MHHHUCTEPCTBO IMPOCBEIEHUA POCCUMCKOU ®EJEPALIMA
Munucreperso o6pasoBanus, HayKH U MoJiogesxu Pecny6ukn Kpbim
YnpasJienne 00pa3oBaHHs, MOJIOJEXKH H CHIOPTA
Anmunucrpanun baxuncapaiickoro paiiona Pecny6ankn Kpbim
MBOY «Kpacnomaxckasi COIIl umenn Coxonoscxoro B.I1.» Baxuncapaiickoro

paiiona PK
PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
PyxoBomurens HIMO 3amecTuTeNb IMPEKTOpa .~ JIHPeFOp IIKOIbI
B.B. Muxenesa mno YBP Vo \\HA Byk
IIporokon Ne [~ W.A.Acanosa o= Tlpuxas Ne /SO

Or «¥» _Of 2026r. Or« 77» 0of. 20)2

\o\
\*

PABOYAS IMTPOI'PAMMA
y4eOHoro npeamera «AJsreopay»
Jutst obyuarommxcs 7-9 KiaccoB

¢. Kpacumiii Mak, 2026 r.






PaGouass mporpamma mo anrebpe B 7-9 kimaccax  paspaboTaHa B COOTBETCTBHU CO
CJICAYIOUTIMH HOPMAaTUBHBIMHU JTOKYMEHTAMHU:

e 3akoH Poccuiickoit @enepauun ot 29.12.2012 roga Ne 273—P3 «O0 oO6pa3zoBaHuU B
Poccuiickoit denepannn»;

e OI'OC ocHoBHoOro obmero obpazoBanus (gaiee — GI'OC OOO), yTBEpKICHHOMY
npukazoM MunucrepcTBa npocsenienus Poccuiickorn @enepanuu ot 31 mas 2021
roga Ne 287, u ¢ yderom IlpumepHOil OCHOBHON 00pa3oBaTENbHON MPOrpaMMBbl
OCHOBHOTO o0011ero obpazoBanuu (ogobpena pemiennem DenepaibHOr0 y4eOHO-
METOJUYECKOTO OOBbEAMHEHUsI MO 00meMy o0pa3oBaHUIO, TPOTOKONI 1/22 ot
18.03.2022);

o ®I'OC ocnoBHoro obmiero obpazopanus (manee — ®I'OC O0O0O), yTBepKACHHOMY
npukazoM MuHuctepcTBa oOpasoBaHust U Hayku Poccuiickoit @enepanuu ot 17
nexadpst 2010 roga Ne 1897, u ¢ yuerom I[IpumepHoit ocHOBHOM 00Opa3oBaTenbHON
IpOorpaMMbl OCHOBHOTO 0011ero oopazoanus (ogo0pena penienrnem denepanbHOTO
y4eOHO-METOAMYECKOTO 00beIMHEHUSI 10 001IeMy oOpa3oBaHHIO, TpoTokoa 1/15 ot
8 ampens 2015 rona);

e [locranoBnenue [7aBHOro rocyJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
@Oeneparuu ot 28.09.2020 Ne 28 «OO6 yrBepxknaeHuu canutapubix mnpaBui CII
2.4.3648-20 "CaHuTapHO-3MHAEMUOJIIOTHYECKHE TpeOOBaHUS K OpraHU3alMsIM
BOCIUTAHUS M 00YUYEHHUS], OTJbIXA U O3/I0OPOBJICHUS A€TEeH U MOJOACKHU .

e @enepalibHBIMU 00pa30BaTENbHBIMU TporpaMmamMu (mpuKa3bl MUHIIPOCBEIIEHUS
Poccun ot Ne 372 ot 18.05.2023, Ne993 ot 16.11.2022 Ne 992, Ne 1014 or
23.11.2022);

e VYcrasom MBOYVY «Kpacnomakckast COILL umenn CokosioBckoro B.ILy.

Anrebpa sIBISICTCS OJHUM M3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMs: OHA
oOecrieuynBaeT W3YYCHHUE JPYTHX TUCIMIUIAH, KaK ©CTECTBCHHO-HAYYHOTO, TaK W
TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOIMUMO Ui MPOJODKEHUsT 00pa3oBaHUS U B
NOBCETHEBHOW O KM3HM. PasBurme y 0oOy4arommuxcsi Hay4HBIX TIPEACTaBICHHHA O
NPOUCXOKIACHUM W CYIIHOCTH ajreOpanveckux aOCTpakmmii, croco0e OTpaskeHUs
MaTeMaTUYeCKOW HAyKOH SIBJIGHMH ¥ TMPOIECCOB B TMPHPOJE H OOIIECTBE, POJIH
MaTEeMaTUYECKOTO MOJICITUPOBAHUS B HAYYHOM IO3HAHMHM M B MPAKTHKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS W KA4YeCTB MBIIUICHUS, HEOOXOIMMBIX IS
aJanTalii B COBPEMEHHOM IMppoBoM olmiectBe. M3ydenue anreOpbl obOecrieunBaeT
pa3BUTHE YMEHHUs HAOIIOJaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTHU MBIIIIJICHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO O0OCHOBBIBATH CBOH JICHCTBHS
U BBIBOABI, (GopMynupoBaTh yTBepxkaAcHHs. OcBoeHHE Kypca anreOpbsl obecrieuuBaet
pPa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYaroNIMXCsS: OHH HCIOJB3YIOT JACIyKTUBHBIE U
WHIYKTHUBHBIC pACCYXKJIEHHUs, OOOOIIeHNe U KOHKPETH3aluio, a0CTparupoBaHue U
anasnornto. OOydenue anreOpe mpeanoiaraeT 3HAYUTENBHBIA OOBEM CaMOCTOSATEIHLHOU
JEeSITEIIbHOCTH OOYYaIOIIUXCS, TMOITOMY CaMOCTOSITENIbHOE pEIIeHHe 3a1ad  SBISETCS
peanuzaryeit 1eaTeIbHOCTHOTO MIPUHIIUIIA O0yUYeHUSI.

B cTpykrype mporpammbl ydueOHOTO Kypca «Aunrebpa» Ui OCHOBHOTO OOIIETo
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEPKaTEIhbHO-METOINYECKUe TUHUM: «Yucna u



BBIUMCIICHU), «ANreOpandecKie BBIPaKEHUSN», « Y paBHEHHS 1 HEPABEHCTBAY», « DYHKIIUN.
Kaxxnas u3 3TuX conepKaTelbHO-METOAMYECKHUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUH TPEX
JeT W3y4YeHHs Kypca, B3aUMOJCHCTBYsS C IPYIMMH €r0 JHHHSAMH. B Xome wu3ydeHwHs
y4eOHOro Kypca oOydalolmUMCS HNPUXOAMTCS JIOTUYECKH pacCyKJaTh, HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBA3M € 3TUM B mporpaMMmy ydeOHOro Kypca
«Anre0Opa» BKJIIOYEHbI HEKOTOPBIE OCHOBBI JIOTHMKHU, MPEICTABIECHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHUYeCKOTO 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YyYArOITUMUCS
OCHOB YHHUBEPCAJIBHOTO MAaTeMaTH4eCKOro s3bika. CoaepKaTenpHOM W  CTPYKTYpPHOU
0COOEHHOCTBIO Y4eOHOT0 Kypca «Asredpay sIBISETCS €ro MHTErpUPOBAaHHBIN XapakTep.

Copepxanue nuHUM «Yucia U BBIUMCICHUSD CIIYXKHUT OCHOBOHM JUIsl JanbHeEHIIero
M3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET pAa3BUTUIO Yy OOyYaromMXcs JIOTUYECKOTO
MBIIIEHUS, (POPMHUPOBAHUIO YMEHHUS MOJIb30BaThCA AJITOPUTMAMHU, a TaKKe MPUOOPETEHHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX Il TMOBCETHEBHOW XHM3HHU. Pa3BUTHE MOHATHS O
Yyclie Ha YPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUs CBA3aHO C pAlUOHAIBHBIMH U
MppalMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM IPEJICTABICHUIN O NEHCTBUTEIHLHOM YHUCIIE.
3aBeplileHne OCBOCHMSI YUCIOBOM JIMHUM OTHECEHO K CpeiHeMy 0011eMy o0pa30BaHUIo.

Copepxanue ABYX aireOpanueckux JTUHUN — «AsreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHST M HEPABEHCTBA» CHOCOOCTBYeT (QPOPMHUPOBAHUIO y  OOydaroIIUXCs
MaTEeMaTU4YEeCKOro ammapaTa, HeoOXOAMMOIo JUIsl pelIeHUsl 3aJa4 MAaTeMaTHUKH, CMEKHBIX
MpeIMEeTOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOro 0011€ero
oOpa3oBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT PpalMOHAIBHBIX BBIPAKEHUN.
Anre6pa JIeMOHCTpUpYET 3HAY€HHE MaTEeMaTUKU KakK s3blKa JUIsl  TOCTPOCHHUS
MaTeMaTHYEeCKUX MOJeJel, OMUCaHus MPOLEeCCOB U SIBJICHHUM peanbHOro mMupa. B 3amaum
oOyueHus: anreOpe BXOAAT TaKkKe JajibHeillliee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOJIMMOTO0, B YACTHOCTH, JJIsl OCBOEHHUS Kypca MH(POPMATUKH, U OBJIAJICHUE HABbIKAMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJIBHBIX (OpPM  CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUSI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxannie GyHKIIMOHAIBHO-TpAQUUECKON JMHUM HAIEJICHO Ha IMOJIyYeHUE
oOydarolmuMucs 3HAaHUN O (QYHKIMSAX Kak BakKHEHIIed MaTeMaTH4ecKOW MoJenu ajs
OMMCAHUS U HCCIEIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUI B IPUPOJIE U 0OIIECTBE.
N3ydyenne marepuana crocoOCTBYeT Pa3BUTHIO Yy OOYyYaIOIIUXCS YMEHHSI HUCIOJIB30BaTh
pa3jMyYHbIC BBIpA3UTEIbHBIC CPEJICTBA SA3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyueckre, BHOCUT BKJIaJ B (OPMUPOBAHME TPEJCTABICHHA O pPOJIM MATEeMATHKU B
Pa3BUTHUH IUBWIN3AIMH U KYJIbTYPBI.

CornacHo yueOHOMY mmaHy B 7-9 kiaccax u3ydaercss yueOHBIH Kypc «Anredpay,
KOTOPBIN BKITIOYAET CJIEIYIOIINE OCHOBHBIEC pa3/iesibl cofepxkaHus: «Hucna u BEIYUCICHUS,
«AnrebpandecKue BhIpAKCHU», « Y paBHEHHs U HEPAaBEHCTBA», « DYHKITUNY.

Ha u3yuenue yuebHOrO Kypca «Anredpa» orBogutcs 306 dacoB: B 7 kimacce — 102
yaca (3 Jaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3
yaca B HEJIENIO).

COJAEP)KXAHUE OBYYEHMUSA

7 KJIACC
Yucia 1 BLIYUCTICHUSA



JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, NIEPEXO] OT OJHOW (POPMBI 3anUCU IpoOeil K
npyroii. IloHsATHe panMOHANIBHOrO 4YMCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMoHANBHBIX uKces. ApudpMeTnyeckue AeUCTBUS C pallMOHAJIbHBIMU YMciiaMu. Perenue
3aJ1a4 U3 peajbHOM MPAaKTUKKU HA YaCTH, Ha JPOOH.

CremneHp ¢ HaTypaJbHBIM MOKAa3aTeJeM: OIpeneeHue, MpeoOpa3oBaHue BbIPAKEHUN
Ha OCHOBE OIIpe/IeICHUs, 3aMich OOMbIIMX unces. [IponeHTsl, 3anuch MPOLIEHTOB B BUJIE
Ipodu u 1poOu B BUJE MPOLEHTOB. TpH OCHOBHBIE 3a/1a4l Ha IPOLIEHTHI, pEIICHNE 3a/1a4 U3
peaabHON IPAKTUKH.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, PA3JIOKEHHE Ha MHOXKHUTENIU HaTypabHbIX
YHUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHKCIIE MpAMast U 0OpaTHas IPONOPUUOHAIBHOCTH.

