pacnio3HaBath apuMeTHIECKyr0 U T€OMETPHUYECKYIO MPOrPECCHH MPHU Pa3HbIX crocodax
3aaHus.

BBINONMHATE BBIUMCIEHUS] C UCHOJNBb30BaHUEM (OPMYJT N-rO wWieHa apuPpMeTHdeckod u
F€OMETPUUYECKON MPOrPeCCUii, CYMMBbI NIEPBBIX N YJICHOB.

H300paxkarh 4ieHbl MOCIEA0BATENILHOCTH TOUKAMHU Ha KOOPIWHATHON MJIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMH IOCHIENOBATEIBHOCTSIME, B TOM HYHCIIE 3a7a4d
U3 pPeaJbHOM JKU3HU (C MCIIOJIb30BAHIEM KAJIbKYJIATOPA, TH(POBBIX TEXHOJIOTHIA).



9 K/TACC

Ne n/n

OBLEE KOJIMYECTBO YACOB M0 NPOIrPAMME

HanmeHoBaHMe pa3fenoB N Tem
nporpamMmb|

Uuncna 1 BblYMCNEHNS. ,ﬂ,el\/'ICTBI/ITe}'IbeIe
yncna

YpaBHEHUA N HepaBEHCTBA. Y paBHEHNSA C
OHOW NepemeHHO

YpaBHeHUA 1 HepaBeHCTBa. CHUCTEMbI
yPaBHEHNIA

YpaBHeHWs 1 HepaBeHCTBa. HepaBeHCTBa
dyHKUMN

Uuncnosble nocnefoBaTe/IbHOCTH

MoBTOpeHne, 0606LLEHE, CUCTEMATM3ALINS

3HaHW

KonnyecTtso 4yacos

Bcero

14

14

16

16

102

10

KOHTpO/IbHbIE
paboThbl

[NpakTnyeckune
paboTbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypchbl

bnbnnoteka LLOK
httDs://m.edsoo.ru/7f419d08

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

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

bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08
bubnuoteka LIOK
httos://m.edsoo.ru/7f419d08
bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08

bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08


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

9 K/TACC

Ne n/n

Tema ypoka

PaLyoHanbHble uKncna,
MppaLyoHabHble Yncna, KOHeYHbIe 1
BEeCKOHeYHble AeCATUYHbIE ApO6U

MHOXECTBO [ECTBUTENbHbIX YNCEN;
[EeViCTBUTENbHbIE UKCNa KaK
6EeCKOHEUHbIE AECATUYHbIE Apo6Y

B3aMmMHO 0lHO3HaYHOe COOTBETCTBUE
MEXAY MHOXECTBOM [eACTBUTENbHbIX
YMCEN N MHOXECTBOM TOYEK
KOOPAMHATHON NpAMON

CpaBHeHMWe [eiCTBUTENbHbLIX YKCen,
apumeTUYeCKMe AeiCcTBUA C
AENCTBUTE/bHBIMY YnCnaMm

MprGANKEHHOE 3HAYEHWE BENIMUYMHBI,
TOYHOCTb MPUBMKEHNS

OKpYrneHne uincen

OKpyrneHue yucen

MpyKnaKa 1 oLUeHKa pe3ynbTaToB
BblUMCNeHWUIA

MpUKnIKa 1 OLEHKA pe3ynbTaToB

KonnyecTtBo yacos

Bcero

KOHTpO/IbHbIE
paboThbl

11

[NpakTnyeckune
paboTbl

Jata
n3y4yeHnNs

ONEeKTPOHHbIE

LUnpoBbLIE
obpasoBaTesibHble

pecypchbl

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

bubnmotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK


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

10

14

16

17

19

20

21

BbIUMCIEHUI
JInHeliHoe ypaBHeHMe. PelleHne

YPaBHEHWIA, CBOAALLMXCS K JIMHEAHbBIM

NnHeiiHOe ypaBHeHMe. PelueHne

YpaBHEHWIA, CBOAALLMXCA K TMHEAHbIM

KBagpaTHoe ypaBHeHue. PeLleHune
YPaBHEHWI, CBOAALLMXCA K
KBaZpaTHbIM

KBagpaTHoe ypaBHeHue. PelleHne
YpaBHEHWI, CBOAALLMXCA K
KBapaTHbIM

BuKBagpaTHbIe ypaBHEHMS

BrKBagpaTHble ypaBHeHMS

MpuMepbl peLLeHns ypaBHEeHNI
TPETLEN U YeTBEPTON CTeneHew
pasnoXeHNeM Ha MHOXUTENN

MpyMepbI peLLeHns ypaBHEHWIA
TPETLEN N YeTBEPTON CTENEHEN
PasnoXXeHNeM Ha MHOXMUTE/NN
PelleHne ApO6HO-pauoHaIbHbIX
ypaBHeHWiA

PelueHne Apo6HO-paLMOHaIbHbIX
yPaBHEHWNIA

PelLeHWe TEKCTOBbIX 3a4au
asirebpanyeckMm MeToAoM

PeLleHne TEKCTOBbIX 3a4au
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https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

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

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

Bubnunoteka LIOK
https://m.edsoo.ru/7f43c3d0

Bubnunoteka LIOK
httos://m.edso0.ru/7f43c3d0

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c9b6

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43c9b6

bubnmotek LIOK
httos://m.edsoo.ru/7f43bf66

bubnmotek LIOK


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43bf66

22

23

24

25

26

27

28

29

30

31

32

asirebpanyeckMm MeTOAOM

PelLeHWe TEKCTOBbIX 3a4au
asirebpanyeckMm MeToaoM
KoHTposbHas paboTa rno Teme
"YpaBHeHWS C OAHON NepeMeHHOR"
YpaBHeHMe ¢ ABYMS NepeMeHHbIMU 1
ero rpaguk

