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HOACHUTEJIBHAS 3AIINCKA

Opranu3zanus npenojjaBaHus yueOHoro npeamera «MaremaTtruka» Ha ypOBHSAX OCHOBHOT'O OOLIETO
U cpeanero obmiero obpazoBanus B 2024/2025 yuyeOHOM oy OCYIIECTBIISETCS B COOTBETCTBUU
CO CIIEAYIOIIMMH HOPMATUBHO-TIPABOBBIMU AKTAMU:

— @enepanpHblil 3ak0H OT 29 aexalpst 2012 r. Ne 273-®03 «O06 obpazoBanuu B Poccuiickoit
Oenepauuny;

— @epnepanbubiii 3ak0oH oT 19 pexabps 2023 1. Ne 618-®3 «O BHeceHMM W3MEHEHUU B
®denepanpHblil 3ak0H «O06 o0pazoBanuu B Poccuiickoit deneparmny;

— denepalibHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 00111€r0 00pa30BaHUs
(yrB. mpuka3zom Munnpocseuienust Poccuu ot 31 mast 2021 r. Ne 287) (manee — ®I'OC O00);

— denepanbHas 00pazoBaTeNbHAs MpOrpaMMa OCHOBHOTO 00111ero o0pa3oBaHus (YTB. IPUKa30M
Munnpocenienus Poccun ot 18 mast 2023 r. Ne 370) (manee — ®OIT OO0);

— npuka3 MunnpocBemenuss Poccun ot 21 centsiops 2022 r. Ne 858 «OO0 yrBepkIeHUU
(benepaabHOTO MepeyHs y4eOHUKOB, TOMYIICHHBIX K MCTIOJIb30BAHHIO TTPH PEATU3aIIIN UMEFOIINX
TOCYJapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEeIbHBIX POTPaMM Ha4aJIbHOTO OOIIET0, OCHOBHOTO
obmero, cpemHero  oOmiero  0o0pa3oBaHUS ~ OpraHU3aAlUsIMU,  OCYHIECTBISIOIMIMUMHU
00pa3oBaTeNbHYI0 MESITENPHOCTh W YCTAHOBICHHS TPEACITBHOTO CpOKa HCIIOIh30BaHUS
UCKITFOUEHHBIX YUCOHUKOBY;

— npuka3 Munnpocsemenus: Poccun ot 21 mast 2024 1. Ne 347 «O BHeCceHUM U3MEHEHUN B IPUKA3
Munnpocsenienus Poccun ot 21 centsadps 2022 r. Ne 858 «O06 yrBepkaeHuu ¢eaepaabHOTO
nepeyHsi Yy4eOHMKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO MpPH peaju3aluyl  HMEIOIINX
roCy/lapCTBEHHYIO aKKpEIUTAIMIO 00pa30BaTeIbHBIX IPOrPaMM Ha4aJbHOTO OOLIEr0, OCHOBHOTO
obmero, cpemHero  oOmero  oOpa3oBaHUS ~ OpPraHM3allUsIMH,  OCYIIECTBISIONIMMU
00pa3oBaTeNbHYIO JESTeIbHOCTh W YCTAHOBJIEHUS TMPEAETbHOTO CPOKa HCIOJIb30BaHUS
UCKITIOYEHHBIX YUYEOHUKOB»Y;

— mnpuka3 Mwunnpocsemenus Poccum ot 4 okTabps 2023 1. Ne 738 «OO0 yrBepkIaeHUU
denepanbHOTO TEpeyHS dSJIEKTPOHHBIX OOPa30BaTENbHBIX PECYPCOB, JOMYHICHHBIX K
UCIOJIb30BAHMI0O  TpU  pealu3aliy  UMEIOIMIMX  TOCYJApCTBEHHYIO  aKKpPEAUTAILIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOIO OOIIEro, OCHOBHOIO OOIIEro, CpPeaHero OOIIero
00pazoBaHUs»;

— KoHnenmus pa3BuTusi Marematuueckoro ooOpaszoBanus B Poccuiickoit denepauuu (yTB.

pacnopsikenuem [IpaBurensctBa Poccuiickoit @enepanuu; npotokon ot 24 nexadps 2013 r. Ne
2506-p).