AJiredpanyecKue BbIpaKEHUSs

[lepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHO. JlomycTumsie
3HaYeHUs MepeMeHHbIX. llpencTaBieHue 3aBUCHMOCTH MEXIy BeEJIMYMHAMU B BUJE
¢dbopmynbl. Berunciaenuss no ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPAKCHHIH,
TOKJIECCTBEHHO pPaBHBIC BBIPAXKECHMs, MpaBUia MpPeoOpa3oBaHUS CYMM U IPOU3BEICHHUIA,
MpaBUJIa PaCKPBITUS CKOOOK M MPUBEJICHUS MOJJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATypaJIbHBIM MOKA3aTEIIEM.

Opnownensl u MHorowieHbl. Crenenb MHorowieHa. CrokeHue, BBIYUTAHUE,
YMHOXEHHUE MHOTrO4JIeHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXKEHMS: KBaJIpaT CYMMBbI H
KBaJpar paszHocTu. Dopmysa pa3HOCTUM KBaApaToB. PasznokeHne MHOrOYJIECHOB Ha
MHOXKHTEIIH.

YpaBHeHMS 1 HEPABEHCTBA

VYpaBHeHHEe, KOpeHb  ypaBHEHHUs, TpaBuia  MpeoOpa3oBaHUs  ypaBHEHWS,
PAaBHOCHUJIBHOCTh YPaBHEHHU.

JluHerHOe ypaBHEHHUE C OJHOW MEPEMEHHOW, YMCIIO KOPHEW JTMHEHMHOIO YpaBHEHUS,
peluieHre JTMHEeWHbIX ypaBHeHUW. COCTaBJIE€HUE YpPaBHEHHUM 1O YCIOBUIO 3a/1auyu. Pemienue
TEKCTOBBIX 33/1a4 C IOMOIIbIO YPABHEHUI.

JIluneitHoe ypaBHEHHE C JABYMs IepeMeHHbIMH H ero rpaduk. Cucrema IBYX
JUHEHHBIX ypaBHEHUH C ABYMs NEpeMEeHHbIMHU. PellleHuWe cuUCTeM ypaBHEHHM CIOCOOOM
noAcTaHoBKU. [IpumMepsl pelieHns: TEKCTOBBIX 3a7a4 C IIOMOIIbI0 CUCTEM YpPaBHEHUM.

DOyHKUNHA

Koopaunara touku Ha mpsiMoil. YuciioBble MpoMexxyTKku. PaccTosiHue Mexay AByms
TOYKaMHU KOOPJIMHATHOM MPSIMOU.

[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcrucca u opiMHATa TOYKU Ha
KOOpJIMHATHOU mtockocTH. [Ipumepst rpadukoB, 3ananHbIX Gpopmynamu. Utenue rpadukoB
peanbHbIX 3aBucumocteid. Ilonstue dynkuuu. 'paduk ¢yHkumu. CBoiicTBa (GyHKIUI.
Jluneitnas ¢ynkuusa, e€ rpaduk. I'padux ynkmmm y = [x|. ['paduueckoe pemieHue
JINHEMHBIX YPAaBHEHHUMN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIACC
Yucsia ¥ BIYUCICHUSA
KBanpatueiii kopenp u3 uncna. [lonsartue o6 uppanmonasbHOM uuncie. JlecaTudnble
NpUOIKEHUS UPPALMOHATBHBIX uncesl. CBOMCTBA apu(METHUECKUX KBAPATHBIX KOPHEH U



WX TpUMEHEHHWE K TMpPeoOpa3oBaHUIO UMCIOBBIX BBIPAKEHUM U BBIYUCICHUSM.
JleCTBUTEIBHBIC YHCIIA.

CreneHb C HETbIM MTOKa3aTesneM U €€ cBoiicTBa. CTaHAapTHAS 3alMCh YHUCIIA.

AnreOpanyeckue BhIpaKCHUSIAJTreOpanyecKue BbIPaKeHu st

KBangpatHsiii TpéxuiieH, pa3ioXeHUE KBaAPATHOTO TPEXUICHA HA MHOXKUTEIH.

Anrebpanueckas qpoOb. OCHOBHOE CBOMCTBO ajireOpamdeckoi mapodu. CroxeHue,
BBIYMTAHUE, YMHOXKXECHHE, JCJICHUE alreOpandeckux apoOei. ParmoHanbHbie BRIpAXEHUS U
uX npeoOpa3zoBaHue.

YpaBHeHUS U HEpaBEHCTBAY paBHEHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, GopMysia KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOIASIIMXCA K JIMHEWHBIM U KBajapaTHbIM. lIpocteiimue apoOHO-
palMoHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanvss YpaBHEHHH C JBYMs TIEPEMEHHBIMH M CHCTEM
JUHEWHBIX YPaBHEHHUH C JIByMsl epeMeHHbIMU. [IpuMephl peleHusi CUCTeM HEJTMHEHHBIX
YpaBHEHHM C IBYMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEpABEHCTBA M HX CBOWCTBA. HepaBEeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpAaBEHCTBA C OAHOM TNepeMeHHOH. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJTHOU ITEPEMEHHOM.

OyHKIMN PyHKUUH

[Tonsitue ¢ynkuuu. OOnacTh ONpeAeNeHUs U MHOXKECTBO 3HAUCHHH (YHKIUU.
Cnioco6nl 3aganus QyHKITUH.

I'padux pynkmuu. Urenune cBoiictB ¢yHkumu mno e€ rpaduxy. [lpumeps rpadukos
GyHKIUH, OTpaXkarolMX peasibHbIe MPOIIECCHI.

OyYHKIMH, OMUCHIBAIOUIUE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oyskuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe peleHne ypaBHeHHIT 1
CUCTEM YpPaBHEHHI.

9 KITIACC

Yucaa v BBIYMCICHUS

PanmonanbHple 4YHclia, HWppallMOHAIbHBIE YHUCIIA, KOHEYHBIE M OECKOHEYHBIC
JecsITUUHbIe IpoOu. MHOXECTBO JCMCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIA Kak
OeCKOHEYHBIE JECATUYHBIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHOECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN NIPSIMOiA.

CpaBHeHUE JIEHCTBUTEIBHBIX YHCell, apudMETHIECKHE ACUCTBUS C NEHCTBUTEIHHBIMU
YUCIIaMHU.

Pa3zMepsl 00BEKTOB OKPYIKAIOLIEr0 MHUPA, JIUTEIBHOCTD MPOLIECCOB B OKPYIKAIOIIEM
MHpe.

[TpubnmxEéHHoe 3HaUEHHE BEIUYMHBI, TOYHOCTH MpuOmDKeHus. OKpyTiieHHue YHced.
[Ipukuaka u OEHKa Pe3yJIbTaTOB BBIUUCICHUMN.

YpaBHeHHsI M HEPABECHCTBA

JIuneitHoe ypaBHeHuE. PelieHne ypaBHEHUM, CBOASIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIJALIUMXCS K KBaIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHns ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEU
Pa3I0KEHUEM HAa MHOXKHUTEIH.



Pemenue poOHO-pallMOHANBHBIX  ypaBHEHMM. PemieHne  TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOJIOM.

VYpaBHeHHUE ¢ ABYMs MIEPEMEHHBIMU U €ro rpaduk. Pemienne cuctem IByX JTMHEUHBIX
YPaBHEHHM C JIBYMs NIE€pEMEHHBIMU. PellleHne cucTem AByX ypaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOe, a Ipyroe — BTOpou creneHu. ['paduueckas uHTEpIpeTanns CUCTEMbl ypaBHEHHM
C ABYMS IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anreOpanyeckum CriocoOoM.

UucnoBble HEpAaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHnne cucrem JIMHENHBIX
HEpaBEeHCTB ¢ oJHOM mnepemeHHoil. KBaapaTHeie HepaBeHcTBa. ['paduueckas
MHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU.

OyHKIMNPYHKIIMA

Ksangparuunas dyskius, e€ rpaduk u coiictBa. [lapadona, KOOpAWHATH BEPIIUHBI
napaboJibl, OCb CHMMETPHUH MapadoJIbL.

Ipadukn Gyrkmmii: y = kx, y =kx + b, y=k/x, y = x3, y = Vx, y = |x| , u ux
CBOMCTBA.

Uucnossle nociaeaoBaTeIbHOCTU UM CI0BbIE MOCJIeI0BATEJbHOCTH H MPOTrPEeCcCUm

[lonaTe  4YMCIOBOM  MOCHENOBATEIBHOCTH.  3aJaHUE  IOCIJIEIOBATEIbHOCTU
peKyppeHTHOI popmyoif u GpopmyIioii N-To ueHa.

Apudmerndeckass M reomerpuyeckas mnporpeccud. @Popmynasl N-ro  wieHa
apu(pMeTU4ECKON U reOMeTpUYECKON IPOrPECCHil, CyMMBI MEPBBIX N YIEHOB.

N300pakeHne 4ieHoB apu(pMETHUECKON U TeOMEeTPUYECKON NMPOorpeccuil ToukaMu Ha
KOOPAVHATHOM IUIOCKOCTH. JIMHEWHBIN U KCIIOHEHIMANbHBINA POCT. C10KHBIE IPOLEHTHI.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MpOrpamMmbl y4eOHOTO Kypca «Ajredpa»
XapaKTEepU3yITCS:

1) naTprnoTuyecKkoe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpEca K MNPOUUIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHUSIM POCCHUUCKMX MATEMAaTHKOB U POCCUNUCKOU
MaTeMaTU4eCKON IIKOJbI, K HCIOJIb30BAHUIO 3THUX JOCTHXKEHHIl B JIpyTMX HayKax u
MPUKIIAIHBIX cepax;

2) rpaxaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEH TpakJaHWMHA M peau3allid ero Tpas,
MpPE/ICTaBIIEHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3NIMUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIETyp TPAKIAHCKOTO 00IIecTBa (HalpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO STHYECKUX TPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM TMPUMEHEHUEM
JOCTH)KEHUI HAyKW, OCO3HAHHWEM BAXXHOCTHM MOPAJIbHO-3TUYECKUX [MPUHLHUIIOB B
NESTEIILHOCTHA YYEHOTO;

3) TPy10BO€e BOCIIMTAHUE:

YCTAHOBKOW Ha aKTUBHOE y4YacTHE B PEUICHUU MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOU
HAIPABJICHHOCTH, OCO3HAHUEM BAYKHOCTH MaTEMaTHYECKOTO0 O0Opa3oBaHUsS HA MPOTSHKEHUU
BCE JKU3HM JJIs1 YCHENTHON MPO(eCcCHOHATBHON IEATeIbHOCTH B Pa3BUTHEM HEOOXOUMBIX



YMEHUM, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHJUBUAYaTbHOH TPacKTOPUHU
o0pa3oBaHUsl W JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX
MoTpeOHOCTEH;

4) acTeTH4YECKOE BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOILIMOHATBHOMY U 3CTETHYECKOMY BOCTIPUSITHIO MAaTEMaTHYECKUX
0o0OBEKTOB, 3ajay, pEHIeHUuH, pacCyXICHUM, YMEHHUI0O BHUACTh MaTeMaTHYECKUE
3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI O O3HAHMS:

OpUCHTAIMEN B JESATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJOBEKa, MPUPOLI U 00IEeCTBa, TOHUMAHUEM
MaTeMaTHYEeCKON HayKu Kak cepbl UYeTOBEYECKOW NeATEeNbHOCTH, ITANoOB €€ pa3BUTHUS U
3HQUUMOCTH Il Pa3BUTUSl [UBWIM3ALUM, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKU U
MaTeMaTHYE€CKON KyJIbTYpOW Kak CPEeJCTBOM IMO3HAHHS MHUpA, OBIAJCHUEM MPOCTEUITUMHU
HaBBIKAMM UCCJICAOBATCILCKOM JIESITCIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GOpMHUPOBaAHHE KYJIbTYPbl 310POBbS M
IMOI[MOHAJIBHOI0 0JIAT OMOJIYYMSI:

