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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma no ydueOHOMY mpenmeTy «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO
00pa3oBaHus COCTaBJICHA HA OCHOBE!

. @denepanbHoro 3akoHa «O0 oOpazoBanum B Poccuiickoit Denepanum» ot 29.12.2012
Ne273-03;

. oOroc OCHOBHOTO o01ero o0pa3zoBaHus, YTBEPKIECHHBIM MIPUKA30M
MunnpocsemieHusP® 0131.05.2021 Ne 287(nanee — ®I'OC O00);

. TpebGoBanmii K pe3yibTaraM OCBOCHHS OCHOBHOW 0Opa30BaTEIBHON MPOTPaAMMBI

OCHOBHOTO 0011ero oopa3oBanusi, npezacrabieHHsx B DT'OC O0O0;

. [TpumepHO#t 0cHOBHOM 00pa30BaTENLHON MPOrpaMMBI OCHOBHOTO 00IIero oOpa3oBaHusI,
0100peHHON perieHneM  (eaepaTbHOTO  y4eOHO-METOIMYECKOTO0 OOBEAMHEHUsI T0
obmemy oOpazoBanuio, mpotokos 1/22 ot 18.03.2022;

. [IpuMepHO#T OCHOBHOM 00pa3oBaTENbLHON MPOTPaMMBbI OCHOBHOTO 00IIero 0O0pa3oBaHUs
npenMera «®Dusnkay, oJ0OpEeHHOH penieHHeM (enepaabHOT0 y4eOHO-METOAUYECKOTO
00beMHeHus 1o obieMy oOpa3zoBanuio, mpotoko 3/21 ot 27.09.2021;

. Pa6oueit mporpammeiBocniutanuss MbOY COLI um. M.IO. JlepmonToBa c. 3acedHoe;

. [Ipukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknenuu Ilopsiaka
OpraHM3allii M OCYILIECTBJICHHUS 00pa30BaTEIbHON JAEATEIbHOCTH [0 OCHOBHBIM
o0ureo0pa3oBaTenbHBIM pOrpaMMaM — 00Opa3oBaTeNbHBIM MporpaMmaM HauyalbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEeIHEro 00IIeTro 00pa3oBaHUs;

. CIl 2.4.3648-20 «CaHMTapHO-3MUIAEMHOJIOTHYECKUE TpeOOBaHUSA K OpraHu3alusiIM
BOCITUTaHMS U 00y4€HHUs, OTJbIXa U O3JIOPOBJICHUS JI€TEl U MOJOJEKNU», YTBEPKICHHBIX
IIOCTAHOBJIEHUEM IJIABHOTO CaHUTAPHOTO Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnueckrue HOPMATUBBI M TpeOOBaHUS K OOECIICUCHUIO
O0e3omacHOCTH M (W) OE3BPEAHOCTH MJIsA dYelloBeKa (PAKTOPOB Cpembl OOMTaHUS»,
YTBEPKJIECHHBIX TOCTAHOBJIECHUEM IIaBHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2

. [Tonoxxenust o paboueld mporpaMMme Y4eOHBIX TPEIMETOB, KypcCOB, MOAYJEH, KypcCOB
BHeypouHo# nearenbHocTd MBOYCOIL um. M.YO. JlepmoHTOBa c. 3aceqHoe.
CogepxaHue MpoOrpaMMbl HalpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU

IPaMOTHOCTHU YYalIUXCS U OPraHU3alMI0 U3y4eHUs] (PU3UKU Ha JeSTeIIbHOCTHON ocHOBe. B Heit

YYUTBIBAIOTCS  BO3MOKHOCTH  TIpeaMeTra B peanusanuu  TpeOboBanuin PIOC OO0

K IJIJAHUPYEMbIM JIMYHOCTHBIM M METalpeJMETHBIM pe3yibTaTaM oOOydeHHs, a Takxke

MEXIpPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEAMETOB HAa YPOBHE OCHOBHOIO

obmiero oOpazoBaHus. B mporpamme ompenenstoTcs OCHOBHBIC LM H3y4eHHs (U3HKU Ha

YpOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, IIIAHUPYEMbIE pPe3ylbTaThl OCBOCHUS Kypca (DU3HKU:

JTUYHOCTHBIC, METaNpeMETHbIE, peAMeTHbIE (Ha 0a30BoM ypoBHe). [IporpamMma ycranaBnuBaet

pacmpeneneHue y4yeOHOro Marepuala N0 rogamM oOydeHHs(MO Kiaccam), Mpeagaraer

MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUCHHS TEM, OCHOBAHHYIO Ha JIOTHKE pPa3BUTHSI

MPEIMETHOTO COAEPKAHUS U YUE€Te BO3PACTHBIX OCOOCHHOCTEH yualuxcs, a TakKe MpUMEpHOe

TeMaTH4YecKoe IIAaHUPOBAHUE C YKa3aHHEM KOJIMYEeCTBA YAaCOB Ha HM3y4YCHHE KaKJOW TEeMBbl U