YpaBHeHUe € ABYMSI NepeMeHHbIMU 1
ero rpagmk

Cuctema ABYX NIMHEHbIX YpaBHEHWI
C ABYMS NMepPeMeHHbIMU N €€ peLeHue
Cuctema ABYX NIMHEVHbIX YpaBHEHWI
C ABYMS NepeMeHHbIMU 1 eé peLleHue
Cuctema ABYX NIMHEVHbIX YpaBHEHWI
C ABYMS NepPeMEHHbIMU N €€ peLleHue
Cuctema ABYX IMHEHbIX YpaBHEHI
C ABYMS NMepeMeHHbIMU N €€ peLueHue
PelleHWe c1CTeM [ABYX YpaBHEHUMN,
OHO M3 KOTOPbIX /INHEHOE, a apyroe
— BTOPOWA CTEMNeHN

PelleHne c1cTeM ABYX YpaBHEHUM,
OZHO 13 KOTOpbIX JIMHEWHOe, a Apyroe
— BTOPOWA CTeneHu

PelleHWe c1CTeM [ABYX YpaBHEHUMN,
OZHO 13 KOTOpbIX JIMHEWHOe, a Apyroe
— BTOPOW CTeneHu

PeLLeHVe CUCTEM [BYX YPaBHEHWIA,
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https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43d0b4

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43d0b4

bubnmotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rm.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43d23a

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43d55a

Bubnnotek LIOK
https://r.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://rn.edsoo.ru/7f43bf66


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

34

35

36

37

38

39

40

41

42

44

O[]HO U3 KOTOPbIX IMHElHOE, a Apyroe

— BTOPOWA CTEMNeHN
I"padmyeckas MHTeprpeTaums
CUCTEMbI YpaBHEHWI C ABYMSA
nepeMeHHbIMU

PelLeHWe TEKCTOBbIX 3a4au
asirebpanyeckmm crnocobom
PeLleHne TEKCTOBbIX 3a4au
asirebpanyeckmm cnocooom
KoHTponbHas paboTa no Teme
"CucTembl ypaBHEHUIA"
Yucnosble HepaBeHCTBa U UX
cBOICTBA

UuncnoBble HEpPaBEHCTBA U UX
cBOICTBA

JHeiHble HepaBeHCTBA C OAHOM
nepeMeHHOM 1 UX peLleHmne
JNnHeiHble HepaBeHCTBA C OAHOM
NnepeMeHHONM 1 UX peLleHme
JInHeliHble HepaBEeHCTBA C OAHON
nepeMeHHOM 1 UX peLleHmne

CUCTEMbI NIMHENHbIX HEPABEHCTB C

O/1HOI NEPEMEHHOI 1 UX PeLLIEHNE

Cu1CTEMbI TIMHENHbIX HepaBEHCTB C

O[1HOI NEepPEMEHHOI 1 UX peLLEHNe

CuCTEMbI NIMHENHbIX HEPaBEHCTB C

OAHOW NepeMeHHO 1 KX peLleHne
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Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66
Bubnunoteka LIOK
https://m.edsoo.ru/7f43ad5a

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43af08

Bubnunotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
httos://m.edsoo.ru/7f43bf66


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

46

47

48

49

50

ol

52

55

56

57

58

KBagpaTHble HepaBeHCTBa U X
peLueHne

KBagpaTHble HepaBeHCTBa U X
peLueHue

KBafpaTHble HepaBeHCTBa U UX
peLueHne

KBafpaTHble HepaBeHCTBa U KX
peLueHune

KBafpaTHble HepaBeHCTBa U UX
peLueHne

I"pagnueckas nHTepnpeTaums
HepaBeHCTB M CUCTEM HEPaBEHCTB C
ABYMS NepeMeHHbIMM

I"pagnueckas nHTepnpeTaums
HepaBeHCTB M CUCTEM HEPaBEHCTB C
ABYMS NepeMeHHbIMM

KoHTponbHas paboTa no Teme
"HepaBeHcTBa"

KBagpatnyHasa yHKuUmMs, eé rpamk u
CBOICTBA

KBagpatnyHasa yHKuUms, eé rpamk u
CBOIACTBa

KBagpatunyHas yHKUmMS, eé rpadmk v
CBOICTBA

Mapabona, KOOPAMHATbI BEPLUMHBI
napabosibl, 0Cb CUMMETPUM Napabosbl

Mapabona, KOOpPANHATLI BEPLUUHBI

15

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f43b098

Bubnunoteka LIOK
https://m.edsoo.ru/7f43b21e

Bubnunoteka LIOK
https://m.edsoo.ru/7f43b5a2

Bubnmotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

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

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
httos://m.edsoo.ru/7f43bf66

Bubnunoteka LIOK
httos://m.edsoo.ru/7f4396c6

Bubnunoteka LIOK
httos://m.edsoo.ru/7f439842

Bubnunoteka LIOK
httos://m.edsoo.ru/7f4399b4

Bubnunoteka LIOK
httos://m.edsoo.ru/7f439b4

Bubnunoteka LIOK
httos://m.edsoo.ru/7f43a03a


https://m.edsoo.ru/7f43b098
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https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
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napabosibl, 0Cb CUMMETPUM Napabosbl
Mapabona, KOOPAMHATbI BEPLUMHBI
napabosibl, 0Cb CUMMETPUM Napabosbl
Mapabona, KOOpPANHATLI BEPLUNHBI
napabosibl, 0Cb CUMMETPUM Napabosbl
Mapabona, KOOPANHATbI BEPLUUHBI
napabosibl, 0Cb CUMMETPUM Napabosbl
Mapabona, KOOpPAUHATLI BEPLUUHBI
napabosibl, 0Cb CUMMETPUM Napabosbl
"patmkn pyHKUMIA: Y = kX, y = kX +
b, y=k/x, y=x3 y=vXx, y=|X|

"patmkn pyHKUMIA: Y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

"patmkn pyHKUMIA: Y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

"patmkn pyHKUMIA: Y = kX, y = kX +
b, y=k/x, y=x3, y=vX, y=|X|

"patmkn pyHKUMIA: Y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|

"pathmkn pyHKUMIA: Y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
KoHTposbHas paboTa rno Teme
"PyHKLUMN"