TOTOBHOCTHIO TPUMEHATh MAaTeMaTHUYECKHUE 3HAHHS B MHTEpPEcax CBOETO 3J0POBBA,
BEJICHUs 3J0pPOBOTO oOpa3a >KH3HU (370pOBOE TUTaHUE, COaTaHCUPOBAHHBIA PEKUM
3aHATUW W OT/ABIXA, pEeryJsipHas (U3UYecKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
pedaekcuu, Ipu3HaHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTAllMell Ha MPUMEHEHHE MaTEMAaTHYECKUX 3HAHUU JUIsl pelIeHUs 3aJad B
00J1aCTH COXPAaHHOCTH OKPYXKAIOIIEeH CpeJbl, TUIAHUPOBAHMS TIOCTYNKOB W OIIEHKH HX
BO3MOYKHBIX TOCIIEICTBHM JJII OKPYXKAIOIIEH Cpelibl, 0CO3HAaHUEM T100aJbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIEeM U MyTel UX PEIICHHUS;

8) apanTanus K M3MEHSAIOIIUMCS YCJIOBHUSIM COIUAJIBHON U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSAX HEOINPENIEIEHHOCTH, IMOBBIIMICHUIO YpPOBHS
CBOEM KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS
y IPYTuX JIoJiel, IproOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHHS, HABBIKU H
KOMIIETCHIIMHU U3 OMbITa APYTHUX;

HEOOXOAMMOCTEI0O B ()OPMHPOBAHUHN HOBBIX 3HAHHWH, B TOM 4YHCIEe (HOPMYIHPOBATH
WJEH, TOHATHS, TUIOTE3bl 00 00BEKTaX W SIBICHHUSAX, B TOM YHCIIC pPaHEe HEU3BECTHBIX,
0CO3HaBaTh ACPUIIUTHI COOCTBEHHBIX 3HAHUKW M KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIlMIO, BOCIHPHHHUMATH CTPECCOBYIO
CUTYaITMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS H
neicTBus, GOPMYTUPOBATh U OIICHUBATH PUCKH U TIOCIICICTBHS, (POPMHPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
ba3oBble Jloruyeckmne 1eMCTBUS:

® BBUIBJISATH W XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKHX

00BEKTOB, TIOHATUH, OTHOIIGHWH MEXIy TOHATHAMH, (QOPMYIUPOBATH
oTpesieNieHUs] TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIINH,
OCHOBaHUS JUIsl OOOOIICHHS M CPAaBHEHHUSI, KPUTEPHUH ITPOBOIMMOTO aHAIIN3A;



BOCIIPUHHUMATb, (POPMYJIMPOBATH U MIPEOOPA30BBIBATH CYKIECHUS: YTBEPAUTEIbHBIE
U OTpULIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTHUBOpPEUHS B
(dakTax, JaHHBIX, HAOJIOJEHUSX M YTBEPXKIEHUSX, MpeasiaraTb KPUTEpUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEW M POTUBOPEYMIL;

JieNlaTh  BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JAEOyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3buparh J1OKa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKACHUU (IpsiMble W OT
MPOTUBHOIO),  NPOBOAUTH  CAMOCTOSITEIbHO  HECJOXKHBIE  JI0Ka3aTelbCTBA
MaTeMaTU4eckuX (PaKkTOB, BBICTpauBaTh apryMEHTAIUIO, NMPUBOAUTH MPUMEPHI U
KOHTpHIpUMEpPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCO0O pelleHus y4eOHOM 3a/71auu (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
peuieHus, BbIOMpaTh HauOosiee TMOAXOAAIIMA C y4ETOM CaMOCTOSITENIbHO
BbIJIETICHHBIX KPUTEPUEB).

Ba3oBhle ucciiefoBarebCKNe e HCTBUA.

UCIIOJIb30BAaTh  BOMPOCHI KaK HCCIICIOBATCIIbCKMM WHCTPYMEHT  ITO3HAHUSA,
dbopMynHpoBaTH  BONPOCHI,  (DUKCUPYIONIUE  MPOTHUBOpEUYUE,  MpodIemy,
CaMOCTOSITEIPHO YCTaHABJIMBAaThL HCKOMOE M JIlaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJIMTH 110 CAMOCTOSTEILHO COCTABJICHHOMY IUTAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCICAOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSTEIbHO (QOpMYyJIUpPOBaTh OOOOIIECHUS W BBIBOABI 10 pe3yjbTaTam
NPOBEJIEHHOTO  HAONIOJCHUS,  HWCCIICIOBAHUSA, OIECHHUBATh  JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIICHUHA;

INPOTHO3MPOBATh  BO3MOXKHOE pa3BHTHE IIpollecca, a TakKe BBIJIBUIaTh
IIPEJITOJIOKECHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM3OBITOYHOCTH  WHGOpMAlUM,  JaHHBIX,
HEOOXOUMBIX ISl PEIICHUS 3a/1a4H;

BbIOMpaTh,  AHAIM3UPOBATH,  CHUCTEMATU3UPOBATh M  UHTEPIPETHPOBATH
UHGOPMAIIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOUpaTh (opMy TpelICcTaBICHUS HWHOOpPMALMU U WUIUTIOCTPUPOBATH peIIacMble
3aJlay¥l CXeMaMHu, JruarpaMmmamu, HHOU rpadukoil 1 UX KOMOUHALIUSAMY,

OLICHMBATh HANEKHOCTHh WH(GOPMAIMU TIO KPUTEPHSIM, MPEAIOKEHHBIM YUUTEIIeM
Wi chOopMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KomMmyHuKkaTUBHBbIE YHHBepcaibHbIe Y4eOHbIE eiiCTBUS:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCJIOBHUSIMHU U
[EeJSIMH  OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PECHHS B
YCTHBIX U NUCBMEHHBIX TEKCTAaX, AAaBaTh IOSCHEHUS II0 XOAY PELICHUs 3a/JauH,
KOMMEHTHUPOBATh IOJYYEHHBIN PE3YJIbTaT;

B Xxoze OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI,
npoOJieMbl, penraeMol 3aJavd, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK
pELIECHUS, COIMOCTABJIATh CBOU CYXKJICHHS C CYXICHUSMHM IPYTUX YYaCTHUKOB
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JUanora, oOHapyXKMBaTh pa3iM4Me M CXOJCTBO MO3ULUI, B KOPPEKTHOH (opme
(hopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAXKEHHUS,

MPEACTaBIATh pe3yibTaThl pEHICHHs] 3ajJauyd, SKCIEPUMEHTa, HCCIEA0BaHNUs,
MIPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh (QoOpMaT BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAMi 1 OCOOCHHOCTEN ay IUTOPUH;

MOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHJAHOM M HWHAWBHUAYalIbHOU
paboTHI NP PELIEHUU YUYEOHBIX MATEMATUYECKUX 3a/a4;

NpPUHUMATh LE€Jb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATH OPraHU3AINIO
COBMECTHOW paboOThl, pachpeneniarTb BUIbl paldoT, JOroBapUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPyNmHoBbIX (opmax padoTsl (0OCYKIeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMBI U IPYTHE), BHINOJHITH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUSI C IPYTMMH YJ€HAMH KOMaH/Ibl, OLIEHUBATh KAYeCTBO CBOET0 BKJIaJa
B 00mUNA TPOAYKT MO KpPUTEpUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJIEUCTBUA.

PeryasiTuBHbIe YHUBEPCAJbHbIE yUeOHbIe TeCTBUS
Camoopranmszaunms:

CaMOCTOSITEILHO COCTaBJIATH IUIaH, aJITOPUTM PEIICHHS 3a1adyul (UJId ero 4acTh),
BBIOMPATh CMOCOO pelieHUss C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEIIECHUU C
y4€TOM HOBOW MH(OPMAIIHH.

CﬁMOKOHTpOJ’lb, IMOIUOHAJIBbHBIN MHTEJIJIEKT:

BJIQJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA IIpoliecca M pe3ylibTara
pElIeHHs] MaTeMaTUYeCKOM 3a1auu;

NpeIBUIIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh NpPHU pEIICHUU 3aJayd,
BHOCUTh KOPPEKTHUBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3ysbTaTa JAEATEIbHOCTH TOCTaBJICHHOW LIEeTU U
YCIIOBUSM, OOBSICHSTh MPUYUHBI JOCTHKCHUSI WM HEIOCTHKEHUS 1ENH, HAXOAUTh
OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuyeHuss B 7 kjacce oOy4aroIIMIICS MOMYYUT CIEAYIOLIUE IMPEIMETHBIC
pe3yIabTaThI:
Yuciaa v BIYMCICHUS
BoImonHsATh, codyerast yCTHbIE U MUCbMEHHBIE TPUEMBI, apuMeTHuecKkue ACUCTBUS C
palMOHATbHBIMU YHCIIAMH.
HaxoauTh 3HaueHUs YUCIOBBIX BBIPAKECHHM, MPUMEHSATh pa3HOOOpa3HbIe CIOCOOBI U
npUEMBl BBIYHMCIICHUSI 3HAYEHUN JPOOHBIX BBIPAKEHUH, COJEpIKAIIUX OOBIKHOBEHHBIE U
JIeCSITUYHBIE TpOOH.
[lepexomuth OT onHOW (OPMBI 3amUCH YUCeN K Jpyrod (mpeoOpa3oBBIBATH
JECSITUYHYIO JPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B YaCTHOCTH B
OECKOHEUYHYIO JAECATHUHYIO APOOBH).
CpaBHUBATH U YIOPSAOYMBATH PAIMOHAIILHBIC YUCIIA.
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OKpyriasTh yncia.

BrInonHsATe NPUKUAKY W OLEHKY pe3ysibTaTa BBIYMCICHHUM, OILEHKY 3HAYCHUMU
YUCJIOBBIX BBIPAKECHHU. BBIMOMHATH [OEWCTBHUA CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTesIMU.

[IpuMeHsTh TpU3HAKYU ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYyPaJbHBIX YHUCEIL.

Pemiate mpakTUKO-OpUEHTUPOBAHHBIE 3a/aUd, CBS3aHHBIE C OTHOIICHHUEM BEJIHYMH,
MPONOPIIMOHATBFHOCTRIO BEJIMUUH, MPOIICHTAMHU, WHTEPIPETHUPOBATH PE3YJIbTATHl PEIICHUS
3a/1a4 ¢ y4éTOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

AJiredpanyecKue BbIpaKEHUSs

Ucnons3oBaTh anredbpanyeckyrd TEPMHUHOJIOTHIO M CHUMBOJIMKY, TPUMEHSATH €€ B
Mpolecce OCBOCHMs y4eOHOTro MaTepHarna.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPAKEHUHN TP 33JJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BrimonnsaTe mpeoOpa3oBaHMs 1I€JIOTO BBIPAKEHHS B MHOTOYJIEH MPUBEIACHUEM
MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BrInoaHATe yMHOXKEHHE OJHOYJIEHA HA MHOTOYJEH M MHOTOWIEHAa Ha MHOTOYJICH,
MPUMEHATH (HOPMYJIBI KBaJipaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBaATh Pa3i0KeHUEe MHOTOYICHOB HA MHOXKHUTENIM C TIOMOIIbIO BHIHECCHHS 3a
CKOOKM OOIIero MHOXUTENS, TPYNIUPOBKH ClaraeMblX, MpUMEHEHHs  GopMys
COKPAIIEHHOTO YMHOXEHUS.

[IpumensTe npeoOpazoBaHHs MHOTOYJIEHOB JJIsi PEUICHUS Pa3IMYHBIX 3a1a4 U3
MaTE€MAaTHKH, CMEXKHBIX IPEIMETOB, U3 pEaJbHON PAKTUKHU.