MPUMEPHOI XapaKTePUCTHKON Yy4eOHOU NEeATENbHOCTH YYallUuXCcs, peau3yeMou Mpu HU3ydeHUH

atux TeM. [Ipu pa3paboTke paboueil mporpaMMmbl B TEeMATHMUYECKOM IUIAHUPOBAHUM YYTEHBI

BO3MOHOCTH HCIIOJIb30BAHUSA DIEKTPOHHBIX (IUGPOBBIX) 00pa30BaTENbHBIX PECYPCOB,

SBISIOMIUXCS  y4eOHO-METOJMYECKUMH ~ MarepuaiamMu  (MyJIbTUMEIUIHBIE  MPOTPaMMBI,

ANIEKTPOHHBIC YIEOHUKH W 33JaYHUKHU, DJIEKTPOHHBIE OMOIMOTEKH, BUPTyalbHBIE Ta00OpaTOPHH,

UTPOBBIE TPOTPAMMBI, KOJUICKIIMH IU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), pPEaTUIYIOIINX
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munakTruueckue Bo3moxkHoct UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY
00 oOpa3oBaHUH.

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHHs: OHA
06ecnqu/IBaeT HU3YUYCHHUC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOywaroumuxcs Hay4dHbIX [PEACTaBICHUM O IPOUCXOXKICHUM U CYLUIHOCTHU
anreOpanvecknx aOCTpaKIMii, Crnoco0e OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHUA U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTUKE CIIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUSI M KAa4EeCTB
MBIIIICHHS, HEOOXOAMMBIX JUIS aJalTallid B COBPEeMEHHOM IndpoBoM oOmecTBe. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepxkAeHUs. OcBOoeHUE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yqa}01111/1xc;{: OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAUYUTEIBHBI OOBEM CaMOCTOSTEIBLHOW JAESTEIIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIFHOE PpEIIeHHWe 3ajad  SBJSIETCS — peajm3armeit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06yquI/1${.

B crpykrype mnporpammbl yueGHOro Kypca «Anredpa» A OCHOBHOTO 0OILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJEpKaTeNbHO-METOUeCcKre JMHUKN: «Yucma u
BEIUMCIICHUS, «AJNTeOpanveckue BBIPAKCHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUUY.
Ka)K)]af[ M3 OTUX COACPKATCIbHO-MCTOANYCCKUX JIAHAN Pa3BUBACTCA HA MPOTAKCHUU Tpex JIET
W3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMH. B Xoje u3ydeHus: yaeOHOro Kypca
00y4aroImuMCcs IPUXOAUTCS JIOTUIECKH PAcCyXAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOoro oOpa3oBaHUS H
CTMOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIOUNIMMHCS OCHOB YHUBEPCAIBHOTO MaTEeMaTHYECKOTO
s3b1ka. ConepkaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YyUeOHOTO Kypca «Anredpay sBiseTcs
€ro MHTETPHUPOBAHHBIN XapaKTep.

Conepkanne nuHHM «YWCna W BBIYUCICHHS» CIYXHT OCHOBOW ISl JAJbHEHIIEro
W3yUYCHHs] MaTEeMaTHUKH, CIIOCOOCTBYET PA3BHTHIO y OOYYAFOIIUXCS JIOTMYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, & TAK)KE MPUOOPETCHHIO MPAKTUYCCKUX
HAaBBIKOB, HEOOXOJMMBIX [UIs TMOBCEIHEBHOW JXWU3HHU. Pa3BUTHE MOHATHA O YKCIE HAa ypOBHE
OCHOBHOTO 00IIIero 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH U HPPANUOHATIBHBIMH YHCIIAMHU,
(dbopMUpOBaHHEM MPEICTABICHUIA O JNCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpauecKuxX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI U  HEPABEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHUIO Y  OOydYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HeoOXOJMMOro [Uisi pEHICHUs 3a7ad MaTeMaTUKHU, CMEXHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs
y4eOHBI  MaTepuajl TpPYNIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIpAXKEHHWH.  AnreOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHKH KaK sI3bIKa Ul MOCTPOSHHS] MaTeMaTHYECKHX MOJeNeH,
OTIMICaHUs TMPOLIECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKkKe
JanbHelIee pa3BUTHE AalTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJAUMOT0, B YAaCTHOCTH, IS
OCBOEHHS Kypca WHQPOpPMATHKH, M OBJAJCHUE HaBbIKAMH JCIYKTUBHBIX PacCYKICHHU.
IIpeobpa3oBaHne CUMBOJBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO BOOOpa)KE€HUs, CIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUUYECKOW  JIMHUM  HAIENIGHO HAa  MOJIyuYeHHUE
00yJaroImUMHUCs 3HaHUH O (PYHKIMIX KaK BaKHEHIIEH MaTeMaTHYeCKONH MOJIEIH JJIsl ONMCAHUS



U HCCIEJOBAaHUSl Pa3HOOOpa3HBIX MPOIECCOB M SBJICHUN B mpupoae u oOmecTte. M3ydyenue
MaTepualia CHOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIOJb30BATh pPAa3InYHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBbIC, CUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MIPEJICTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALIAN
U KyJbTYPHI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Amnrebpay,
KOTOPBIM BKIJIIOYAET CIEAYIOLUIME OCHOBHBIE pa3liesibl cojepkaHus: «YHuciaa U BBIUKCICHUS,
«Anredpanyeckre BbIpaKEHUsN», «YpaBHEHUS U HEPABEHCTBA», «DyHKIIUI.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).