MMOHATME YMCNOBOM
rnocnefoBaTeNbHOCTH

3afaHve nocnenoBarTe/ibHOCTU
PEKYPPEHTHON (hOpMY/Oi 1
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Bubnunoteka LIOK
https://rn.edsoo.ru/7f43alac

Bubnunoteka LIOK
https://m.edsoo.ru/7f43a31e

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43a526

Bubnunotek LIOK
https://rm.edsoo.ru/7f43bf66

bubnmotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rm.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnnotek LIOK
https://rn.edsoo.ru/7f43bf66

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43ab84

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43e6c6

Bubnunoteka LIOK
https://rn.edsoo.ru/7f43ebda


https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
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https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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78

79

dhopmynoii n-ro uneHa
AprdMeTHYECKas U FeOMETPUYECKas
nporpeccum

ApudmeTnyeckas n reomeTpmyeckas
nporpeccuu

dopmyribl N-ro YneHa
apnhMeTUYECKOM 1 reOMETPUYECKON
nporpeccuii, CyMmbI NepBbIX N
41IeHOB

dopmynbl N-ro yneHa
apnhMeTUYECKOM 1 reOMETPUYECKON
nporpeccuii, CyMmbl NepBbIX N
41IeHOB

dopmyribl N-ro YneHa
apnhMeTUYECKOM 1 reOMETPUYECKON
Nporpeccuii, CyMmmMbl nepBsbIX N
Y/1eHOB

dopmyribl N-ro YneHa
apnhMeTUYECKO 1 reOMETPUYECKON
nporpeccuii, CyMmbl NepBbIX N
YN1eHOB

dopmyribl N-ro YneHa
apnuhMeTUYECKOM 1 reOMETPUYECKON
nporpeccuii, CyMmbI NepBbIX N
471IeHOB

306paxkeHVe YneHoB
apnuhMeTUYECKOM 1 reOMETPUYECKON
NPOrpeccuin TOUKaMm Ha
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Bubnunoteka LIOK
httDs://m.edsoo.ru/7f43ed7e

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f43f3b4

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

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

Bubnunoteka LIOK
https://m.edsoo.ru/7f43f0c6

Bubnunoteka LIOK
https://m.edsoo.ru/7f43f72e

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f43f8a0

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66


https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43bf66

KOOPAMHATHOM NIOCKOCTU

N306paxkeHVe YneHoB

apuhMeTUYECKOM 1 reOMETPUYECKON Bubnnotek LIOK
nporpeccvu7| TOYKaMK Ha https://m.edsoo.ru/7f43bf66
KOOPAMHATHOM NI0CKOCTU

JINHEHBIN 1 3KCNOHEHUMANbHBIN

1

pocT

Bubnunoteka LIOK
CnoXHble NPOLEHTbI 1

https://m.edsoo.ru/7f43fe0e

Bubnunoteka LIOK
CnoXKHble MPOLEHTHI 1

https://m.edsoo.ru/7f4401a6
KoHTposibHas paboTa no Teme 1 1 Bubnnoteka LLOK
"Yucnosble nocnefosartebHoOCTH' httDs://m.edso00.ru/7f4404f8
MoBTOpEHMe, 0606LLEHNE 1
cucTemaTmsaums 3HaHWIA. 3anic,

Bubnunotek LIOK

CpaBHeHVe, AeNCTBUA C 1
[eACTBUTENIbHBIMU YKCNaMK,
yncnoBas npsimas

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

MoBTOpEHMe, 0606LLEHME 1

cucTeMaTmn3alms 3HaHuin. MpoueHTsI, 1
OTHOLLIEHMS, NPOnopumn

MoBTOpEHMe, 0606LLEHME 1

cucTeMaTm3aumns 3HaHWUA. 1
OKpyrneHue, NpubMmKeHVe, oLeHKa

Bubnnotek LIOK
https://m.edsoo.ru/7f43bf66

Bubnunotek LIOK
https://m.edsoo.ru/7f43bf66

MoBTOpPEHMe, 06006LLeHNE U

cucTemMaTusaLms sHaHui. PelleHne Bubnnoteka LIOK
TEKCTOBbIX 3ada4 apI/Id)METI/Il-IECKI/IM https://m.edsoo.ru/7f443b12
Cnoco6om

18


https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f443b12
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90

a

92

93

94

9%

MoBTOpeEHMe, 0606LLEHNE 1
cucTemMaTn3aums 3HaHuin. PelueHne
TEKCTOBbIX 334a4 apUPMETNYECKIM
crnoco6om

MoBTOpeHMe, 06006LLeHNE U
cucTeMaTm3aums 3HaHuiA. PellieHne
TEKCTOBbIX 331a4 apUhMETNYECKUM
Cnocobom

MoBTOpeHMe, 0606LLEHNE 1
CUCTEMATM3ALNSA 3HAHWIA.
Mpeobpa3oBaHme anrebpanyeckmnx
BbIPaXXEHWIA, 10MYCTUMble 3HAYEHWS

MoBTOpeHMe, 0606LLEHME 1
CUCTEMATM3ALNA 3HAHWIA.
Mpeobpa3oBaHme anrebpanyeckmnx
BbIPaXXEHWIA, 10MYCTUMble 3HAYEHWS

MoBTOpPEHMe, 06006LLeHNE U
CUCTEMATU3ALNA 3HAHWIA.
Mpeobpa3oBaHme anrebpanyeckmnx
BbIpaXXeHW, JOMYCTMMbIE 3HAYEHUS

MoBTOpPEHMe, 06006LLeHNE U
cucTeMaTm3aums 3HaHUIA.
Mpeobpa3oBaHme anrebpanyeckmnx
BbIpaXXeHW, JOMYCTMMbIE 3HAYEHUS
MoBTOpEHWe, 06006LLeHNE U
cucTemMaTm3aumns 3HaHUA. PYHKLWN:
MOCTPOEHWe, CBONCTBA N3YUEHHbIX