Hcnonp3oBaTh  CBOWCTBA CTENEHEW C HATypajJbHbIMU  [OKa3aTeNsIMU IS
peoOpa3oBaHUs BhIPAKEHU.

YpaBHeHMS U1 HEPABEHCTBA

Pewiars nHeliHbIE ypaBHEHMSI C OJTHOM NIEPEMEHHOM, IPUMEHSS paBuiia epexoaa oT
UCXOJIHOTO YPaBHEHHUS K PaBHOCHIBHOMY eMmy. [IpoBepsTh, SIBIs€TCA JM YUCIO KOPHEM
YpaBHEHUS.

[TpumensThs rpaduyeckrue METO/Ibl MPU PEIICHUU JTUHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonOuparh mpuMephl Map YUCeN, SBISIONIUXCS PEIICHUEM JIMHEHMHOTO YpaBHEHUS C
JIBYMSI IEPEMEHHBIMH.

Ctpoutrh B KOOpAMHATHOW IUIOCKOCTH TpaduK JHMHEHMHOTO YpPAaBHEHUS C JIBYMS
MEPEeMEHHBIMH, TIOJIB3YSCh TPAQUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHEHHUSI.

Pemats cucteMsl OByX JIMHEMHBIX YpaBHEHHI ¢ JByMs NEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKy.

CocTaBisTh U peliaTh JIUHEMHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHUH MO
YCJIOBHIO 3aJja4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/laud MOJYyYECHHBIN
pe3yibTar.

DOyHKIUHA

N3o0paxaTs Ha KOOPAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIONIHME 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBaJbl, 3alHUCHIBATh YHUCIOBbIE MPOMEKYTKH Ha
anreOpanvdeckoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTHU TOYKH IO 33JaHHBIM KOOPAWHATAM, CTPOUTH
rpaduky TMHEHHBIX QyHKUUNA. CTpouTh rpaguk PyHKIUHU y = |X].



12

OnuceiBaTh C MOMOIIbIO (PYHKUMN H3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIWYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHUE, I€HAa, KOJWYECTBO, CTOUMOCTh, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM paldoOThI.

HaxoauTe 3HaueHne pyHKIUHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBiIeHUus U aHalu3a UHPOPMaLlUU, U3BJIEKATh
Y MHTEPIPETUPOBATH UH(POpMAIINIO U3 IPpapUKOB peajabHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenuss B 8 kiiacce oOydaroImIMiicsi MOJYyYUT CIEAYIOLIUE IMPEIMETHBIE
PE3yJIbTATHI:

Yucsia v BIYUCTICHUS

Hcnonp30BaTh HayanbHbIE MPEJACTABICHHUSI O MHOXKECTBE JEHCTBUTENbHBIX YUCEN AJIs
CpaBHEHMsI, OKPYIJIEHUSI U BBIYMCIICHUHN, N300pakaTh JIEHCTBUTEIbHBIC YMCIIAa TOYKAMU Ha
KOOPJAWHATHOU MPSMOM.

[IpumeHsaTh NoHsATHE apU(PMETUYECKOTO KBaJPATHOTO KOPHS, HAXOAUTh KBaJApaTHBIE
KOPHHM, HCHOJB3ysl MpPU HEOOXOAUMOCTH KaJbKYJSTOp, BBINOJHATH MpeoOpa3oBaHus
BBIPAKEHUH, COJIEpKalINX KBaJpaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OONBIIUX M MaJIbIX YHCEN C TIOMOIIbIO JAECATUYHBIX ApobOer u
crenenen yncna 10.

AJiredpanyeckKue BbIpaKEeHUS!

[IpuMeHSATh MOHSATHE CTENEHH C LIeNbIM MOKa3aTesieM, BBIMNOJHATH MpeoOpa3oBaHus
BBIPQXXEHUH, COJIEpKALIUX CTEIIEHH C LEJIBIM NT0Ka3aTelIeM.

BhINONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PALlMOHAIBHBIX BBIPAXKEHUI HA OCHOBE
IpaBUJI AEUCTBUI HAJl MHOIOWIEHAMU U alreOpanyecKuMu JIpoosiMu.

PacknanpiBaTh KBaJApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMeHsATr npeoOpa3oBaHUsl BBIPAKEHUN JUIsI PEIIEHUS Ppas3IUyYHBIX 3a4ad U3
MaTeMAaTHUKH, CMEXHBIX IPEMETOB, U3 PealbHOIN MPaKTUKU.

YpaBHeHMs 1 HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YpaBHEHHUsS U palMOHAJIbHBIE ypaBHEHUS,
CBOJAIIIMECS K HUM, CUCTEMBI JABYX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoanTe mHpoCTeHIINe HCCIEAOBAaHUS YpPAaBHEHHM M CHCTEM YypaBHEHHH, B TOM
qucie ¢ IPUMEHEHUEM IrpapuuecKux MpecTaBlIeHul (yCTaHaBIMBaTh, UMEET JIU YpaBHEHHE
WIN CUCTEMAa YpaBHEHUH pelIeHus, €CIIM UMEET, TO CKOJIBbKO, U IIpoUee).

[lepexoautb OT CclIOBECHON (OPMYIMPOBKH 3ajaud K e€ anreOpanyeckol Mojenu c
MIOMOIIIBIO COCTABJCHMUS YPAaBHEHUS WJIM CHCTEMbl YpaBHEHHM, WHTEpIPETHPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3aJ1aui MOJyYEHHBIN pe3yibTar.

[IpuMeHsATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUIS CPaBHEHMs, OLICHKH, peIllaTh
JMHEWHbIE HEpPaBEHCTBA C OJHOM NEpEeMEHHOM M UX CUCTEMbl, JaBaTh IpadUUYEcKylo
WUTIOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[TonnMaTe ¥ UCHONB30BaTh (YHKIMOHAIBHBIE TIOHATHUS U SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHEe 0003HAUEHUs ), ONPEACATh 3HaueHHEe (PYHKIUM O 3HAYCHUIO apryMEHTa,
OTIpeeATh CBOMCTBA (DYHKIIUU 110 €€ rpaduKy.

Crtpoutsb rpaduku 3IeMeHTapHBIX QYHKIIUN BUA:

y=k/x, y =x2,y =x3,y = |x|, y = VX, OHCHIBaTH CBOICTBA YHCIOBOI DYHKIMHK MO €&

rpaduky.
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K xoniy oOyueHus B 9 kijacce oOydYaroIIMiiCsl MOJYYUT CIEAYIOLIUE IMPEIMETHBIE
pe3yIbTaThI:

Yuciia 1 BBIYUCICHUS

CpaBHUBATH U yIIOPSAOYUBATH PALIMOHAJIBHBIE U HPPALUOHAIBHBIC YUCIA.

BoinonHATh apupmMeTndyeckue AeUCTBYSI C palMOHATBHBIMY YHCIAMH, COUYETas YCTHBIE
Y IACbMEHHBIE IPUEMBI, BBIITOIHATH BBIYMCIICHNS C UPPALIMOHAIBHBIMU YUCIIaAMU.

Haxomute 3HaueHMs cTemeHEN € ILENBIMA IOKa3aTeJsIMM M KOPHEH, BBIYUCIATH
3HAYEHMS] YUCIIOBBIX BBIPAKCHHM.

OKpyriATh JEUCTBUTENBHBIC YMCIIA, BBIIOJIHATh NPUKUIKY PE3yJIbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKCHHM.

YpaBHeHUsI M HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHBIE YPAaBHEHHWs, YPAaBHEHHUS, CBOJSIIMECS K HHUM,
npocTenine ApoOHO-palMOHANIbHbIE YPaBHEHUSI.

Pemats cucremsl ByX JIMHEWHBIX YPaBHEHHMHA C JIByMsI NEPEMEHHBIMH U CHCTEMBI
IBYX YPaBHEHMI, B KOTOPBIX OJTHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemate TexcToBble 3amaud anreOpanvyeckuM CHOCOOOM C TOMOIIbIO COCTAaBJICHUS
YPAaBHEHHUS WJIA CUCTEMBI JIBYX YPABHEHUI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauThs mpocTEUIINe UCCIEAOBAHMWS YPAaBHEHUW U CUCTEM YypaBHEHUH, B TOM
quclie ¢ IPUMEHEHHEM Irpa@uuecKuX MmpeacTaBieHui (yCTaHaBIMBaTh, UMEET JI ypaBHEHUE
WIN CUCTEMa ypaBHEHUH pelleHus], €CIIM UMEET, TO CKOJIbKO, U IpoyYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE
HEPABEHCTB Ha YMCJIOBOM MIPSIMOM, 3alIMCHIBATh PEILIEHUE C IIOMOILBI CUMBOJIOB.

PemaTtp cucCTeMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJPaTHOE HEPABEHCTBO, M300pakaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YHUCIIOBOU
IPSIMOM, 3aIIACHIBATh PEIIEHHUE C IOMOLIBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA ITPU PELIEHUH PA3IMYHbIX 3a/1a4.

DOyHKUUHA

Pacno3naBate  (yHKIMM  W3y4eHHBIX  BHIOB. [loka3piBaThb  CXeMaTHYECKH
pAacHoNIOKeHNE Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GpyHkumit Bupa: y = kx, y = kx + b,
y = kix,y =ax2 + bx + ¢,y =x3, y=1x, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHii
K03(DPUITMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKITHIA.

CrtpouTth 1 U300paxkaTh CXeMaTUYeCKH rpapuKu KBaJpaTUUHBIX (QYHKIHH, OMUCHIBATH
CBOMCTBA KBAPAaTUYHBIX (QYHKIMH 110 UX TpapuKam.

Pacno3naBarh KBaIpaTW4yHyl0 (YHKIMIO 10 (opMmylie, TNPUBOIUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUHI U3 pealbHOM KU3HU, PU3UKU, TEOMETPUH.

YucaoBblie MOCAEA0BATEIbHOCTH U NPOIPeCcCHH

Pacno3naBath apu(pMETHUECKYI0 M T'€OMETPUYECKYI0 MPOrPEeCCHH TMpPH Pa3HbIX
crioco0ax 3aJaHusl.

BBINOAHATD BBIUMCIIEHUS ¢ UCTIONIB30BaHUEM (DOPMYII N-ro uieHa apupMETHUECKON U
reOMETPUUYECKON ITPOTPECCUl, CYMMBI IIEPBBIX N YJIEHOB.

N3006pakaTh 4ieHbl NOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPAWHATHON TIOCKOCTH.