Anre6pa SABJISICTCA OJHUM H3 OIIOPHBIX KYpPCOB OCHOBHOI'O O6H_I€FO O6p830B8.HI/IHZ OHa
obecnieuynBacT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYYHOTI'O, TAK U TYMAaHUTApHOTO
ITUKJIOB, €€ OCBOECHHUE HCO6XOI[I/IMO I TIPO AOJIZKCHU AL O6pa3OBaHI/I$I U B MOBCEIHEBHOM >KHU3HM.
PazButue y 06yqa}omnxc;1 HAaYYHBIX HpeﬂCTaBHCHI/Iﬁ 0 MPOUCXOXKIACHUHN H CYHIHOCTHU
anre6pa1/1quKI/IX a6CTpaKHHﬁ, crocobe OTpPaAKCHUA MaTeMaTH4eCKOM HayKOﬁ SIBICHUU U
mpoueccoB B IIPUPOAC U O6H.ICCTB€, pojin  MareMaTU4Y€CKOIro MOACIUPOBAHUA B HAYIYHOM
MO3HAHUH U B IPAKTHUKE CHOCO6CTBy€T (I)OpMI/IpOBaHI/IIO HAaYYHOTO MHPOBO33PCHUA U KAYCCTB
MBIIJICHUA, HCO6XOI[I/IMBIX I aganTaiui B COBpECMCHHOM I_II/I(I)pOBOM O6U.I€CTBG. I/I3yquI/Ie
anre6p1;1 obecneunBacT Pa3sBUTHEC YMCHUA Ha6J'IIOI[aTB, CpaBHHBATb, HAXOJUTb 3aKOHOMCPHOCTH,
TpeGyeT KPUTHUYHOCTH MBIIIJICHUS, CIIOCOOHOCTHU APTYMCHTHUPOBAHHO 00OCHOBBIBATh CBOH



JEWCTBUSL U BBIBOJBI, (POPMYIHMpPOBATh yTBepxkAeHUs. OCBOCHHE Kypca anreOpsl o0ecreunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBINIJICHUA 06yqa10m1/1xc;1: OHM HCIOJIB3YKOT AOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne U KOHKPETU3aluio, abCTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe mpennoyiaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JEATEIBHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peHIeHWEe 3afad  sBISETCS — pealu3anuen
ACATCIIBHOCTHOI'O MpHUHIMWIIA 06y‘~I€HI/I$I.

B crpykrype mnporpammbl y4eOHOrOo Kypca «Anredpa» UII OCHOBHOTO OOILIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpXKATeIbHO-METOAMYecKhe JmHuH: «Yucna u
BBIYMCIIECHUSN, «AJIreOpandeckue BBIPAKEHUSN», «YPABHEHMSI U HEPABEHCTBA», «DYHKIUN».
Kamﬂaa M3 3TUX COACPIKATCIbHO-MCTOANYCCKUX JIMHUN Pa3BUBACTCA HA MPOTAKCHUU Tpex JICT
M3YYEHHUs Kypca, B3aUMOJEUCTBYSI € IpYTUMU €ro JIMHUSIMU. B Xoae uzyuenus yueOHOTO Kypca
00yyaroUMMCcs IPUXOAUTCS JIOTHUECKU PacCyX/1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
si3bIK. B CBSI3U ¢ 3TUM B IIporpamMmy y4eOHOTro Kypca « AnreOpay» BKIFOUEHBI HEKOTOPBIE OCHOBBI
JIOTUKH, TPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTU4Yeckoro oOpa3oBaHUS U
CIOCOOCTBYIOILINE OBJIA/IEHUIO 00YJaIOIIMMUCS OCHOB YHHBEPCAIIBHOIO MAaTEMATUYECKOT O SI3bIKA.
ConepxaTebHOH M CTPYKTYpPHOHW OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne mMHUYN «Hrcna U BBIYACIEHUSD) CITYKUT OCHOBOM JIJIS TaJIbHEUIIEr0 N3y4EeHUs
MaTEMaTHUKU, CHOCO6CTBy€T Pa3sBUTHUIO y O6yanOI]_[I/IXC${ JJOTHYECKOT'O MBINIIJICHUA,
CbOpMI/IpOBaHI/IIO YMCHHA I10JIb30BATHECA AJITOPUTMAaMHM, a TAKXKE HpI/IO6peTeHI/IIO MPAKTUICCKUX
HAaBBIKOB, HeO6XO}II/IMLIX JJIA HOBCG}IHGBHOﬁ )KM3HU. Pa3BuTHe TOHATHS O YHCIIE Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBS3aHO C PAlMOHAIBHBIMU U HUPPALUOHAIBHBIMU YHCIIAMHU,
(dhopMupOBaHUEM MPEJACTABICHUN O NEWCTBUTEIBHOM YHCIIC. 3aBEpPIICHUE OCBOCHMS YMCIIOBOM
JIMHUU OTHECEHO K CpeIHeMY o011eMy 00pa30BaHHUIO.