(hyHKLMI

19

Bubnunoteka LIOK
https://rn.edsoo.ru/7f443cd4

Bubnunoteka LIOK
https://rn.edsoo.ru/7f443fea

Bubnunoteka LIOK
https://rn.edsoo.ru/7f4441ca

Bubnunoteka LIOK
https://rn.edsoo.ru/7f444364

Bubnunoteka LIOK
https://rn.edsoo.ru/7f4446f2

Bubnunoteka LIOK
https://rn.edsoo.ru/7f444a94

Bubnunoteka LIOK
https://rn.edsoo.ru/7f444c56
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https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
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97

98

99

100

101

102

MoBTOpeEHMe, 0606LLEHNE 1

cucTeMaTU3aLms 3HaHUA. OYHKLK:

MOCTPOEHNE, CBONCTBA MU3YUeHHbIX
(hyHKLMIA
MoBTOpeHMe, 06006LLeHNE U

cucTeMaTU3aLms 3HaHUA. OYHKLMK:

NOCTPOeHMe, CBOMCTBA U3YUYEHHbIX
(hyHKLMI
MoBTOpeHMe, 0606LLEHNE 1

cucTeMaTU3aLMs 3HaHUIA. DYHKLK:

MOCTPOEHWe, CBONCTBA N3YUYEHHbIX
(hyHKLMIA

MoBTOpeHWe, 06006LLeHVE U
cucTeMaTm3aums 3HaHUIA.

I"pathmueckoe peLleHne ypaBHEHWIA 1

NX CUCTEM

MoBTOpPEHMe, 06006LLeHNE U
cucTeMaTm3aums 3HaHUIA.

I"pachyeckoe peLleHne YpaBHEHNIA 1

NX CUCTEM
ToroBas KOHTpOs/IbHas paboTa

0606LeHMEe 1 cucTeMaTU3aLms
3HaHWM

OBLUEE KOJ/IMYECTBO YACOB MO
NMPOIrPAMME
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Bubnunoteka LIOK
https://rn.edsoo.ru/7f444f44

Bubnunoteka LIOK
https://rn.edsoo.ru/7f44516a

Bubnunoteka LIOK
https://rm.edsoo.ru/7f4452e6

Bubnunoteka LIOK
https://rn.edsoo.ru/7f445516

Bubnnotek LIOK
https://rn.edsoo.ru/7f43bf66

bubnmotek LIOK
https://rn.edsoo.ru/7f43bf66

bubnmotek LIOK
https://rn.edsoo.ru/7f43bf66
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IMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS
OCHOBHOI1 OFPA30BATEJIbHOI ITPOT'PAMMDBI

9 KUVIACC
Kon "
IIpoBepsiemble npeaAMeTHBIE Pe3yJabTATbI 0CBOEHHS OCHOBHOH
FPOBEPHEMOTO 00pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero o0pa3oBaHust
pe3yJbTarta
1 Yucna v BBIYUCICHUS
- CpaBHUBaTL W YHOPSAOYMBATL paLlMOHANIbHBIE U HPpPaLMOHAIBHBIE
' qucna
Brmmosasate apudmMerndeckue AEHCTBUS C pallOHAIbHBIMU YHCIIAMH,
1.2 coueTasl YCTHbIE U MUCbMEHHBIE MPUEMBI, BBIMOJHATD BLIYUCICHUS C
HpPpaLMOHAIBHBIMY YHCIAMU
13 Haxonuth 3HaueHUs CTeleHel ¢ LeJbIMH MMOKa3aTeNsIMH M KOpHEH,
' BBIUUCIISATH 3HAUEHUSI YNCJIOBBIX BbIpaXKEHUI
14 OxpyrasTh IeHCTBUTEIbHBIE YHCIIA, BBITONHATD MPUKUIKY PE3YJIbTaTa
. BBIYHCIICHUI, OLIEHKY YMCIIOBBIX BbIPAXKEHUH
2 YpaBHEHHS U HEPaBEHCTBA
”1 Pemate nuHEHHBIE UM KBaJApaTHblE ypaBHEHUsA, YPAaBHEHWS,
' CBOIAIINECS K HUM, IpocTelInne 1poOHO-pallHOHABbHBIE YPaBHEHHS
Pemarb cucTeMbl ABYX JIMHEHHBIX YPABHEHHUH C JBYMsI NIEpEMEHHBIMU
22 U CUCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBIIETCS
JIMHEUHBIM
PewaTte TekcTOBble 3amauu anreOpanuecKuM CIOCOOOM C MOMOIIBIO
23 COCTABJICHHUSl YPaBHEHUS WJIHM CHCTEMbI ABYX YpPaBHEHHMH C ABYyMs
NEPEMEHHbIMU
IIpoBonuTh mpocTedInNe WCCISAOBAHUS YPAaBHEHWH M CHCTEM
54 yPaBHEHMH, B TOM 4YHCI€ C [PUMEHEHHEM TrpaduUecKux
. NpeNCTaBIeHUH (HapUMep, YCTaHABJIMBATh, UMEET JI YPABHEHHE WIIH
CUCTEMA YPAaBHEHHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO)
)5 Pemars  nuHeliHble  HEpaBEHCTBA, KBAJIPAaTHBIE  HEPABEHCTBA,

1300paxaTh pelIeHNe HEPAaBEHCTB HA YKCJIOBOW MPSIMOM, 3aIIMCLIBATE

21




2.6

2.7

31

3.2

3.3

3.4

41

4.2

4.3

44

peLleHne ¢ nomoLlbo CMMBOJIOB

PewaTb CUCTEMbl JIMHEWHbIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB,
BK/IOYAIOLLME  KBAJpPaTHOE HEPaBEHCTBO, W306paXaTb  PeLLeHMe
CMCTEMbl HEPABEHCTB Ha YWCNIOBOM MPAMON, 3amMCbiBaTh peLUeHue C