COJEPKAHUE OBYYEHUSA
7 KUIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIE, MEepexoj] OT OJHON (opMbI 3amucH Apoleil K
npyroii. IloHsiTHE palMOHAIBLHOTO YKCIIa, 3aliCh, CPABHEHUE, YIOPSAJOUMBAHUE PAMOHATIBHBIX
yucen. ApudmMernyeckue AeHCTBUA C pallOHAIbHBIMU YMciIaMu. PelieHue 3aqad U3 peanbHOR
MPaKTUKH HAa YaCTH, HA JPOOH.

CreneHpb ¢ HaTypaJbHBIM IMOKa3aTeleM: ONpelesieHue, NMpeoOpa3oBaHUe BbIpAKEHUI Ha
OCHOBE OTpe/ieNieHus], 3anich O0onbuX ynceln. [IporeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
IpoOu B BHUJE MPOLIEHTOB. TpH OCHOBHBIE 337aull Ha MPOLIEHTHI, PEIIeHUE 3a7a4d U3 peaabHOI
IIPaKTUKH.

IIpuMmeHeHNre IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[TepemenHble, YMCIOBOE 3HAYEHUE BBIPAXKEHUSI ¢ MEpeMEHHOW. JlomycTUmble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (HOPMYJIbI.
Beruucnenus no gpopmynam. [IpeobpazoBaHne OyKBEHHBIX BbIpAaXKEHUH, TOKIECTBEHHO paBHBIE
BBIpAXKEHHUs, IPaBUJIa MPeoOpa3oBaHMsl CyMM M NPOU3BEACHUH, MpaBWila PacKpblTUs CKOOOK U
IIPUBEICHUS NTOI0O0HBIX CIaraeMbIX.

CBOMCTBa CTENEHU C HATYPAJIbHBIM I10OKA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. Crenenb MHOrouiaeHa. Cll0)KeHHE, BBIYNTAHUE, YMHOKECHUE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, IIpaBuUia MpeoOpa3oBaHUsl YpaBHEHUS, PABHOCHIIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO YpaBHEHUS,
pellleHne JHMHEWHBIX ypaBHEHMH. CocCTaBiIeHHME YypaBHEHUM IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33/1a4 C IOMOLIBbIO YPABHEHUI.

JIuHeliHOe ypaBHEHME C JABYMs NEpeMEeHHbIMHU U ero rpaduk. Cucrema IByX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PelneHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUHA
Koopaunara touku Ha mnpsmoi. HucnoBble NpoMEXyTKU. PaccrosiHre Mexay ABYMs
TOYKaAMU KOOPJAMHATHOU MPSMO.



[IpsmoyronbpHast cucrema koopauHat, ocu OX m Oy. Abcmucca U opauHaTa TOYKH Ha
KoopAMHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHblx 3aBucuMocTei. [lonstue ¢ynkuun. ['padux Pyaknuu. CBoiicTBa  (QYHKIHIA.
Jluneitnas ¢ynkuws, e€ rpapuk. ['papux Gynkuuu y = |X|. ['paduueckoe pelieHne THMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KIIACC

Yucia ¥ BbIYMCICHUS

KBanparuslii kopeHb u3 uucia. [lonsrue o0 wuppaunuvoHanbHOM uuncie. JlecsaTuuHbie
NpUOIMKEHHUS UPpaMOHATIBHBIX uncen. CBOICTBAa apupMETHIECKUX KBAJPATHBIX KOPHEH M MX
MPUMEHEHHE K NpeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHHM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1enbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alIUCh YKCa.

Aaredpanyeckue BbIpakeHHs

KBanpathblil TpE€XusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. ClroxeHue,
BBIYMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BhIpaXeHHUS] U HX
npeoOpa3oBaHHUe.

YpaBHeHUsSI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHel KBaapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBomAuIMXCs K JIMHEWHBIM U KBaapaTHbIM. [lpocreitmne npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'pacdmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs NMEPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs IepeMeHHbIMH. [IpuMepsl perieHus CHUCTEM HEJIWHEWHBIX YPaBHEHHM C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoHMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHON. CHcTembl
JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOnacTh ONMpeneieHus U MHOXKECTBO 3HaueHu# ¢(yHkuu. CrocoObl
3aaHusl PyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB dyHkiuu mo e€ rpaduky. IIpumepsr rpadukos
(GYHKIHHI, OTpaXKaroUIMX peaabHbIe POLECCHI.

OYHKIMH, ONMUCHIBAIOININE MPSAMYI0 M OOpPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. [paduueckoe pemerue ypaBHEHUH U cUCTEM
YPaBHEHUM.