Conepxkanre JABYX aireOpavecKux JHHUH — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YHAIOIINXCSI MATEMaTHYECKOTO
amnmnapara, He0OXOAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUEHTHPOBaHHBIX 3a7ad. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHusi y4eOHBbIII MaTepuan
IPYNIUPYETCS BOKPYr pPalMOHANBHBIX BbIpOXEHHH. Ajredpa JIeMOHCTPHpPYET 3HauCHUE
MaTeMaTHUKU Kak SI3bIKa JUIsl TIOCTPOEHUS MaTEMAaTUYECKUX MOJIENel, OMUCAHMsI MPOILIECCOB U
SBJICHUN peasibHOTO Mupa. B 3amaum oOydenus anredpe BXOAAT TakKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJS OCBOGHHS Kypca
uHDOpPMATUKU, U OBJAJEHUWE HABBIKAMU JEAyKTHUBHBIX paccyxaeHuid. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKUMOHAIBbHO-TpaQUUYECKOW JIMHUM  HAIEJIGHO Ha  MOJIyuYeHHUE
oOyuaronuMucs 3HaHui 0 GYHKIUAX KaK BayKHEHIIeH MaTeMaTH4eCKOW MOJIEIH I OMHUCAHUS U
UCCIIEIOBAaHUSI Pa3HOOOpa3HBIX MPOIECCOB U SBJICHUNW B Tpupoje U odOmiectBe. M3yuenwue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIOJIb30BaTh pa3luYHbIE
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIE, CUMBOJIMYECKHE, Tpadudeckue,
BHOCHT BKJIaJl B GOPMUPOBAHUE MPEJCTABICHUH O POJIM MATEMATUKH B PA3BUTUU [TUBIIIM3AIINU U
KYJIBTYPBI.

CornacHo yueOHOMY MaHy B 7-9 kinaccax usydaercs yueOHbIN Kypc «Anredpay, KOTOPbIT
BKIIIOUAET CJEAYIOIINEe OCHOBHBIC paslieNbl colaepkaHus: «Yuciaa W BBIUKCICHHSY,
«AnreOpanyeckre BIpaKEHUN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITHI.



Ha u3ydyenue yuebnoro xkypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezento), B 8§ kinacce — 102 yaca (3 vaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIEINIO).

COIAEPKXAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JIECSITUUHBIE, IEPEX0] OT OAHOM (POPMBI 3anucu Ipodeit K Ipyroi.
[ToHATHE palMOHAIBHOIO YMCIIA, 3alUCh, CPABHEHUE, YIOPAJIOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMY YuciiaMu. Pelienue 3aad U3 peanbHON MPaKTUKU
Ha 4acTH, Ha JIpoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTesieM: ONpejesieHhe, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpe/ieNieHus], 3anich O0onbIuX ynceln. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aud Ha MPOLIEHTHI, pElIeHHE 3a7a4y U3 peajbHOI
MIPaKTUKH.