MOMOLLbH0 CYMBOJIOB

Kcnonb3oBaTb HepaBeHCTBa NPU PeLLEHNM pasInyHbIX 3a4aY

dyHKUMN

PacnosHaBaTb  (DYHKUMM  W3YYeHHbIX  BWAOB. Mokas3blBaTb
CXemMaTUYecKy pacrofioXXeHne Ha KOOPAMHATHOM NIOCKOCTU rpagnkoB
(DYHKUMIA BUOA: Y=KX, Y=KX+b, Y KX,y ax2+bx+c, B 3aBUCMMOCTU OT
3HaYeHNn KO3(h(hULMEHTOB, ONUCHIBATL CBOMCTBA (DYHKLI
MoKa3blBaTb  CXEMATMYECKM  Pacno/ioKeHWe Ha  KOOPAWMHATHOMN

MI0CKOCTW TPafMKoB (YHKUMIA BUAa Yy = VX, Y = X W ONUCbIBaTb
CBOWCTBa (DYHKLWiA

CTpouTb 1 n300paXkaTb CXemaTU4yecku rpafikv KsagpaTUUHbIX
(hyHKUWIA, oOMUCbIBATb CBOMCTBA KBALPATUYHBLIX (YHKUMA MO WX
rpagumkam

PacnosHaBaTb KBafpaTUUYHY (YHKUMIO MO (popMysie, NPUBOAUTHL
npvMepbl KBafpaTUYHbIX (YHKUWA W3 peasibHON XXW3HW, (U3MKN,
reomMeTpum

AprMeTMYECKas N TeOMETPUYECKas MPOrpeccum

PacnosHaBaTb apuMETUYECKYIO M FeOMETPUYECKYHO MPOrpeccumn npu
pasHbIX crnocobax 3agaHus

BbINOMHATL  BbIYMCNEHUS C UCMOMb30BaHWEM (hOpMy/ M-ro  YsieHa
apUPMETNYECKON N reOMETPUYECKOA MPOrPeccuin, CymMMbl NepBbIX M
4neHOB

306paxkaTb YneHbl NOCNeA0BaTelbHOCTM TOUYKaMM Ha KOOPAUHATHON
M/10CKOCTH

PewlaTb 3afaun, CBSi3aHHbIE C YMCMOBLIMW MOC/EL0BATENbHOCTAMU, B
TOM uucie 3agaynm U3  peabHOM >KU3HM (C  MCMOMb30BaHMEM

Ka/IbKyNiaTopa, LMMpPOBbLIX TEXHOMOIMNIA)

22



ITPOBEPSIEMBIE JJIEMEHTBI COIEP KAHUSA

9 KVIACC
Kon IIpoBepsieMbIH 2J1EMEHT COACPKAHHA
1 Yucna ¥ BEIYUCICHUSA
1 PauyoHanbHble YHCNA, WPpPALMOHAIbHBIC 4YHCIA, KOHEYHbIE H OECKOHEUHBIE
’ IECATHYHbIE APooH
MHo3xeCcTBO AEHCTBUTENBHBIX YHCEN, IEHCTBUTENIBHBIC YNCIa KaK OECKOHEUHbIE
1o necsaTH4YHbIe ApobH. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXKY MHOXXECTBOM
’ IOEeICTBUTENBHBIX YUCEN U KOOpAUHATHOM npsiMoil. CpaBHEHHE JIENCTBUTENbHBIX
qHcen
1.3 Apubmernueckue qeiicTBUA ¢ AEHCTBUTEIbHBIMH YHCIAMH
H3mepenus, npubnmkeHns, oueHku. PasMepbl 00bEKTOB OKPYIKAIOIEro MHUpA,
L4 JUIUTENBHOCTh MPOLIECCOB B OKpyxaromeM Mupe. [IpubmmxéHHoe 3HaueHHe
' BEJINYUHBL, TOYHOCTh NpuOmmkeHus. Okpyrnenue uncen. Ilpukunka u oneHka
PE3yNBTATOB BBIYHCIICHUIA
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHs C OAHON NEpPEMEHHOM
2.2 JIuneitHOe ypaBHeHue. PelieHue ypaBHeHUM, CBOASLINXCS K INHEHHBIM
23 KBangpatHoe ypasHeHue. Pelnenue ypaBHeHUH, CBOASIIUXCS K KBaAPATHBIM
”4 buxsagpatHoe ypasHenue. Ilpumepbl pewieHus ypaBHEHUH TpeTbed U
' YETBEPTON CTENEHEHN Pa3IOKEHUEM Ha MHOKUTEH
2.5 Pemenune npo6GHO-paLOHANTBHBIX YPaBHEHHIA
2.6 Cucrembl ypaBHeHUN
2.7 VYpaBHeHuE ¢ AByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem nByX JTMHEHHBIX YPaBHEHHI C IBYMS IEPEMEHHBIMU
0 Pemenune cucrem nByX ypaBHEHHI, OAHO W3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOMU CTENIEHH
2.10 I'pauueckast MHTEpIpETALUsI CHCTEMBI YPABHEHUIA C JIByMS [IEPEMEHHBIMU
2.11 Pemenue TekCTOBBIX 3ama4 anredpanyeckum Crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemenune MMHEHHBIX HEPABEHCTB C OOHOM EPEMEHHOM
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2.14
2.15

2.16

31

3.2
3.3
3.4

41

4.2

4.3

4.4

4.5

PellieHMe CUCTEM JIMHENHBIX HEPaBEHCTB C OAHOMN NepeMeHHOiA
KBagpaTHble HepaBeHCTBa

padmueckas WMHTepNpeTaLuus HEpPaBeHCTB 1 CMCTEM HEpaBeHCTB C ABYyMS
rnepeMeHHbIMY

dyHKUMN

KBaspatnuHas (yHKums, eé rpauk wu cBoicTea. [lapabona, KoopauHaThl
BEPLUMHBI Napabosibl, 0Cb CUMMETPUN Napabosbl