9 KVIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble 4Kcna, uppanoHaIbHbIE YMCIIA, KOHEYHbIe U OECKOHEUHbIE JeCSITUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBIC UHMCIAa Kak OeCKOHEYHbIE
JIecsITUUHbIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apupMETHYeCKue NEHCTBUS C ACHCTBUTEIBHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYKAIOIIEM
MHpE.

[Mpubnmk€HHOe 3HAYEHHE BEIMYWHBI, TOYHOCTh NpuOmmKeHus. OKpyrieHue 4YHcel.
[Ipuxuaka v olieHKa pe3yJbTaTOB BBIUUCICHUM.



YpaBHeHuUsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJAIUMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumeps! pemieHuss ypaBHEHUM TpETbEed M 4YETBEPTOM CTEIEHEH
Pa3I0KEHUEM HAa MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  yYpaBHCHHMU.  PemieHme  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YpPAaBHEHUN C JBYMs INEpEMEHHBbIMH. PellleHne cucreM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpOW cremeHu. ['paduueckas MHTEpPIpETaNns CUCTEMBbl YPaBHEHHUN C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHue cucreM JMHEMHBIX
HEpaBeHCTB ¢ oJHOW mnepeMeHHOU. KBanpartnele HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEpPUIMHBI
mapaboJIbl, 0Cb CHMMETPHUU TTapaboIIbL.

Ipadukn dyrxrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i nx cBoiicTa.

YucsioBble MOCA€10BATEILHOCTH U MPOTPECCHH

[ToHATHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO WiIeHa.

Apudmernueckas U reomerpuyeckas — mporpeccuu.  Dopmynel  N-ro  uneHa
apuMETHUECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTrpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMATBHBIN poCT. CI0KHBIE MPOLECHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHS IIPOrpaMMbl Y4eOHOro Kypca «Aisredpa»
XapaKTepU3YIOTC:

1) narpuoTnyeckoe BOCIIMTAHUE:

NpOSIBJICHHEM MHTEpeca K NpOIJIOMY U HACTOSIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIICHHEM K JIOCTUXKEHUSM POCCUHCKHX MaTEeMaTUKOB M POCCUICKON
MaTeMaTU4YeCKOH IIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HayKaxX U MPUKIIAJHBIX
chepax;

2) rpaxIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakJaHWHA M pean3alud ero IMpas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIHMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpoLEeayp I'pakJaHCKOro oO0IiecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPoOJieM, CBA3aHHBIX C MPAKTHMYECKHUM IMPUMEHEHHEM JIOCTHKEHUMH
HayKH, 0CO3HAaHUEM BaJKHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B ACATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTaHOBKOW HA aKTUBHOE Y4YacTHE B DPELIEHUM IMPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAaHNUEM Ba)XKHOCTU MAaTEMAaTUYECKOT0 00pa30BaHUs HA MPOTHKEHUU BCEH
KHU3HU Ul YCIIEUTHONW Mpo(ecCHOHANBHOM JEATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,



OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJILHON TpaeKkTOpuu oOpa3oBaHHs W
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YeCKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOILHMOHAILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHUI, YMEHHUIO BUICTh MAaTEMaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'0 IMO3HAHUSA:

OpHUEHTAIIMEeN B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABJICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKA, MNPHUPOIbI M O0OIIEeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4YeOBEUECKOW EATENbHOCTH, ITaloB €€ pa3BUTHS U
3HAYUMOCTHU JJIs Pa3BUTHS IIMBUIIM3ALINH, OBJIAJICHUEM SI3bIKOM MATEMaTHUKUA U MaTEMaTUYECKOU
KyJIbTypOH Kak CpEICTBOM TO3HAHUS MHpPA, OBJIAJIECHUEM TMPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATEIBCKOM IEITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMupoBaHHe  KYJLTYPbl  30POBbSl M
IMOIMOHAJIBHOIO 0JIArONOJIYYHsl:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYeCKUE 3HAHUS B HMHTEPECAaX CBOETO 3/I0POBbBS,
BEJICHUSI 3JI0POBOTO 00pa3a XKU3HU (3I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHSITUH U
OTIbIXa, peryispHas ¢(usnueckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAINEeH Ha MPUMEHEHHWE MaTeMaTWYeCKUX 3HAHWM IS pelieHus 3aaad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpenpl, IUIAaHUPOBAHUS TIOCTYIKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUH JIJII OKPYXKAIOIICH CpeJlbl, 0COZHAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTUUECKHUX
poOJIeM 1 yTel UX pelIeHNs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAJbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSIX HEOMPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JeSTeIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHMUN HOBBIX 3HAHHM, B TOM 4ucie GOPMYIHPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00bEKTaxX M SIBJICHUSIX, B TOM UYHCJE paHee HEU3BECTHHIX, OCO3HABATH
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIONIMI KOHTpPMEp, KOPPEKTUPOBATh MPHUHUMAEMbIE PELICHUS U
nercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OBIT.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHBIE YHHBepcaAJlbHbIe Y4eOHbIe JeiicTBUSA