Pemwars 3amauu, CBsA3aHHBIE C YHUCIOBBIMHU II0CIENOBATEIBHOCTSAMU, B TOM YHCIIE
3a]]auu U3 pealbHOM JKM3HHU (C UCMOIb30BAHNEM KAIBbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

14

HaumeHoBaHuUe pa3esioB U TeM

KoauuecTBO 4acoB

JyeKkTpoHHbIE (LM poBbIE)

Ne m/n MPOrpamMmbl Bcero ;f;;:f::ﬂbﬂme pnzf)ﬁiliifqecx“e o0pa3oBaTebHbIE pecypchl
1 "lncsta M BLIHCICHHA. 25 1 https://m.eds00.ru/3T961LVNP
PammmonaneHbIe Uncia
2 AunreOpanveckue BhIPAKCHUS 27 1 https://m.edso0.ru/XKZQS616W
3 VYpaBHEHUS U HEPABEHCTBA 20 1 https://m.edso0.ru/6M3BVY10F
4 KoopHatet u rpaguick. 24 1 https://m.eds00.ru/HIOIBNIVV
DOyHKIUU
5 [ToBTOpeHue U 0000IIEHHE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YHACOB I1O 102 5 0
ITPOI'PAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KVIACC

15

KoauuecTBO 4acoB

H
Ne n/nm H;:FB;ZILO;::IM PAICIOB M TeM Beero Konrtpoabubie | IlpakTuueckue 3;;;?:::;;?;32%5:;;2
padoThI padoThI
1 Hucna u BeruCICHHUS, 15 hitps://m.eds00.ru/ORMAGNHCK
KBagpartHsle KopHH
2 Hnena u serucaenus. Crenews ¢ 7 hitps://m.eds00.ru/Q7A3CXOIL
LIEJIBIM TTOKa3aTesIeM
3 ANTreOpantcCKue BLIPDKCHHA. 5 1 https://m.eds00.ru/GB7K30KCG
KBanpaTHblii TpéXusieH
4 ANTeOpantcCKue BLIPDKCHHA. 15 1 https://m.eds00.ru/Y683RP1V9
Anrebpanueckas ApoOb
5 Y PABHCHH U HEDABEHCTRA. 15 1 https://m.eds00.ru/UDKT3SX0P
KBanparHble ypaBHEHUS
6 YPABHCHHI 1 HCPABCHCTBA. 13 https://m.eds00.ru/1COH5LY TW
CucTeMBbl YpaBHCHHIA
7 Y PABHCHH U HEPABCHCTBA. 12 1 https://m.eds00.ru/5DGS10004
Hepasencra
8 Oyakuun. OCHOBHBIC TTOHITHUS 5 https://m.edso00.ru/30QTSJORU
9 Oyukimn. YucioBbie GyHKITUH 9 https://m.edsoo.ru/B2NFZC7XH
10 IToBTOpeHue 1 0000IICHNE 6 2 https://m.edso00.ru/SOCVeUFOT
OBIIEE KOJIMYECTBO HACOB I1O 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

16

9 KIIACC
K
Ne HaunmeHoBaHMe pa3aesioB U TeM e JyekTpoHHbIe (LM poBbIE)
n/m NMPOrpamMMmblI Bcero Koutpoabuere | IpakTiyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 luema i BEIHCICHI. 9 https://m.eds00.ru/E9QI7TQONTB
JlelicTBUTENIbHBIE YKCA
2 YPABHEHI W HEpABeHCTBA. 14 1 https://m.edso0.ru/LLGLOKIU2
YpaBHEHHUs C OAHOU NIEPEMEHHOMN
3 ¥ PABHEHILT I HEPABEHCTRA. 14 1 https://m.edsoo.ru/UTNAJAKLP
Cucrembl ypaBHEHUI
4 ¥ DABHEHI I HEPABEHCTRA. 16 1 https://m.edso0.ru/ZFUMLNDIK
Hepasencra
5 OyHKIIU 16 1 https://m.edso0.ru/SYHPVCOAU
6 YUCI0BBIE TTOCIIEIOBATETLHOCTH 15 1 https://m.edsoo.ru/LT2RT120J
7 Hostopenite, odobuernite, 18 1 https://m.eds00.ru/Y MZ3IOUNQ
CUCTeMaTH3aIusl 3HAaHUI
OBILEE KOJIMYECTBO YACOB IIO 102 6 0

ITPOTPAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPoBePsAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er 0
o0pa3oBaHus

1

Yucna v BEIYUCICHUS

1.1

BI)IHOJ'IHSITB, coyucrasa YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,
apI/I(l)MCTI/I'-ICCKI/IG I[CﬁCTBI/ISI C palOHAJIbHBIMHU YK CJIaMU

1.2

HaxomuTe  3HAaYeHWsS  YHUCIIOBBIX  BBIPAKCHUW, MPUMEHITH
pa3HoOOpa3Hble CMOCOObl W TPHUEMBI  BBIYMCICHHUS 3HAYEHUU
JOPOOHBIX  BBIPAXCHHM,  COJCpXKAIIMX  OOBIKHOBEHHBIC U
JECATUYHBIE IPOOH

1.3

[lepexoauts OT oOIHOW QOpPMBI 3amMCH YUCEd K JAPYrou
(npeoOpa3oBbIBaTh  JECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO APOOb)

1.4

CpaBHI/IBaTB " YIIOPAAO0YHNBATHh PAIMOHAJIBHBIC YUCJIa

1.5

OxkpyriasTh yncna

1.6

BBINONHATE NPUKUIKY U OLIEHKY PE3yJibTaTa BHIYMCICHUMN, OLICHKY
3HAYCHUW YHUCIOBBIX BBIPAKEHUMW. BBINOIHATH JEUCTBUSA CO
CTETECHSIMU C HATYpaJbHBbIMU MTOKA3aTEIIMHU

1.7

HpI/IMeHHTL INPpU3HAKU JCINUMOCTHU, PA3JIOKCHHUC HA MHOXUTCIIN
HaTypaJbHBIX YHUCCII

1.8

Pemate npakTUKO-OPUEHTUPOBAHHBIC 3a/laud, CBS3AHHBIC C
OTHOIIEHWEM  BEJIMYMH, MPONOPIMOHATIBHOCTHIO  BEJWYHH,
MPOIEHTAMHU, WHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3adad ¢
YYETOM OTpaHUYCHUN, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpruBaeMbIX 0ObEKTOB

AnreOpanyeckue BhIpaXKECHUS

2.1

Hcnonp3oBaTh aﬂre6panqec1<y}0 TCPMHUHOJIOTUIO W CHMBOJIHKY,
IMIPUMCHSTDH e€ B IIponeCcCc OCBOCHUA yqe6H0r0 MaTrcpualia

2.2

Haxogute 3HaueHus 6YKBGHHI>IX BLIpa)KeHI/Iﬁ IIpu 3aJaHHbIX
S3HAUCHUAX IICPCMCHHBIX

2.3

BoimonHaTh mpeoOpa3oBaHUs IEJNOTO BBIPAKEHHS] B MHOTOUJICH
NIPUBEJICHUEM TOJI00HBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK

2.4

BpInoIHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHA
Ha MHOTOYJICH, TPUMEHSTh (JOPMYJIIBI KBaJIpaTa CyMMBI M KBaJipata
pa3HOCTH

2.5

OcCylIecTBIATh Pa3loKEHUE MHOTOYJIEHOB HA MHOMKHUTENIH C
NOMOIIBIO  BBIHECEHHS] 332 CKOOKM  OOIIero  MHOXHTEJS,
TPYNIUAPOBKH CJIaraeMbIX, MPUMEHEHHUs (OpMys COKpaIéHHOTO
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YMHOKCHUA

[IpumensaTe npeoOpa3oBaHUs MHOTOWIEHOB JUISl  pELICHHS

2.6 pa3MUYHBIX 3a7ady W3 MaTEMaTHKH, CMEXHBIX TPEAMETOB, U3
peaIbHON IPAKTUKHU
27 Hcnonws3oBath CBOMCTBA  CTEICHEU c HaTypaJbHbIMU
' MOKa3aTesIMU JJIs TpeoOpa30BaHus BbIPAKEHU N
3 YpaBHEHUS U HEPABCHCTBA
Pemare nuHENHbIE ypaBHEHHsS C OJHOW INEPEMEHHOM, MPUMEHSSA
3.1 IpaBWiIa TEepexojla OT HCXOJHOTO YpaBHEHMS K PABHOCHIBLHOMY
emy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS
3.2 [IpumeHsaTH Tpaduueckre METONMbI TPHU PEHICHUH JTHHCHHBIX
' YPaBHEHUN U UX CUCTEM
33 [MomObupaTh mTpUMepsl Tap YHWCEN, SBISIOMUXCS PEIICHUEM
' JMHEHHOTO YPaBHEHUS C JIBYMs ITIEPEMEHHBIMU
Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOTO
3.4 YpaBHCHHS C JBYMS TEPEMCHHBIMH, TMOJNB3YsSICh TIpapuKoM,
TIPUBOJIUTH TPUMEPHI PEIICHUS YPAaBHCHHUS
35 Pemate cucrembl ByX JIMHEWHBIX YpPaBHEHUM C JAByMs
' NIEPEMEHHBIMH, B TOM YHUCJIE IpaQUuecKu
CocraBnsTh M pemiath JMHEHHOE YypaBHEHHWE WJIH CUCTEMY
3.6 JVMHENHBIX YpaBHEHUM MO YCJIOBHIO 3a/layM, HHTEPIPETUPOBAThH B
COOTBETCTBHUHU C KOHTEKCTOM 33/1a4d MOJyUYEeHHBIN pe3yIbTaT
4 Koopaunats! u rpadpuxu. ®ynkuuu
N306paxkaTh Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpPJIMHATAM, JIy4d, OTPE3KH, UHTEPBAJbI, 3aITUCHIBATh
YHICIIOBbIE MPOMEKYTKU Ha alNreOpandecKoM si3bIKe
492 OTtMeyaThb B KOOPAMHATHOM TIUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATAM
43 Crpoutrp rpaduku mnuHelHBIX QyHKIUE. Crpouth rpadux
' bynxumn y = [x|
OnuceiBaTh ¢ TMOMOIIBIO (YHKIMI HW3BECTHBIE 3aBUCUMOCTH
44 MEXIy BEJIMYMHAMHU: CKOPOCTh, BpEMS, pACCTOSIHHE, ILIEHY,
' KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEILHOCTh, BpeMs, OO0BEM
paboTHI
4.5 HaxonuTs 3HaueHne GyHKIUU 10 3HAUCHUIO €€ apryMeHTa
[Tonumats rpaduueckuii crnocod TMpeACTaBICHHUS W aHalK3a
4.6 uH(pOpMalUK, U3BIEKATh U UHTEPIPETUPOBATh MH(POPMALUIO U3
rpauKOB peasbHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KVIACC

Kox
NpoBePSIEMOro

IIpoBepsieMmble NpeMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOH NPOrpaMMbl OCHOBHOI'0 0011Ier 0
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pe3yJabTaTa

o0pa3oBaHus

1

Yucna U BEIYUCIIEHUSA

1.1

Hcnonb3oBaTh  HayaldbHBIE MPEICTABICHHUS O  MHOYKECTBE
JNEUCTBUTEIIBHBIX ~ YHMCEI JUIi CPABHEHUS, OKPYIJCHHS W
BBIYUCIICHUM, M300pa)kaTh JCHCTBUTENIbHBIC YKCIIa TOYKaAMHU Ha
KOOPJIWHATHON NIPSIMOU

1.2

[IpumeHsTs TOHATHE apUPMETHUYECKOrO0 KBaJApPAaTHOTO KOpPHS,
HaXOAUTh KBAaJpaTHble KOPHHU, HCIOJIb3YsS MpPH HEOOXOIUMOCTH
KaJbKYJISITOP,  BBINOJHATH ~ NPEoOpa3oBaHUSA  BBIPAXKECHUI,
COJZIepXKaIINX KBAJIpaTHbIE KOPHM, UCIOJIb3Ysl CBONCTBA KOPHEH

1.3

HUcnonp3oBars 3amucu OOJBIIMX W MaIbIX YHUCEI C ITOMOIIBIO
JECATUYHBIX Ipo0eli u creneneit uncna 10

AnreGpanyeckue BhIpaXKeHUS

2.1

[IpuMeHATh MOHSATHE CTENEHU C LEJbIM MOKa3aTeIeM, BBIIOIHATH
npeoOpa3oBaHMs BBIPAXKEHUN, COJEPKAIIMX CTEMEHH C IEJIbIM
IIOKa3aTesemM

2.2

BBITIONTHATE  TOXKACCTBEHHBIC MPeoOpa30BaHUs PalMOHAIBHBIX
BBIDOKCHUH HAa OCHOBE TPABWI JICHCTBHH HAJ] MHOTOWICHAMHU H
anreOpanvdecKuMH ApoOsIMHU

2.3

PacknanpiBaTh KBaIlpaTHI:Iﬁ TpéX‘IJ’IeH Ha MHOXXHUTCIIN

2.4

[Ipumenste  npeoOpa3oBaHUsi  BBIPAXKEHUN  JUIsI  PEIICHUS
pa3IMYHBIX 3aJa4 M3 MaTEeMaTHUKHU, CMEXKHBIX MPEIMETOB, U3
peaNbHON MPAKTUKU

YPaBHCHI/IH U HCpAaBCHCTBA

3.1

Pemats HHHeﬁHLIe, KBaJApPATHBIC YPABHCHHA W pallMOHAJIbHBIC
YPaBHCHHA, CBOAINIHUCCA K HHUM, CHCTCMBI [IBYX ypaBHeHHﬁ C
ABYMS IICPEMCHHBIMUA