"padmkm PYHKUMIAY=KX, y=KX+b 1 UX CBOICTBa

"padmkm PYHKUMIAY =K/X, Y =X31 X CBOICTBA

I"patvKn PYyHKUWIA , U NX CBOMCTBA

Yuncnosble nocneoBaTe/IbHOCTH

OnpegeneHve 1 cNocobbl 3afaHna YMCNOBLIX MOCNef0BaTENbHOCTEN. 3afaHue
nocneaoBaTeNlbHOCTY PEKYPPEHTHON POpMY ol U POPMYNOR 77-ro YneHa

Apudmetnueckas nporpeccus. POpPMynbl  77-10  UNeHa  apugIMETUYECKOM
MPOrpeccuu, CyMMbl MepPBbIX M YIEHOB

eomeTpuyeckad nporpeccus.  Popmynbl  /7-r0 uneHa  reoMeTpPUYecKon
nporpeccuun, cyMMbl NepBbIX M Y1eHOB

306paxkeHne uUNeHOB apUPMETMYECKOW W TFeOMETPUYECKON NpOrpeccuii

TOYKaMW Ha KOOPAWMHATHOW NNOCKOCTU. JIMHENHbIN 1 3KCMOHEHLMaNbHbIA poCT

CnoXHble NPOLEHTbI
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MMPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEGOBAHUSA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOI OBPA3OBATEJILHON
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
npoBePsAEMOro
TpeOoBaHHUSsA

IIpoBepsiemble TPeOOBaHUA K MPeAMETHLIM Pe3yJIbTaTaM
0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOH NPOrpaMMbl OCHOBHOTO
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe OonepupoBaTh MOHSITUSMH. MHOXECTBO, ITIOIMHOECTBO,
omepalud HAaJA MHOXECTBAMH, YMEHHE OINEPUPOBATH MOHATHAMHU:
rpad, cBs3HBIA rpad, AepeBO, LUK, MPUMEHITh UX NPH PELIeHUH
3amay;, yMeHHEe HCHOJb30BaTh rpad)uuecKoe MpeacTaBiIeHHe MHOXKECTB
IJIs1 OMUCAHUS PeaJIbHBIX MPOLECCOB U SIBJICHHH, MPU PeLIeHHH 3amady

U3 APYruX y4eOHBIX MPEIMETOB

VYMeHue onepupoBaTh MOHATUSMU: OINpeENeNieHUe, aKCHOMa, TEOpeMa,
IOKa3aTeIbCTBO, YMEHHE pAacCloO3HaBaTb MCTHHHbIE M JIOXKHBIE
BbICKa3bIBaHUs, NPUBOAUTH INPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKa3bIBAHUA U OTPHULIAHHA BBICKA3bIBaHHI1

YMeHue onepupoBaTh NOHATUAMH. HATYPAJIbHOE HUCIO, MPOCTOE U
COCTaBHOE UYHCJO, JEIUMOCTb HATypaJIbHBIX 4YHUCEN, IPU3HAKU
OEeIUMOCTH, LIEJNO€ YHCIIO, MOAYJb YHCHIA, OOBIKHOBEHHAs ApPOoOb U
necsiTu4dHass OpoOb, CTaHIAPTHBIA BHI YHCIA, PALMOHAIBHOE HHCIIO,
UpPALMOHANIBHOE YHCJIO, apU(pMETUUECKHil KBaAPaTHbI KOPEHb;
YMEHHUE BBINOJHATH ACUCTBUA C UYHCIAMH, CpPAaBHUBAaTb W
yIOPsNOYMBATL 4HCJA, MNPEACTaBIATH YWCIA HAa KOOPAMHATHOMU
IOPSIMOH, OKPYIVIATH 4YHCNA, YMEHHE IeNaTh MPUKUAKY U OLEHKY

pe3yabTaTa BEIYUCIIEHUI

VMeHue omepupoBaTh MOHATHSAMU. CTEIEHb C LEIBIM IOKAa3aTejeM,
apu(pMETUUECKHII KBaApaTHbIM KOPEHb, MHOTOYIIEH, anreOpanueckas
IpoOb, TOXKOECTBO, 3HAKOMCTBO C KOPHEM HATYPalbHON CTEMeHH
Oonbllle €OVHHUIIBI, YMEHWE BBIMOJHITL pacyéTel IO  (opmynam,
npeoOpa3oBaHusi LENbIX, APOOHO-PAIMOHAJBHBIX BBIPAKEHHH U
BBIPaXKEHUN C KOPHSIMH, Pa3jIOKEHHE MHOTOUIEHA HA MHOKHTENH, B
TOM 4YHCIE C WCIOAb30BaHHEM (GOPMYNT pPa3sHOCTH KBaApaTOB U

KBaJpaTa CyMMbl U Pa3HOCTU

YMeHHe onepupoBaTh NOHATUSAMU: UYHCJIOBOE PABEHCTBO, YPaBHEHHUE C
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ONHOWM MEepPEeMEHHOH, 4YHCIOBOE€ HEPAaBEHCTBO, HEPAaBEHCTBO C
MIEPEMEHHOM, YMEHUE pelIaTh JIMHEHHbIE U KBaJApaTHble YPaBHEHMS,
IpOoOHO-palMOHANIbHBIE YPABHEHUSI C OJHOW NEPEMEHHOMH, CHCTEMBI
JIByX JIMHEWHBIX YPAaBHEHWH, JIMHCWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbie ¥  OPOOHO-pAallMOHANIbHBIE HEPABEHCTBA C  OMHOM
MIEPEMEHHOM, B TOM 4YHCJIE MPH PELICHUH 3aJa4 U3 JPYruX MPEeaMETOB
U TPAKTUYECKHUX 3a/a4, YMEHHE HCMHOJIb30BaTh KOOPAUHATHYIO
NpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS H300paKE€HHUS pelleHuit