Ba3oBble 1ornyeckue geicTBus:

®BLISBJIATE U XapPaKTEpU30BaTh CYIECTBEHHbIE NPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIY MOHATHAMH, (OPMYIUPOBATH ONPEAEICHUS MOHATH,
yCTaHaBJIMBaTh CYLIECTBEHHBINH NMPU3HAK KiacCU(UKALMU, OCHOBaHUS JUIsl 0000IIeHUs
U CPaBHEHMsI, KPUTEPUHU ITPOBOJAMMOIO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYJIHUPOBATH U NPEOOpPa30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00I1E, YCIOBHEIE,

® BHISIBJIATE MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NMPOTUBOpPEUHs B (akTax,
JIAHHBIX, HAONIOJCHUAX M YTBEPXKACHUSAX, NpEeIJaratb KPUTEPUM Ui BBISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;



e Jie7IaTh BBIBOJBI C HCIHOJB30BAHWEM 3aKOHOB JIOTHKH, JIEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aK/IIOUYEHUH, yMO3aKIIFOUEHHUH 110 aHAJIOTUH;

® pa30upaTh J0Ka3aTeNLCTBA MATEMATUYECKUX YTBEPXKICHHUN (MPSIMbIE M OT TPOTUBHOTO),
MPOBOJIUTH CaMOCTOSITEIBHO HECJIOKHBIE JJOKAa3aTelbCTBA MAaTEMaTHYECKHX (DaKTOB,
BBICTPAMBATh apryMEHTAIUIO, TIPUBOIUTH MIPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS,

e BEIOMpaTh croco0® pemeHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pereHusi, BEIOMpaTh HanOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarebckme 1eiCTBUS:

®IICIIOJIb30BATh ~ BONPOCHI ~ KAaK  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHMS,
(dbopmMynupoBaTth BOIIPOCHI, bukcupytomnue MIPOTUBOpEYHE, npobiemMy,
CaMOCTOSITEJIbBHO YCTaHABJIMBATh MCKOMOE M JlaHHO€, (OpMHUpOBaTh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

®[IPOBOJUTH IO CAaMOCTOSITENbHO COCTABJIIEHHOMY IUIaHY HECJIOXHBIM OSKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEJIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOIro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0H;

® CaMOCTOSATENBHO (popMyIHpoBaTh 00OOUIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBENEHHOTO
HaOJIO/IEHUs, UCCIIEeI0BaHUs, OLEHUBATh JTOCTOBEPHOCThH IMOJIYYEHHBIX pPE3YyJbTaToB,
BBIBOJIOB U 000OIICHHIA;

® [[POrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIABUTaTh MPEIOJIOKEHUS O
€r0 pPa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

® BBISIBJIATH HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIUHU, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a1a4u;

® BEIOMpPATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIUIO
pa3NUYHBIX BUJOB U (POPM IPEICTABICHHUS;

e BEIOMpaTh (GOpMy IpPEACTaBICHUS MHPOPMALUK M WUIIOCTPUPOBATh PELIaeMble 3aJauu
cXeMaMH, AuarpaMMamu, MHOHM rpadukoil 1 ux KoMOMHALUAMU;

® OIICHUBATh HAA&KHOCTh MH(MOPMALMK IO KPUTEPUSAM, HPEIJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSTEINBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe J1eiCTBUA:

® BOCIIPMHUMATh U (HOPMYIMpOBATh CYXKJEHHS B COOTBETCTBUM C YCIOBUSAMH U LEJIAMHU
oOI1eHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaThb CBOK TOYKY 3pPEHHMsSI B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHU 10 X0y peIlIeHUs 3aJjauyl, KOMMEHTHPOBATh
MIOJIy4EHHBIH pe3ynbTaT;

®B X0Jie 00CYX/IeHHs 3a]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJaeMOM TeMbl, MPOOJIEMBI,
pemaeMoi  3a7ayM, BbICKa3blBaTh UJEH, HalEJIEHHbIE Ha TIOMCK peIleHHs,
COIMOCTABIATh CBOM CYXJAEHHUS C CYXICHHUSMU JAPYrMX YYacTHHKOB JIMAJIOra,
oOHapyXHUBaTh pazIMyue U CXOJCTBO MO3UIMIL, B KOPPEKTHOU popme popMyarpoBaTh
pa3HoIJIacusi, CBOM BO3PaXKEHMUS,;

® [IPE/ICTABIIATh PE3YJbTaThl PEIICHUs 3aJadM, 3KCIIEPUMEHTa, UCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIJIEHHS C Yy4€TOM 3a/ad MpPE3eHTAlMU U
0COOEHHOCTEH ayTUTOpHH;

® IOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOThl IpU
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/ay;

® IPUHUMATh 1I€J1b COBMECTHOW IESTENbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacmpenensiTh BHIb pabOT, JOroBapUBaThCS, OOCYKIaTh Npolecc MU
pe3yabTat paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFO/ICH;