[IpuMeHeHne Npu3HaKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATYPaJIbHbIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHast MPOTOPLUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[lepemenHbIe, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C MEpPEeMEHHOW. JlomycTUmble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX/ly BeJIMYMHAMU B Bujie GopMyibl. Berancnenus
no ¢gopmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHHH, TOXKAESCTBEHHO PABHBIE BBIPAYKEHMUS,
IpaBuja IpeoOpa3oBaHUsl CYMM U NPOU3BEJECHUH, MpaBUJIa PACKPBITUS CKOOOK M NMPHUBEICHUS
MOI0OHBIX ClIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenenb MHOrouieHa. Cll0KeHHE, BBIYNTAHUE, YMHOKECHHE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUja NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO YpaBHEHUS,
pelleHHe JHMHEWHBIX ypaBHeHMH. CocCTaBieHHE ypaBHEHUM IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JIBYMsI IIEpeMEHHbIMHU U ero rpapuk. Cucrema JByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsMoi. YuciioBble NPOMEXKYTKH. PaccrosiHue Mexny IBYyMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcmucca M opauHaTa TOYKHM Ha
KOOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonstue ¢pynkiun. I'papux pynkuun. CroiictBa GpyHkimii. JInneinas



¢bynkuwms, e€ rpaduk. ['paduk Gynkuun y = [X|. [padudeckoe pereHue TMHEHHBIX YpaBHEHUH
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yuca 1 BIYUCTEHUS

KBanparubiii kopeHb u3 umcna. Ilonsrue 00 wuppaunoHanbHoM uucie. JlecaTnyHbie
MPUOIVKCHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHHMIO YHUCIIOBBIX BBIPAKCHMM M BBIYHMCICHUSIM. [leficTBUTETBHBIE
qucia.

Crenens ¢ 1enbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Auiredpanyeckue BbIpaskeHus!

KBanpatHblil TpE€XusieH, pa3aoKeHNE KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CloxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpandeckux ApooOei. PannoHanbHbIE BBIpAXKEHUS M UX
npeoOpa3oBaHHUe.

YpaBHeHUsSI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeH KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocreiimme apoOHO-
palMoHaIbHbIC YPaBHEHUS.

I'pacdmyeckas uHTEpHpeTalus ypaBHEHUN C JBYMS MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
ypaBHEHUH C ABYMS IEpeMEHHBIMU. [[pruMepbI pelieHus CHCTEM HEIMHENHBIX YPABHEHUM C IBYMS
MePEeMEHHBIMHU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeElHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrtemsbl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOGnacTh OMpeNeNeHus U MHOXKECTBO 3HaueHUH ¢GyHKIHU. CrocoOsl
3aaHus QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaIOUINX peaabHbIe MPOIECCHI.

OYHKIMH, ONMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. Tpaduueckoe pemenne ypaBHEHUH U CHCTEM
YPaBHEHUH.

9 KVIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble yKcna, upparioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEYHbIe
JecsITUYHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXIy MHOKECTBOM JIEHCTBUTENHHBIX
YyCell U KOOPAUHATHON HPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUECKHue NEHCTBUS C JACHCTBUTEIHHBIMU
YHCIIaMHU.



PazMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JIUTEIBHOCTD IPOIIECCOB B OKPYXKAIOIIEM MUDE.

[TpubnmxEéHHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHUOMIKeHHs. OKpyrieHue Yuced.
IIpuknaka v OLIEHKA pPe3yabTaTOB BHIYMCIICHU.

YpaBHeHUsI 1 HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Perienue ypaBHEHUIA, CBOJIAIINUXCSA K KBaIpaTHbIM. bukBaipaTtHoe
ypaBHeHue. IIpumepsl pemeHns ypaBHEHUN TpeTbel M YETBEPTOM CTENEHEH pa3yIoKEHUEM Ha
MHOKHUTEJIH.

Pemenue qpoOHO-pallMOHATBFHBIX YpaBHEHUH. PeleHre TeKCTOBBIX 3a1a4 alnreOpandecKum
METOJIOM.

VYpaBHeHHE C JByMsI MEpPEMEHHBIMU U ero rpa¢uk. PemieHue cucreM ABYX JMHEMHBIX
YpaBHEHUH € JByMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpIpeTalus CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHue cucreM JHMHEMHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnoie HepaBeHcTBa. ['paduueckas wHTEpmperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUHA

Ksagparnunas ¢ynkmus, e€ rpaduk m cBoiictBa. [lapabosia, KOOpIWHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbL.

[paduku Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux cBoiicTBa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHsiTHE YMCIOBOI MOCIENOBATEIBHOCTU. 3a/IaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WIeHa.