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh NOHATHIMHA: GYHKIUS, rpaduk GyHKLUMU, HYJIH
byHKIMH, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJNbIIEE WM HAMMEHbIIEe 3HAYEHUS
byHKIHH; yMeHHe ONEepUpPOBAThH MOHSITHAMU: npsiMast
NPONOPLHOHAIBHOCTD, JIMHEHHAss (DYHKIMS, KBaApaTHuHas (DYHKLHS,
oOpaTHasi TNPONOPLHMOHANBHOCTL, mapabosia, runepbona;, yMmeHHe
cTpouTh rpaduku GyHKUHH, UCIONB30BATh rpadUKu AJisl OTPeNeIeHUs
CBOJCTB IMPOLIECCOB U 3aBUCUMOCTEM, ISl pelleHHs 3amaq U3 APYrHx
yueOHBIX TIPEAMETOB W pPEaNbHONH JKH3HH, YMEHHE BBIPAKaTh

bopMyIamMu 3aBUCUMOCTH MEXKy BEIMYHHAMHM

Ymenne OIIepUpOBATH MOHATHUSIMH: MOCJIEZIOBATENBHOCTD,
apupmeTnyecKkass U reoMeTpHYecKas  IPOrPEeCCHH;,  YMEHHUE
HCTIOJIb30BaTh CBOMCTBA MOCIENOBATENBLHOCTEH, (POpPMYyNIBI CYMMBI U
ofmrero wieHa IpU PELICHUH 3a7ad, B TOM YHUCIe 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HU

YMeHne perarh 3a1a4d Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI,
IONM W YacTH, ABIKEHHe, paboTy, LEeHy TOBapOB U CTOUMOCTB
MOKYTOK M YCIIYT, HAJIOTH, 3a/1a41 U3 OOJIACTH yIPaBJICHUS JTUIHBIMU U
ceMeWHbIMH  (UHAHCAMH), YMEHHE COCTAaBJISAITb  BBIPAKEHMS,
yYpaBHEHMs, HEpPaBEHCTBA M CHCTEMBI IO YCJIOBHIO  334ayM,
HICCJIEIOBATh TIOJIyY€HHOE PELIeHUe M OLEHUBATh IPaBIONOROOHOCTD

MOJYYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh MOHATHUSAMH: (UTypa, TOUYKA, OTPE3OK, Ipsmas,
Jy4, JIOMaHasi, yrojl, MHOTOYT'OJIbHHUK, TPEyroJbHUK, PABHOOEIPEHHBII
U PABHOCTOPOHHUHN TPEYrOJbHUKH, MPSIMOYTOJIBHBIH TPEYTIOJIbHHUK,

MenuaHa, OMCCEKTpUCA W BBICOTA TPEYrOJbHHUKA, YETHIPEXYTONBbHHUK,
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nmapauiesiorpaMM, poM0, MpSAMOYTOJBHHK, KBAaApaT, TpPameLws;
OKpPY>KHOCTb, KpPYT, KacaTeJIbHasi, 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢durypamu;, ymeHue pelaTb 3aAadd, B TOM YHCJE€ U3 MOBCEIHEBHOM
JKU3HM, Ha HAXOXIEHUE TNeOMETPUYECKHMX BEJIMYMH C NPUMEHEHUEM

H3yUYeHHBIX CBOMCTB (pUTyp U PakToB

10

VMeHre OMEepUpoOBaTh IOHATHSAMH. PAaBEHCTBO (UIryp, PaBEHCTBO
TPEYrOJILHUKOB; IapajuIebHOCTh M NEPIEHANUKYJSPHOCTb MPSMBIX,
Yyrojg MEXAy TNPSMBbIMH, [EPIEHOUKYJAP, HAKIOHHAS, MPOEKLMs,
nogobue ¢uryp, mogoOHbIE TPEYTONBHUKY, CHUMMETPUST OTHOCUTEJIBHO
TOYKH ¥ TNPSIMOM, YMEHHE PacIIO3HaBaThb PABEHCTBO, CHMMETPHUIO U
nogobue ¢uryp, napajieNbHOCTh U IEPIEHANKYJISIPHOCTD MPSMBIX B

OKpYKaIOIEeM MHpe

11

YMeHue omnepupoBaTh MOHSATUSAMH. JJMHA, PACCTOSIHUE, YroJi
(Benmu4MHA yrjla, CHHYC W KOCHHYC YIJla TPEYrOJIbHHMKA), IUIOMIajb,
yMEHUE OLIEHHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE;, YMEHHE TPUMEHSITh (QOpPMYyJbl TEpUMETpa H  IUIOMAAU
MHOTOYTOJIbHUKOB, AJUHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, oObema
MPSIMOYTOJILHOTO TapalljiesieNuIleia, YMEHHE NPUMEHATh INPU3HAKU
pPaBEHCTBA TPEYT'OJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy lIludaropa, TpuUroHOMeTpUYECKHE€ COOTHOIUEHHUS  IUIs

BBIUUCIICHHS JUIMH, PAaCCTOSHUM, MIOLaaen

12

Vmenne uszoOpaxkarb Iockue ¢urypel W HX KOMOWHAUUH,
HIPOCTPAHCTBEHHbIE (UIYPHl OT PYKH, C TOMOIIBI YePTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEINCTB IO TEKCTOBOMY WJIH

CUMBOJIBHOMY OIMUCAaHHUIO

13

YMeHue omnepupoBaTh TOHATHUSAMH: NpPsMOYrojibHas  CHCTEMa
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEICHHUE BEKTOPA HA YHCIIO, CKAJLIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BATh BEKTOPbl U KOOPAMHATHI AJsl NPENCTABICHHUSA
OaHHBIX W peIleHWs] 3aja4, B TOM YHCJIE€ U3 JAPYyrux y4eOHBIX