® y4aCTBOBATh B IPYNIOBHIX (hopMax paboThl (00CyXIeHHS, OOMEH MHEHUSMH, MO3TOBBIE
IITYpMBl M JAPYrHE), BBIIOJIHATH CBOIO YacTb pPa0OThI M KOOPAWHUPOBATH CBOU
JEWCTBUS C IPYTUMU YICHAMHU KOMaH/Ibl, OICHWBATh KAUe€CTBO CBOETO BKJIA/1a B OOIIUI
MPOIYKT IO KPUTEPUIM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBUSL.
PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbI€ TeiicTBUSA
Camoopranu3anus:
® CAMOCTOATEJIBHO COCTaBISTh IUIAH, AITOPUTM pEUIeHHs 3anaud (WM ero 4YacTb),
BBIOMpATh CIMOCOO peHIeHHsT ¢ YYETOM MMEIOUINXCS PECYpCOB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOUMOHATbHbI HHTEJIEKT:
®BJA/IETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJISI IpoIlecca M pe3yibTaTa perIeHHUs
MaTeMaTUYEeCKOM 3a1auHu;
® IPEJBU/IETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEHICHWW 3aJadd, BHOCUTH
KOPPEKTHBHI B JICITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIMIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa JESATEIHLHOCTH TOCTABICHHON €M U YCIOBHSM,
OOBSICHATh TPHYUHBI JIOCTHKCHHUS WM HEIOCTIDKEHHsS IIeJH, HAXOJWUTh OUINOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IHNPEIJMETHBIE PE3YJIBTATBI

K koHmy oOydeHuss B 7 kJjacce OOydarOMMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pE3yIbTaThI:

Yucia 1 BBIYUCICHUSA

BoimonHsATe, coderass yCTHbIE W THCbMEHHBIE MPUEMBI, apupMeTHUECKHue JEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHsS YHUCIOBBIX BBIPKEHHM, MPUMEHATH Pa3zHOOOpazHble CHOCOObI U
NpUEMBl BBIYMCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHbIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amucu yucen K Apyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAIOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yucia.

BbINONIHATE PUKUIKY M OLEHKY pe3yNbTaTa BBIYMCICHUH, OIICHKY 3HAYEHUN UYMCIIOBBIX
BBIpaKEHUH. BBINONHATE NEMCTBHS CO CTETIEHSAMHU C HATYPaJbHBIMU MOKA3aTeNsIMU.

[IpuMeHsTh MPU3HAKY JEIUMOCTH, Pa3jokKeHHe Ha MHOXKUTEIHN HATypalbHbBIX YHCET.

PemaTth mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHUEM BEIUYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTAThl PEHICHUS 33424
C Y4€TOM OTrpaHHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEeMbIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHH

Hcnonb3oBath anrebpanueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHUH MPU 3aJaHHBIX 3HAUEHHUSAX TE€PEMEHHBIX.

BrimonHATe ipeoOpazoBaHus 1ENOTO BhIPAXKEHUS B MHOTOWIECH MPHUBEACHUEM MOI0OHBIX
ClIaraeéMbIX, PaCKPBITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOWIeHAa Ha MHOTOYJIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.



OcymiecTBiATh pa3ioKEHUE MHOTOWIEHOB Ha MHOXKMTEIM C NOMOIIbIO BBIHECEHUS 3a
CKOOKH OOIIEero MHOKHUTENS, TPYIIUPOBKH ClaraeMbIX, IpUMEHEeHUs: (GOopMysT COKpamEHHOTO
YMHOKCHHUSL.

[IpumensTh npeoOpa3oBaHUS MHOTOWICHOB Uil pEIICHHUS pa3iIHyYHBIX 33434 W3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonb3oBaTh CcBOICTBa cTENEHE ¢ HAaTypaJlbHBIMU MOKa3aTelsIMU Ui IpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUs U HEPABEHCTBA

PemaTte ymHElHBIE ypaBHEHHUs C OJHOM IMEPEMEHHOM, MPUMEHSS MpaBuja MEpexoaa OT
HCXOJIHOTO YpPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, sBISETCA JM 4YHUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpadguueckre MeTo bl IPH PELICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[ToxpOupath npuMepsl map YUCe, SBISIOMNUXCS PEIEHUEM JTUHEMHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMU.

Crpoutrh B KOOpAMHATHOM IUIOCKOCTH TIpadUK JIMHEWHOTO YpaBHEHHUS C JBYMS
MIEPEMEHHBIMHU, N0JIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS ypaBHEHUS.

Pemarps cucrembl ABYX JMHEHHBIX ypaBHEHHMIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiATh M pellaTh JMHEHHOE YPaBHEHHME WJIM CUCTEMY JIMHEHHBIX YPaBHEHHMM IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4dl IOJY4YECHHBIN
pe3ynbTar.

LORIIN1700

N300paxkaTh Ha KOOPAMHATHOM NPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTpPE3KH, WHTEPBaIbl, 3alUCbIBATh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanveckoMm si3bIKE.

OTrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkwi. CTpouth rpaduk GyHKIHM Y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (YHKIUI M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIUYMHAMMU:
CKOPOCTb, BpeMs, PAaCCTOSIHHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTB, IIPOM3BOJUTEIILHOCTD, BpPEM,
00bEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 110 3HAYEHHUIO €€ apryMeHTa.

[lonumath rpaduyeckuil cnocod NMpeicTaBiIeHUs M aHAIW3a MHPOPMALMM, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX POLIECCOB U 3aBUCUMOCTEH.

K kxoHny oOyueHuss B 8 kJiacce oOyuaromuiics IOJYYUT CIEIyIOLUE IpeAMETHbIE
pE3yJIbTaThI:

Yucia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE IIPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YUCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHMH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPAWUHATHOM MPAMOH.

[IpuMeHsaTh NOHATHE apU(METHUECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIbKYJITOP, BBIIIOJIHATH IPE0Opa30BaHus BbIPaKEHUH,
CoJZIeprKaluX KBaJpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajbIX YHMCENT C TMOMOUIbIO JECATHYHBIX JpoOeil u
crenener uncia 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPKALNX CTENIEHH C LIEIbIM NIOKA3aTEIIEM.

BbINONHATE TOXXJECTBEHHBIE NMPEOOpa30BaHMs PAILMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MPaBUJI IEHCTBUIA Ha/l MHOTOWIECHAMU U aJIredpanyecKuMH JpoOsSMu.

PacknaapiBaTh KBasipaTHBIN TPEXUIIEH HA MHOKUTEIIH.



[IpumensTe npeoOpa3oBaHUS BBIPAKEHUH IS pEUICHUS pa3IMYHBIX 3a/4a4 W3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MTPAKTUKU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemats nuHelHbIe, KBaJIpaTHbIE YPAaBHEHUS U PAllUOHAIbHBIE YPaBHEHHUS, CBOASIINECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMMU.

[IpoBOoaUTHE MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUM M CUCTEM YPaBHEHHM, B TOM YHCIIE C
IPUMEHEHUEM TpapUuecKuX IpencTaBiIeHU (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WIH
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauTs OT cIOBEeCHOW (OPMYIMPOBKH 3amadn K e€ anreOpandeckod MOAeTH C
IIOMOIIBIO COCTaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4il NIOJyYEHHBIA pe3ysbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIllaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM W HUX CHCTEMBbI, JaBaThb TI'paUUEecKyl0 HLIIOCTPALUIO
MHO>KECTBA PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumath ¥  UCHOJB30BAaTh  (PYHKIMOHAJIbHBIE TIOHATUS U SI3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENENITh 3HAUYeHHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y = kix, y=x2, y = x3,y = |x|, y = VX, onucbBaTh CBOICTBA UHCIOBON (GYHKIMHA 1O €&

rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThI:

Yucaa ¥ BLIYUCIEHUS

CpaBHHBATH U YIIOPSAI0YNBATH PAIMOHATBHBIC U UPPAIIMOHAIILHBIC YHCIIA.

BrimonHsaTe apudmMernueckue ACHCTBUS C pallMOHAIBLHBIMU YHCIAMH, COYeTass YCTHBIC U
MMUCbMEHHBIC PUEMBI, BBITIOJIHSATH BEIYMCICHHS C UPPAITMOHAIBHBIMU YUCITAMH.

Haxonuth 3HaueHUs CTENEHEH C IENBIMU MTOKa3aTeNsIMH U KOPHEH, BEIYUCIATh 3HAYCHHS
YHUCJIOBBIX BBIPAKCHUM.

OKpyTisTh NEUCTBUTEIBHBIC YHCIA, BBIIOJHATh MPUKHUIKY pe3yjIbTaTa BBIYUCICHUM,
OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE W KBaJpaTHBIC YypaBHEHHUs, YpPaBHEHUS, CBOJIAIIMECS K HUM,
MpoCTeHIne TpoOHO-PAIMOHATBHBIC YPABHEHUS.

Pemath cuctemsbl IByX JMHEHHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
ypaBHEHUH, B KOTOPBIX OJJHO yPaBHEHUE HE SBJISETCS JTMHEWHBIM.

Pemate TekcTOBBIC 3adaud anreOpanvyecKuM CIOCOOOM ¢ IOMOIIBID COCTABJICHHS
yYpaBHEHUS WM CUCTEMBI IBYX YPaBHEHH C IBYMs MepEMEHHBIMU.

[IpoBoauTH MpoOCTEHIIINEe UCCIEOBAHMS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM UHUCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHui (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHUU pellIeHus], €CITU UMEET, TO CKOJIbKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, HU300pakaTh pellleHHe
HEPaBEHCTB Ha YMCJIOBOM MPSAMOM, 3alUChIBATh PEUIEHUE C TIOMOLIBI0 CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pElICHHE CUCTEMBbI HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3alUChIBaTh PEIICHHUE C TOMOILbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHbBIX 3a/a4.