3.2

[IpoBoauTh mpOCTEHIINE HCCIACAOBAHUS YPAaBHEHHM U CHUCTEM
ypaBHEHHI, B TOM 4YHCIE C TNPUMEHEHHEM TpadUuIecKux
npelcTaBiIeHuil  (ycTaHaBIWMBaTh, WMEET JIM YpaBHEHUE WIH
CUCTEMa YpaBHEHUH pEeIlIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoYee)

3.3

[lepexoguth OT cioBecHOW (OPMYIHUPOBKM 3afaud K €
anreOpandyeckoil MOJENU C TOMOIIBIO COCTABIICHUS YpPaBHEHHUS
WIN CHUCTEMbl YpaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]au¥ MOJyYEHHBIN pe3yJbTar

3.4

[IpumeHATs CBOMCTBA YHCIOBBIX HEPABEHCTB Ui CpPAaBHEHUS,
OLICHKH, pEelIaTh JINHEMHbBIE HEPABEHCTBA C OJHOM NMEPEMEHHON H
UX CHCTEMbI, JaBaTh TpaUuecKyr0 HUTIOCTPAIMID MHOXECTBa
pEILLIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIMH

4.1

[TonnmaTh ¥ UCHONB30BAaTh (PYHKIIMOHATBHBIC TOHSTUS U SI3BIK
(TepMUHBI, CHUMBOJMYECKHE O0O3HAUEHUsI), OMPENEIATh 3HAUCHHE
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(YHKIUMM 10 3HAYEHUIO apryMeHTa, OINpeAeNATh CBOMCTBa
¢GyHKIMH 110 €€ rpaduKy

4.2

Crtpoutb rpaguku 351eMeHTapHbIX QYHKIUN BUAA:
y=k/x

, Y =X,y =X,y = [X|, onuceIBaTh CBOICTBa YNCIOBON (DYHKIINHU IO €€
rpaduky

9 KVIACC

Kon
NpoBePsieMOro
pe3yjabTara

IIpoBepsiemble npeMeTHBIE Pe3YJbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOI'0 00111er0
o0pa3oBaHus

1

Yucna 1 BEIYUCIICHUS

1.1

CpaBHI/IBaTB " YIIOpAAOYNBATH PAIMOHAIBHBIC 1 HPPAIVOHAJIBHEBIC
quciia

1.2

BoimoassaTe apI/I(i)MeTI/ILIeCKI/IG JIGIZCTBHSI C palrOHAJIbHBIMU
qucjiaMH, COY€Tasts YCTHBIC H IMHCbMCHHBIC HpI/IéMI)I, BBITIOJIHATD
BBIYHUCIICHHA C MppallMOHAJIbHBIMU YU CJIaMU

1.3

HaXO,ZII/ITI) 3HAUCHUS CTEICHEH C OEJIBIMH ITIOKA3aTCIAMU U KOpHGI‘/JI,
BBIYUCIIATH 3HAUYCHUA YU CIIOBBIX BBIpa)KCHI/II‘/’I

1.4

OprrJ'DITI:- JICCTBUTEIILHBIC quciia, BBIIOJIIHATL HPUKUIAKY
pe3yjibTara BBI‘II/ICJ'IGHI/If/‘I, OLCHKY YN CJIOBBIX BI)Ipa}KeHI/Iﬁ

YPaBHeHI/I}I N HCPAaBCHCTBA

2.1

Pemate nuHelHble W KBaJpaTHbIE YypaBHEHMsS, YpaBHEHUS,
CBOJASIIMECS K HHUM, MpOCTedIIne JIpoOHO-palioHaIbHbIC
ypaBHEHHS

2.2

PemaTtes cucreMbl ABYX JUHEHHBIX YpaBHEHHM C  JOBYyMs
NEPEMEHHBIMU M CHUCTEMBbI JIBYX YpaBHEHHU, B KOTOPBIX OJIHO
ypaBHEHHE HE SBIISCTCS JTUHEHHBIM

2.3

Pemars TekCTOBBIC 3ajadu aﬂre6paI/I‘IeCKI/IM crocobom ¢
IIOMOIIBIO COCTABJICHUA YPAaBHCHUA WJIIKM CUCTCMBI IBYX ypaBHeHI/Iﬁ
C IBYMs IICPEMCHHBIMUA

2.4

[IpoBomuTh TpOCTEHIINE HCCICNOBAHUS YPAaBHEHHH U CHUCTEM
ypaBHEHHI, B TOM 4YHCIE C TPUMEHEHHEM TpadUuIecKux
IpeJICTaBICHUI (HapuMep, yCTaHABINBATh, UMEET JIM ypaBHEHHE
WJIM CUCTEMA YPaBHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate nMHENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pEIICHWE HEPaBEHCTB HA YHCIOBOW TMPSAMOH,
3alMChIBaTh PELICHHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemarp cucTteMnl THHEHMHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKITIOYAIOIIHUE KBAJAPAaTHOC HCPABCHCTBO, 1/1306pa>1<aTb peicHue
CHUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM HpHMOﬁ, 3alMUCbIBATH PCHICHHUC
C IOMOIIIbXO CMMBOJIOB
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2.7

Hcnonp30BaTh HEpaBEHCTBA PU PEIICHUN Pa3IUYHBIX 33144

DyHKIMH

3.1

PacmoznaBath  (QyHKIMH  HM3Y4YEeHHBIX BHIOB. [loKa3bIBaTh
CXEMAaTUYECKH pACIIONIOKCHUE Ha KOOPJWHATHOW IUIOCKOCTH
rpadukoB GyHkuuid Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTH OT 3HAYCHUH KOA(PPHUIIMEHTOB, ONMMCHIBATH CBOWCTBA
byHKIMMA

3.2

[Toka3piBaTh CXEMaTHYECKH pACIOIOKEHHE HAa KOOPAUHATHOMN
IUIOCKOCTH rpadukoB GyHKUMN Buga y = YX, Y = |X| ¥ ONUCHIBAThH
cBoicTBa (hyHKUUH

3.3

Crpoutb U M300paxkaTh CXEMATHUYECKU TIpaUKU KBaJApaTHUHbIX
(GyHKIUH, OMMCHIBATH CBOMCTBA KBAaJAPAaTUYHBIX (DYHKUMNA MO HX
rpadukam

3.4

Pacno3znaBath kBajgparuuHyro (GyHKUIHIO MO (GopmyIie, MPUBOIUTD
NpUMEphl KBaIPATUYHBIX (PYHKIMHA U3 peanbHON KU3HU, (PU3UKH,

r€OMETPUH

ApudmeTrndeckas ¥ TeOMETpUUYECKas POTrPECCUU

4.1

ITPpH PaA3HBIX criocobax 3aJJaHusA

4.2

n 4YICHOB

4.3

I/I306pa)KaTI> YJICHBI IIOCJIICAOBATCIIBHOCTHU TOYKaMH
KOOpHHHaTHOﬁ IINIOCKOCTH

4.4

(c MCIOJIB30BaHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOIOTHI)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIACC
Kon IIpoBepsieMbIii 3JIEMEHT CO/JIePKAHUSA
1 Yrcna 1 BBIYKCIEHUS

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEX0J OT OJHOU (HOPMBI

1.1 3anmucu pobeit k npyroi. IloHsATHE panMOHAIBHOTO YHUCIA, 3alKCh,
CpPaBHEHME, YIIOPSAIOUYNBAHUE PALIMOHAIBHBIX YHCEI

12 Apudmerndeckre IeWCTBUA C palMOHAIbHBIMM 4HciIamu. Pernenue
3aJ]a4u U3 peajbHON NPAaKTUKU Ha YacTH, Ha ApoOU

13 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeJIeM: ONpezesieHne, MpeoOpa3oBaHue
BBIpQ)KEHU Ha OCHOBE ONPEAETICHHS], 3aUCh OOJIBITNX YHCENT
[IponeHTsl, 3amUch NPOLEHTOB B BHJE JApoOM U ApoOuM B BHIE

1.4 npoueHToB. Tpu OCHOBHBIE 3aJaud Ha NPOLEHTHI, PELICHUE 3a/1ad W3
peaabHON IPAKTUKHU

1.5 [IpuMeHeHNEe NPU3HAKOB MACJIMMOCTH, PA3JIOKEHHE Ha MHOMKUTEIU

Pacno3naBath apI/I(i)MeTI/ILICCKYIO U TCOMETPUUYCCKYIO IMPOTPECCUU

BbInonHATh BBIYMCIEHUSI ¢ UCMOJIb30BaHUEM (OpMyIl N-TO YiieHa
apupMeTHUEeCKONH U T€OMETPUUYECKON MPOTrPecCuii, CyMMbI MEPBIX

Pemars 3aJa4u, CBs3aHHBIC C YN CJIOBBIMH
IIOCJIICOOBATCIIbHOCTAMM, B TOM HYHUCJIC 3aJa4U U3 peaHBHOﬁ KHN3HU
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HaTyPaJIbHBIX YHUCEII

Peanbuble 3aBucHMMOCTH, B TOM 4YHucCle TpsiMas ©W  oOpaTHas

16 MIPONOPIHUOHATIBHOCTH
2 Anrebpanueckre BhIpaKCHUS
21 IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C IMEPEMEHHOM.
JlomycTrmbie 3HAaUCHHS IEPEMEHHBIX
29 [IpencraBienne 3aBUCUMOCTH MEXAY BEIUYMHAMH B BUIE (HOPMYJIBI.
Brruucnenus no hopmynam
23 [IpeoOpa3oBaHne OYKBEHHBIX BBIPQKEHUM, TOXJAECTBEHHO paBHbIE
BBIpAKCHUS
2.4 CBOIICTBA CTENEHU C HAaTYpaJIbHBIM I1OKAa3aTeIeM
25 Onnounensl W MHOrowieHsl. CremeHpr MHOTOuwiIeHa. CloXkeHHE,
BBIYMTaHUE, YMHOKCHHE MHOTOYJICHOB
@DopMyJIbl  COKpPAIIEHHOTO YMHOXKEHHMsI: KBaJpaT CyMMBI M KBajapat
2.6 pasznoctu. dopmyrna pa3sHOCTH KBaapaToB. Pa3noxeHue MHOTOUYJICHOB
HA MHOXHUTEIN
3 YpaBHeHUs
31 VYpaBHEHHE, KOPEHb ypaBHEHHUs, TpaBuIa npeoOpa3oBaHus ypaBHEHMUS,
PaBHOCHJIBHOCTh YPaBHEHHUI
39 JIuHerHoe ypaBHEHHUE C omjoﬁ nepeMeHHOIEI, YUCIIO KOPHEHN JIMHEWHOTO
YPAaBHEHHSI, PELLICHUE JJUHEHHBIX YPAaBHEHUIN
33 CocraBienue ypaBHEHUU MO yCIOBHIO 3aJiatH. PelieHne TEKCTOBBIX
3a/1a4 C MOMOIIBIK YPAaBHEHUN
3.4 JluneitHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €T0 rpauK
Cucrema [ByX JIMHEWHBIX YpPaBHEHHH C JIByMs [E€PEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHeHUH crocoOoM moOACTaHOBKU. [Ipumepsl
pelieHns TEKCTOBBIX 3aa4 C IOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. OyHKIIAN
4.1 KoopaunaaTa TOUKH Ha IPSIMOMA
49 Uucnossie TPOMEIKYTKH. Paccrosgnne Mexay HBYMs TOYKaMu
KOOPJIMHATHOU MPSIMOM
43 [IpsimoyronpHas cucrema KOOp/IHAT, OCH Ox u Oy. AGcmucca u
OpJIMHATa TOYKU Ha KOOPAMHATHOM MIIOCKOCTH
44 [Tpumepsr  TpadukoB, _3a/IaHHBIX dopmymnamu. Yrtenue rpaduxos
peagbHbIX 3aBUCUMOCTEM
4.5 [Tonsitue dynkiuu. 'paduk Gynkumun. CoiicTBa QyHKIHIA
4.6 Jluneitnas ¢ynkius, e€ rpaduk. ['paduk pyHkmn y = ||
47 I'pacduueckoe permieHne TUHEHHBIX yYpaBHEHHH W CUCTEM JIMHEHHBIX