MPEOMETOB U PEAIbHOM KU3HU

14

YMeHue OonepupoBaTh MOHATHSMU. CTOJOUKOBBIE M KPYrOBBIE
aMarpaMmbl, TaOnumpl,  cpefHee  apupMeETHYECKOe, MeJUaHa,
HauOoJbllee ¥ HavMEHbLIEe 3HAYEHUS, pa3Max 4UCIOBOro Habopa;

yMEHHE  H3BJIeKaTb, HWHTEPIPETHPOBaTb U  HpPeoOpa3oBHIBATH
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uHQOPMALIMIO, TPEACTABICHHYI0 B TaONMIaX W Ha JuarpaMmax,
OTPAXKAIOLIYIO CBOIMCTBA M XapPaKTEPUCTHKH pPEaJbHBbIX IMPOLECCOB U
SBJICHUH, yMEHHE pAaCIIO3HaBaTb M3MEHUYUBBIE BEIMYMHBI B

OKpY’KarolleM Mupe

15

VMeHue OomnepupoBaTh MOHITHAMH. CIy4YalHBIA ONBIT (CIydalHBINA
SKCMEPUMEHT), DJJIEMEHTapHOe COObITHEe (PJIEMEHTapHBIA HUCXOM)
CIIY4aifHOTO OIBITA, CJy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOIWTb BEPOSITHOCTH CIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, YMEHHE peIlaTh
3a/1a4d METOIOM OpPraHH30BAHHOTO Mepedopa U ¢ HCHOJIB30BAHUEM
IIpaBUJIa YMHOXXCHHUS, YMEHUE OL€HHBaTb BEPOATHOCTH PpeajibHBbIX
COOBITHI U SIBJIEHHI, INOHMMAaTh POJb MPAKTHUYECKH TOCTOBEPHBIX H
MAaJIOBEPOSTHBIX COOBITHH B OKPY)KAIOIIEM MHpPE U B JKHU3HH;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHIl, 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEJI U €ro POJBHO B MaCCOBBIX ABJICHUAX

16

VMeHue BbIOMpaTh MOAXOMAIIUI HM3YYEHHBIH METOX U PEeLIeHWs
3a/1a44, NPUBOAUTH NMPUMEPHI MAaTEeMaTUUECKUX 3aKOHOMEPHOCTEH B
NPUPOAE U JKU3HH, PACIO3HABATL MPOSBICHUE 3AKOHOB MAaTEMAaTHKH B
HCKYCCTBE, OINMCHIBATb OTHAENbHbIC BBIAAIOLINECS PE3YJIbTAThl,
NIOJIy4EHHbIE B XOA€ Pa3BUTUS MAaTEMATHKH KaK HAyKH, MPHBOIMTH
IPUMEPbI MATEMATHYECKUX OTKPBITUH M X aBTOPOB B OT€YECTBEHHOM

Y BCEMHUPHOI UCTOPUU
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INEPEYEHbDb 9JIEMEHTOB COAEPKAHUSI, TIPOBEPSIEMBIX HA OI'D
IO MATEMATHKE

Kon

IIpoBepsieMblIi 3JIEMEHT COAEPKAHHUS

Yucna ¥ BBIYUCIEHUS

1.1

Harypanpneie u uensle yncna. IlpusHaku AeIMMOCTH LENbIX YUCEI

OObIKHOBEHHbIE M JeCSATHYHble  JOpoOM,  MpOUEHTbl, OeCKOHEeUHbIe

12 nepuoauveckue Apodu
PaunoHanbHble uncna. Apudmermdeckue onepanMd ¢ PalHOHAIbHBIMH
t3 YUCIaMHU
JleiicTBUTENbHBIE YHCIA. ApU(PMETHYECKHE ONEpaluu ¢ JeHCTBUTEIHHBIMU
L4 HUCJIaMU
[Mpubnuk€HHbBIE BBLIYNCIEHUS, MPAaBWIA OKPYIJICHWs, TNPUKHAKA H OIEHKa
h> pe3yibTaTa BEIYUCICHUN
2 AnrebpanyecKkue BbIPaXKEHHS
2.1 bykBeHHbIe BBIPAXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
”2 Cremenb ¢ uenbiM mnokasarenaeM. CTeneHb C palMOHANBHBIM TMOKa3aTeNIEM.
' CroiicTBa cTeneHu
23 MHOro4s1eHb!
2.4 Aunrebpaudeckast [poOb
)5 Apudmernuecknii  KOpeHb  HATypaJibHOH  CTENeHH. Hencreus ¢
' apupMeTHUECKUMH KOPHIAMH HaTypPaJIbHOM CTENEeHN
3 VYpaBHEHMs 1 HEPABEHCTBA
31 Ilenvie u ppoOHO-panmOHaNbHBlE ypaBHeHHA. CHCTEMBI W COBOKYITHOCTH
’ ypaBHEHU
39 Llenvie u apoOHO-pammoOHaNbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIMHOCTH
’ HEPABEHCTB
33 PewieHne TeKCTOBBIX 3a71a4
4 Hucnosbie MOCNENOBATEIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHusl MOC/IENOBATENLHOCTEH
42 Apudmernueckas u reoMerpuueckas mnporpeccun. Dopmysia  CIOKHBIX
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MPOLICHTOB

5 DyHKIMU
Oyuknmst, cnocoObl 3amanus ¢yHkmmu. [papux  dyakumu.  Obnacts
OTIpEeNIeJICHNs] 1 MHOXKECTBO 3HaueHuH (yHkumu. Hymn ¢pysxmum. TIpomexyTku
5.1. 3HAKOIMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl H
MUHUMyMBbl (pyakiun. Hambonbpimee W HauMmeHbliee 3HaueHUEe (YHKLUUH Ha
MIPOMEXKYTKE
6 KoopaunaTel Ha npsAMOM U MIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBONCTBA
7.2 Tpeyronbauk
73 MHOroyronbHUKU
7.4 OKpy>KHOCTb U KpYyT
7.5 HsmepeHne reoMeTpUIECKUX BETUINH
7.6 BekTopel Ha MIOCKOCTH
8 BeposaTrHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
82 BeposrnocTts
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr
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