DyHKUUH

Pacnio3znaBate (hyHKIMH U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUUECKU PACIIONOKEHHE Ha
KOOPJAMHATHOM TIOCKOCTH IpadukoB GyHKIME Buma: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +



C,y =x3,y=1X y = |x|, B 3aBHCHMOCTH OT 3HA4YCHHH KOIPHUIHEHTOB, ONMUCHBATE CBOMACTBA
GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TpapUKH KBAAPATHUHBIX (DYHKIIHMIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIMN MO UX TpapHKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOHo 1o  Qopmyine, NPUBOAUTH  IIPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON KU3HU, PU3UKH, TEOMETPHUH.

YucJioBbIe MOCJIE10BATEIbHOCTH H POTPeccUu

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCOOax
3aJJaHMUS.

BEINONHATE BBIYUCICHHS C HCIOJB30BaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIHHOCTSIMH, B TOM YHUCIIE 33a9d
W3 peabHOM XM3HU (C UCTIOIb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue KounuyecTBo yacos
n/ pa3eyioB U TeEM Bcero | Konutpoas | IIpakTuy Jnexrponnbie (HPpoBbIe)
I nporpamMmbl HbIE ecKue
o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
1 Yucna v BRIYUCICHHS. o5 1 bu6moreka [IOK
PanmonanpHbIE UnCIa https://m.edso0.ru/7f415b90
5 AnreOpanveckue 33 1 bubmuorexa [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 16 1 bu6mmoreka [IOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 8 1 bubnuoreka [JOK
00001IeHHe https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 5 0
I[TPOTPAMME



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

8 KJIACC

Ne HaumeHoBaHue KoJsnyecTBo yacoB JuekTpoHHbIe (HU(POBLIE)
n/ pa3aeyioB U TeM Bcero KonTpo IpakTn | 00pa3oBaTelbHbIE PeCYPChI
I NporpamMmmMsbl JIbHbIE yeckue
padoThI padoThI
1 Yucna 1 BEIYUCIICHUS. 15 bu6mmoreka [IOK
KBagparHbie KOpHU https://m.edsoo.ru/7f417af8
Yucna 1 BEIYUCIICHUS.
2 CTGCIJ'II:HI) c ueniJIIf/[ 7 bubmorexa LOK
https://m.edsoo.ru/7f417af8
ToKa3aTeIeM
AnreOpandeckue
3 | BHIpaKeHUS. 5 1 bubnuoreka [JOK
KBanpatHsiii https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpandeckue
4 | BPIpKEHH. 15 1 bubnuoreka [JOK
Aurebpandeckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHusa u
5 | HepaBeHcTBa. 15 1 bubnuotexa [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
YpaBHEHUS
6 zep;;]fe?ciizl 13 bubnuorexa [JOK
' . https://m.edsoo.ru/7f417af8
CucrteMbl ypaBHEHHI
7 zep;;]feelil;;];; 12 1 bubmorexa HOK
' https://m.edsoo.ru/7f417af8
HepaBencrtpa
8 OyHkiuu. OCHOBHBIE 5 bu6mmoreka [IOK
HOHSITHUS https://m.edsoo.ru/7f417af8
9 OyHKIMU. Yucnosbie 9 bu6mmoreka [IOK
byHKIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 5 1 bubnuoreka [JOK
00001IeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102 5 0
[TPOI'PAMME



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

9 KJIACC

Ne HaumeHoBaHue KoJsnyecTBo yacoB JuexkTpoHHbIe (UG pOBLIE)
n/ pa3aeyioB M TeM Bcero | Kontpous | Ipaktnu | 00pasoBaTeibHbIe peCypChl
I NporpamMmmMsbl HbIe ecKue
padoThI padoThI

Yucna 1 BRIYUCIICHUS.

1 I[eIS/IJCI:BI/ITeJII)H(;JII: 9 bubmmorexa HOK
https://m.edsoo.ru/7f419d08

qucia

YpaBHeHusa u

2 HEpPaBEHCTBA. 14 1 bubnuotexa [JOK
VYpaBHEHUS C OJTHOM https://m.edsoo.ru/7f419d08
MePEMEHHO N

3 ZS;;;GZ{CT;:I 14 1 bubnuorexa [JOK

' . https://m.edsoo.ru/7f419d08
Cucremsl ypaBHEHU I
4 zfﬁfiﬁif 16 1 bubmmorexa HOK
' https://m.edsoo.ru/7f419d08
HepasencrBa
bu6mmoreka [IOK

5 | Dymwunm 16 . https://m.eds00.ru/7£419d08

6 UucmoBeie 15 1 bu6moreka [IOK
MMOCHENOBATENBHOCTH https://m.eds00.ru/7f419d08
[ToBTOpEHME,

7 00001IeHME, 18 1 bu6mmoreka [IOK
CHCTEMaTU3aIus https://m.edsoo.ru/7f419d08
3HAHUM

OBILIEE KOJIMYECTBO

YACOB I1O0 102 6 0

[TPOTPAMME



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
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