YPAaBHEHUU

8 KJIACC
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Kox IIpoBepsieMblii 21eMEHT coiep:KaAHUSA
1 Uucna v BEIYUCIEHUS
11 KBaapaTHslii kopeHb u3 uucna. Ilonsrue o0 MppalOHAIBHOM YHUCIE.
JlecaTrnaHble TPUOTMKEHUST UPPAIIOHATBHBIX YHCENT
CpoiicTBa apu(MeTHYECKUX KBAJAPATHBIX KOPHEH M MX MPUMEHEHHE K
1.2 mpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPAXCHWH W BBIYHACICHUSM.
JlelicTBUTENIBHBIE YUCA
13 Crenenp c nenbiM nokasareneM U e€ coiicTBa. CTaHmapTHas 3alKCh
qrcia
2 AnreGpanyeckue BhIpaXKeHHUS
21 KBagpartHelii TpéXxuieH, pa3ioKEHHE KBAAPATHOIO TpEXUIEHA Ha
MHOXHUTEITN
2.2 AnrebGpanueckast 1po0b. OCHOBHOE CBOWCTBO aJireOpandeckoi 1poou
2.3 CrnosxeHue, BbIUUTAHUE, YMHOXKEHHE, JIeJICHHE anreOpandecKux qpooeit
2.4 PannonanbHble BbIpaXKeHUs! U UX MTpeoOpa3oBaHue
3 YpaBHEHUS U HEpaBEHCTBA
31 KBanpatHoe ypaBHEHue, Gopmyia KOpPHEH KBaJpaTHOTO YPaBHECHHS.
Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TMHEHHBIM M KBAaJIPATHBIM
3.3 [IpocTeiinme ApoOHO-paliOHATbHbBIE YPAaBHEHUS
I'paduueckas umHTepnperanus ypaBHEHHH C JBYMsI MEPEMEHHBIMH U
3.4 CUCTEM JIMHEHHBIX YpaBHEHUN C ABYMsI TepeMeHHbIMHU. [Ipumepsl
pEIICHHs] CUCTEM HEJTMHEHHBIX YPAaBHEHUN C IBYMs MTEepEeMEHHBIMU
3.5 Pemienue TeKCTOBBIX 33724 aareOpanyeckuM crnocoOom
3.6 UrcnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOI TIepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJTHOW EPEMEHHOMN
3.10 CucreMbl JIMHEWHBIX HEPABEHCTB C OJTHOM MepeMeHHON
4 OyHKIUHA
41 [Tonsitue ¢ynkiuu. OO6MacTh ONpPENENICHUS W MHOXECTBO 3HAYCHHIA
¢dbyskiuu. CriocoOsl 3a1anust QyHKIMN
4.2 I'paduk Gpynkiuu. Utenne cBoMcTB PyHKINH 10 e€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKIHIA, OTpaXKAIOUIUX PeaTbHBIE MPOIIECCHI
44 @OyHKIMY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIHOHATbHBIE
3aBUCUMOCTH, UX TpapuKu
4.5 OyHkun Yy =X2,y = X3
4.6 Oynkuuu Y = X, Y = |x|
4.7 ['paduueckoe perieHrne ypaBHEHHH U CUCTEM ypaBHEHUI
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9 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COEePKAHUS
1 Uucna v BRIYUCICHUSA
11 ParmonanbHbie 4ncia, UppaoHaIbHBIEC YMCIa, KOHEUHBIE U OECKOHEYHBIE
JIECATUYHBIE IPOOH
MHOX€ECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIIBHBIE YHCIIA Kak
12 OECKOHEYHBIC AECATHIHBIE npobu. BzanmHO 0OfHO3HAYHOE COOTBETCTBHE
MEXTy MHOKECTBOM JICHCTBUTEIILHBIX YHCENI U KOOPJAMHATHON TPSIMOH.
CpaBHEHUE NEHUCTBUTEIBHBIX YHCEII
1.3 ApudmeTndeckre JeHCTBUS C ACHUCTBUTEIBHBIMU YUCTIAMHU
Nsmepenusi, npubmmkeHusi, oleHKU. Pa3Mepsl 00BEKTOB OKpPYXKAIOIIEro
14 MHpa, JIUTEILHOCTh MPOIIECCOB B OKpykaromeM mupe. [Ipubmmxénnoe
3HAUYCHHE BEJIWYUHBI, TOYHOCTh mNpuOIMKeHus. OKpyrieHue 4vuced.
[TpukuaKa U OlEHKa Pe3yIbTaTOB BBIYNCIICHHM
2 YpaBHEHHS U HEPaBEHCTBA
2.1 YpaBHEHHUS ¢ OAHON TEPEMEHHOMN
2.2 JIunetnoe ypaBHeHue. PelieHue ypaBHEHUN, CBOASIINXCS K JIMHENHBIM
23 KBagpatHoe ypaBHeHue. Pemenwe ypaBHEHUH, CBOOALIUXCS K
KBaJIpaTHBIM
24 BHKBfmanTHoe YPaBHEHHE. [IpuMmepbl peuieHus: ypaBHEHUH TPEThEU U
4eTBEPTOMN CTENEHEH pas3oKeHUEM Ha MHOKUTEIH
2.5 Pemienne npoOHO-paIimoHAIBHBIX YpaBHEHUN
2.6 Cuctembl ypaBHCHHI
2.7 YpaBHEHHE C IBYMS TIEPEMEHHBIMHU U €ro rpaduk
2.8 Pemenue cuctem IByX JIMHEHHBIX YpaBHEHHM C ABYMsI IEpEMEHHBIMU
29 PemeHHS: CUCTEM JIBYX YpaBHEHUH, OJTHO U3 KOTOPBIX JUHEIHOE, a Apyroe
— BTOpPOH CTETEeHU
210 I'padvueckas  uHTEepmpeTanmusi CUCTEMbl  ypaBHEHHH C  JIByMs
IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a7a4 alreOpandecKuM CIocooomM
2.12 UwucnoBsle HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemienune nuHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Pemenue cucreM JIMHEMHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM
2.15 KBagpaTrHbie HepaBeHCTBA
216 I'paduueckas uHTEpHIpETAIINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
IEPEMEHHBIMU
3 OyHKIUH
31 KBanparnunas ¢ynxmus, e€ rpaduk u cBoiictsa. [lapabona, KOOpaHHATEI
BEPIINHBI TapaboIIbl, OCb CHMMETPHUH MapadOIIbI
3.2 I'padukn pynkuuit y=KX, y=kx+b u ux cBoiicrea
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3.3 I'padukn dpyskuumit y=K/X, y = x° u ux cBoicTBa
3.4 ['pacduku QpyHKIMI , U UX CBOMCTBA
4 YuciioBbIe ITOCIEN0BATEIBHOCTH

Omnpenenenre W cHocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBATEIBHOCTEH.

4.1 3amanue Mocae0BaTeIbHOCTH PEKYyppEeHTHON dopmymoil u GpopMynoii N-
ro 4ieHa

49 Apudmernueckas nporpeccus. Gopmyinsl N-ro uieHa apudmeTnueckon
IPOrPecCru, CyMMbI IEPBBIX N YJICHOB

43 ['eomerpuueckas mnporpeccus. @opMmyJibl N-TO YJlI€HA TEOMETPUUYECKOM
IPOrpeccru, CyMMbI IEPBBIX N YJIEHOB
N300pakeHue ujaeHOB apu(pMETUUECKOW U reOMETPUUECKON Mporpeccuit

4.4 TOYKAMHU HAa KOOPAVMHATHOW MIOCKOCTH. JIMHEWHBIA U SKCTIOHEHIIMATbHBIN
poct

4.5 CrnosxHble MPOIEHTHI

IMMPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIBTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJHLHOU
ITPOTPAMMbBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon IIpoBepsiemble TPeOOBaHUS K NPeIMETHBIM pe3yJibTaTamM
NPOBEPSIEMOr0 OCBOCHHS OCHOBHOI1 00pa30BaTe/IbLHON NIPOrPAMMBI
TpeOOBaAHUA OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATUSMU: MHOXKECTBO, TOJIMHOKECTBO,
olepaluy HaJl MHOXKECTBAMU; YMEHUE ONEPUPOBATH MOHITHIMHU:
rpad, cBs3HBIN rpad, nepeBo, LUK, IPUMEHAITh UX MPU PELICHUU
3a/la4; YMEHHE UCIOJIb30BaTh TIpauueckoe MpeIcTaBlIeHUue
MHO>KECTB JIJIsl OMHMCAHMS PEATbHBIX MPOILIECCOB U SIBICHUM, MPU
pElIeHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB

YMeHue OIICPHUPOBATh IIOHATHAMMH: OIIPCACICHHUC, aKCHOMA,
TCOPCMaA, AOKA3aTCIIbCTBO, YMCHHUC pPACIIO3HABATb HCTHUHHBIC H
JIOJKHBIC BBICKA3bIBAHHSA, IIPUBOJUTDL IIPUMCEPBI U KOHTPIIPUMCPBHI,
CTPOUTD BBICKA3bIBAHUA U OTPHULAHUA BBICKA3bIBaHUM

YMeHue onepupoBarh MOHIATUAMH: HATYPAIBHOE YUCIIO, IIPOCTOE
U COCTaBHOE YMCIIO, JIETUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, IIeJIO€ YHCIIO0, MOJYJIb YHCIia, OOBIKHOBEHHAs! TPOOb
U JecsTUYHas ApoOb, CTaHIAPTHBIN BUJ YHCJA, PAllMOHAIBHOE
YHCII0, UPPAIMOHAIILHOE YHCIIO, apu(PMETHUECKHl KBaJIpaTHBIN
KOpPEHb; YMEHUE BBINOJHATH ACHUCTBUS C YACIAMU, CPAaBHUBATH U
YIOPSAAOYMBATH YHCIIA, MPEACTABIIATh YHUCIAa HA KOOPAUHATHOU
IPSMOW, OKPYTJIATH YKCIIA; YMEHHE JENaTh NPUKUIKY U OLECHKY
pe3yJibTaTa BEIYUCICHUN

YMeHHne onepupoBarb IOHATUSAMHU: CTENEHb C  LIEJbIM
II0Ka3aTelieM, apupMeTHIecKuit KBaJpaTHBIN KOpEHb,
MHOTOWJIEH, anredpanyeckasi IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HATypaJIbHOM CTemeHHu OOJbIIe eIUWHUIIB; YMEHHE




26

BBINOJHATE pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs LEJbIX,
NPOOHO-PALIMOHATIBHBIX BBIPAKEHUN M BBIPAXKEHHI C KOpPHSIMH,
pasjoKeHue MHOroudjeHa Ha MHOXHUTEIHW, B TOM YHUCIE C
MCIOJIb30BaHUEM (OpMyJT pa3HOCTH KBaJApaTOB M KBajpara
CYMMBI U pa3HOCTHU

YMeHHne OnepupoBaTh IOHATHSAMHU: YHCIOBOE PaBEHCTBO,
YPAaBHEHHE C OJHOW IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C INIEPEMEHHOHM; YMEHHME peliaTh JMHEUHBIE U
KBaJIpaTHbIE ypaBHEHHUsSI, JPOOHO-pallMOHANIbHBIE YpPaBHEHUS C
OJIHOM TIEPEMEHHOW, CHCTEMBI [BYX JIMHEWHBIX YpaBHEHUU,
JMHEHbIE HEpAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U JPOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YHCIIE
IPpU PEIIECHWH 33/a4 U3 APYIMX MPEAMETOB M MPAKTUYECKHUX
3a/a4; YMEHHME HCIIOJIb30BATh KOOPAMHATHYI MNpPAMYK U
KOOPAMHATHYIO  IUIOCKOCTh  JJIsi  M300pa)K€HUs  pelIeHUui
YPAaBHEHHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIMS, Tpaduk (QyHKIINH,
HYJU (YHKIUH, TMPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKU
BO3pacTaHus, yObIBaHUS, HAUOOJBIIICE U HAUMCHBIIICE 3HAYCHUS
(GYHKIMY;  yMEHHWE  ONEpUPOBATh  TOHATHSAMH:  IpsMast
NPOTNIOPIIMOHANIEHOCTh,  JIMHEWHass (YHKIUS, KBaJpaTHYHAsS
byHKIHS, obOpaTHas MIPOTOPIIMOHATBLHOCTD, napaborna,
rurep0oiia; yMEHUE CTPOUTH Tpauku (PyHKIMH, HCIIOJIB30BaTh
rpaduKy IS ONPEICIICHUs] CBOMCTB TIPOIIECCOB U 3aBUCHUMOCTEH,
JUTSL pEIICHUs 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB H peatbHON
KHW3HH, YMEHHUE BBIpaXaTh (HOpMyJIaMU 3aBHCHMOCTH MEXIY
BEIIMYUHAMH

YMeHue  omepupoBaTh  IMOHSATUSMHU:  TOCIEIOBATEIBHOCTD,
apumeTHyeckass W TeOMETpUYecKass TMPOTPECCHH; yMEHHE
UCIIONIb30BAaTh ~ CBOWMCTBA  MOCJENOBaTeIbHOCTEH, (OPMYIIbI
CYMMBI U O0IIIEeTO YJieHa NP PEIICHUH 3a/1a4, B TOM YHCIIe 3a/1a4
U3 JPYTUX YUYEOHBIX MPEIMETOB M peaTbHOU KU3HU

YMeHne pemaTrh 3aJaud pa3HbIX THUIOB (B TOM 4YHUCJE Ha
NPOIEHTHI, JOJU M YacTH, JBIKEHUE, pa0doTy, IIEHy TOBapoOB U
CTOMMOCTh TOKYIOK M YCIyr, HajJoOrd, 3aJaud Hu3 0O0JacTu
yOpaBIICGHUs JIMYHBIMA W CEMEWHbIMH (UHAHCAMU); YMEHUE
COCTaBJISITh BBIPAXXEHUsI, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110
YCIOBHUIO 3aJa4M, MCCIEI0BATh IIOJYYEHHOE pEIICHUE W
OIICHMBATh MPABJIONOJOOHOCTH MOJTYUYEHHBIX PE3yJIbTATOB

YMeHue omnepupoBaTh MOHATHAMU: (UTYypa, TOYKa, OTPE3OK,
npsiMas, JIyd, JIOMaHas, yroj, MHOTOYTOJbHUK, TPEYIOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEyroJIbHUKH,
IPSIMOYTOJIbHBIA TPEYrOJIbHUK, MEAMAHA, OMCCEKTPHUCA U BHICOTA
TPEYrOJbHUKA, YETBIPEXYTOJIBHUK, MapajuielorpamM, pomo,




27

NpsIMOYTOJIbHUK, KBaJapaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTeabHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UTYpaAMH;
yMEHHE pelaTh 3a/la4i, B TOM YHCJIE U3 MOBCEIHEBHOM >KHU3HH,
Ha HAXOXXJEHUE TEOMETPUYECKUX BEIUYMH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB QUTYp U (pakTOB

10

YMeHue onepupoBaTh NOHATUSIMH: PABEHCTBO (DUTYp, pABEHCTBO
TPEYroJbHUKOB; NapajUIeIbHOCTh U NEPIEeHIUKYISIPHOCTh
OpSIMBIX, YIOJd MEXIY NPsIMbIMU, NEPIEHIUKYJISApP, HAKIOHHAs,
npoekuus, noxobue  Guryp, MOJO0OHBIE  TPEYrOJIbHUKH,
CUMMETpHUSI  OTHOCUTEIBHO TOYKM UM  MpSAMOM; yMeHue
pacno3HaBaTh paBEHCTBO, CHUMMETpUI0O U mojgolue uryp,
napajuleIbHOCTh U TEePHEeHIUKYJISIPHOCTh  HPSIMBIX B
OKpY’KaIolIeM MUpe

11

YMeHue onepupoBaTh MOHATUSAMH: JJIMHA, PACCTOSAHUE, YTOJ
(BemuuMHA YyrJia, CHHYC W KOCHHYC YIJIa TpPEYroJIbHUKA),
TJIOIIA/h; YMEHHUE OIEHUBATh pa3Mephl MPEIMETOB U O0OBEKTOB B
OKpY’KaoIIIeM MUPE; YMEHHUE MMPUMEHSTh (POPMYIIBI IEpUMETPA U
IJIOMIAA MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH U TUIOIIAIH
Kpyra, oObemMa MPSMOYTOJLHOTO TMapajuielienuneaa; yMeHUE
NPUMEHSTh TPU3HAKK PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TpEyroJibHUKa, TeopeEMy [Mudaropa,
TPUTOHOMETPUUYECKHUE COOTHOLICHUS ISl BBIYMCIICHUS JJIUH,
pPACCTOAHUMN, TUIOIIAICH

12

YMenue wu3zo0paxkaTh IUIOCKHME (UTYpHl W HMX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIHUCaHUIO

13

YMeHue ornepupoBaTh MOHATUSMHU: TNPSIMOYTOJIbHAS CHUCTEMa
KOOpAHMHAT, KOOPAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
NpOM3BE/ICHHE BEKTOpa Ha YHCIO, CKaJSIPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHUE HCIIOIb30BaTh BEKTOPHI W KOOPAUHATHI IS
NpPEJICTABIICHUSI JAHHBIX W pEIIeHUs 3a/la4, B TOM YHCIE U3
JIPYTUX YU4EOHBIX MPEIMETOB U peaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHUSIMH: CTOJOMKOBBIE U KPYTrOBBIE
JIMarpaMMbl, TaOJHIIBI, cpelHee apupMETHUECKOe, MeuaHa,
HauOoNblllee M HAUMEHBIIEe 3HAYEHUS, pa3Max YHUCIOBOTO
Habopa; yMEHHE U3BIICKATD, UHTEPIPETUPOBATH u
peoOpa3oBhIBaTh HHPOPMAIIUIO, MTPEICTABICHHYIO B TA0IUIIAX U
Ha JMarpaMMax, OTPaKAIOIIyI0 CBOWCTBA W XapaKTEPUCTHKHU
peaNbHBIX TPOILIECCOB U SIBJICHWI, YMEHHE paclio3HaBaTh
W3MEHYMBBIC BEJIMYUHBI B OKPYIKAIOIIEM MUPE

15

YMeHue  onepupoBaThb  MOHATHSMHU:  CIYyYaHBIA  OMNBIT
(city4aiiHbIi 9KCIIEPUMEHT), JJIEMEHTApPHOE coObITHE
(31eMeHTapHbIl  KMCXOJ)  CIy4YallHOIO  OIbITa, CIy4aiHOe
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COOBITHE, BEPOSTHOCTH COOBITUS; YMEHUE HAXOJUTh BEPOSITHOCTH
CIy4allHbIX ~ COOBITUH B  ONBITAX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU; YMEHHE pEeIllaTh 33aJa4d METOJI0M
OpraHM30BaHHOrO Tepedopa W € HCHOJIb30BAaHMEM IpaBHIIa
YMHOXXCHHUS; YMEHHE OLECHHMBAaTh BEPOATHOCTH pEaJbHBIX
COOBITHI U SIBJICHUI, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITUN B OKpY)KAIOIIEM MHUPE U B JKU3HH;
3HAKOMCTBO C IOHSTHEM HE3aBHCHMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHune BbIOMpaTh TOAXOASAIIMN HW3YYCHHBIM METOJ s
pelIeHusT 3aJa4d, MPUBOAUTH MPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B TMPUPOJAE U JKU3HH, PACHO3HABATH
MPOSIBIICHUE 3aKOHOB MATEMAaTHKU B MCKYCCTBE, OIMCHIBATH
OTACJIbHBIC BBIJAIONINECS PE3yJbTaThl, IMOJIYYECHHBIE B XOJE
pa3BUTUSI MATEMAaTHUKU KaK HayKH, MPUBOAUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITUH M HUX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOW UCTOPHUU

HEPEYEHDB 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D I1O
MATEMATUKE

Kon

IIpoBepsieMblIii 3JIEMEHT COJePKAHUSA

1 UYucna u BEIYUCTICHUS
1.1 Hatypanbubie u uensie yncina. [Ipu3sHaku JeIMMOCTH 1ebIX Yhcel
19 OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOU, TPOLEHTHI, OECKOHEUHbIE
NepUOANYECKHUE TPOOH
13 Pannonanbubie uncna. ApudMeTndeckue orepanuu C paluOHAIbHBIMU
YHClIaMU
14 I[efICTBHTeJILHLIe qucha. ApudmeTndeckue orepanuu C
JNeHUCTBUTENBHBIMU YHCIIAMU
15 [Tpubnuxéunsie BBIMHCIICHHA, NIPABUIA OKPYTIICHHA, MPUKUIIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN
2 AnrebpanyecKkue BhIPOKCHHS
2.1 bykBeHHBIE BhIpaskeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crermienb c 11enbIM nokasareneM. CTerneHb ¢ palioHaIbHBIM TTOKa3aTEeIeM.
CBoiicTBa cTENeHH
2.3 MHoOrousIeHsl
2.4 AnreGpanueckast 1poOb
25 ApudmeTnueckuii  KOpeHb HaTypalibHOM  cTtemeHu. JleiicTBus ¢
apuQMEeTHUYECKIUMH KOPHSIMU HATypaJIbHOU CTETICHU
3 YpaBHEHUS U HEPABEHCTBA
31 Lenpie u apoOHO-pamoHabHBIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH

YPAaBHEHUU
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enbie u npoObHO-palmoHabHbIe HEpaBEeHCTBA. CUCTEMBI U COBOKYITHOCTH

3.2
HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UmncaoBble MOCIIEeA0BATEIbHOCTH
4.1 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aJaHUS ITOCIIEOBATEIILHOCTEH
42 Apudmerndeckass u reomerpuueckas mporpeccur. dopmyna CIOKHBIX
MIPOIICHTOB
9) OyHKIIUU
@yHkMsA, crnocodbl 3amaHus ¢yHkuuu. ['paduk QyHkmuun. OOnactb
OTIpeNieNIeHnsT M MHOKECTBO 3HaueHWH QyHkumu. Hymmn ¢yHKImm.
5.1. [IpomexxyTku 3HaKONOCTOSTHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKIIMU.
MakcuMyMbl W MHUHUMYMBI (QyHKIUU. HawmOombiiee W HanMeHbIee
3HaYeHHEe (DYHKIIMH Ha IPOMEKYTKE
6 KoopanHaTel Ha IPSIMOW U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapTOBBI KOOPAWHATHI HA TJIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue GUryphbl U UX CBONCTBA
7.2 TpeyroibHUK
7.3 MHOTOyTOJIbHUKH
7.4 OKpYXHOCTh U KPYT
7.5 N3mepenue reoMeTpruuecKuX BeJTUYUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucaTenbHasi CTaTUCTUKA
8.2 BepostHOCTh
8.3 Kombunaropuka
8.4 MHuosecTBa
8.5 ['padsr




30

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
10.H. Maxkapsprue, H.I'. Munmrok, K.M1. Hemkos u ap.; nox pen. C.A. TensikoBCKoOro

METOANYECKHUE MATEPHUAJIbI J1JISd YYUTEJISA
10.H. Maxkapsrues, H.I'. Munmrok, K.M. Hemkos u ap.; nox pen. C.A. TensikoBckoro
HUDPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
NHTEPHET

1. bubnuoreka LIOK (Ludposas obpazoBatenpHas miatdopma)

2. SKnacc