Apudmernueckas u reomerpuieckas nporpeccuu. PopmMyssl N-ro yieHa apuPpMeTuyecKoi
Y FEOMETPUYECKON MTPOTrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N3o00paxkenue 4ieHOB apu(METHYECKOW U TEOMETPUYECKOM MpOTrpeccHil TOukaMu Ha
KOOPAMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIUANbHBIA pOCT. CII0KHBIE TPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHSIM POCCHICKHMX MAaT€MaTHKOB M POCCUUCKOUN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MATEeMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKHUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PELICHUH MPAKTHYECKUX 3a7a4 MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBUAYaAJIbHON TpaekTopuu oOpa3oBaHUs H
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeNOBEKa, MPHUPOAbI U OOIIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[IO3HAHUS MHpPA, OBJIAJICHUEM [POCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOIO
Os1aromosy4us:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHHE, COAIAaHCHPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU NI pelleHus 3agad B obnactu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIHATIBHOI M IIPUPOTHON Cpe/bl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jro/iel, mpruoOpeTaTh B COBMECTHOM JCSTEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH U3
OTIBITA JAPYTHX;

HE00XOAUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ducie (GOPMYIHPOBATH UJICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX M SIBJICHHSIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbIC PEIICHHUS W JICHCTBHS,
(bopMyITHPOBATh U OIICHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jjoruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXKIY MOHATHAMH, (HOPMYIHpOBATH OMpENENICHUs MOHSITUH,
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 00001IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUs B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeiaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3bupath I0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPsIMBbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAaMOCTOSATEIHHO HECJIOXKHbBIE JI0Ka3aTelIbCTBA MATeMAaTUYECKUX (DaKTOB,
BBICTPAaMBATh apryMEHTALMIO, IPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKJICHUS;

e BBIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUN  WHCTPYMEHT  IO3HAHUS,
(dhopMynHupoBaTh BOMPOCHL, (PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENEHO
yCTaHaBIUBaTh UCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3Yy, apTYMEHTUPOBATh CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JaHHBIX, HEOOXOJUMBIX
JUIS pEIlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hopMy MpecTaBieHus: HHGOPMaLMK U WIUTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIIEHMBaTh HAJEKHOCTh MH(GOPMALMU N0 KPUTEPUSAM, MPENTIOKEHHBIM YUUTEJIEM WUIIU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
OOIIeHus], SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JI¢ OOCYXJICHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXKaeMOi TEeMBbI, IPOOIEMBI,
pelaeMoit 3a1a4u, BbICKa3bIBaTh UJICH, HAIIEJICHHbIE HA TIOUCK PEIIeHUs], COTIOCTaBIISTh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YYACTHUKOB JManora, OOHapyXuBaTh pa3inyue
U CXOACTBO TMO3HUIMH, B KOppeKkTHOH Qopme (opmynupoBaTh pa3HOIIACUs, CBOU
BO3paXKECHMUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATb U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOM ¥ HHAUBUAYAIbHON pabOThI IpU
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh O PraHU3allli0 COBMECTHOM
paboThl, pactipeesaTh BUABI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYIIOBLIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI M IPYTHE), BHITIOIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU JICUCTBUS
C IPYTMMH YJ€HaMH KOMaHJbl, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aNTOPUTM pELIeHHsS 3aJaud (MM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpoHecca U pe3yjibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/]a4d, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTU MOCTABICHHOM LIETIU U YCIOBUSM,
OOBSICHATH PHYMHBI TOCTHXKEHUS WITH HEIOCTH)KECHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenumss B 7 KJacce OOYUaIOMIMICA TOJNYYHT CICAYIOIIUE NpPEAMETHBIC
pe3yIbTaThl:

Yuciia ¥ BbIYMCICHUS

BoinonHATh, couerass YyCTHbIE M NHCbMEHHbBIE MPUEMBI, apUPMETHUECKUEe JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIIOBBIX BBIPAKEHUH, NPUMEHATh pPa3sHOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHS] 3HAYEHUU JPOOHBIX BBIPAXKEHUN, COJIEp)KalIMX OOBIKHOBEHHbIE U
NeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amucu ducen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAI0UNBATH PallHOHAIBHbIE YNCIIA.

OKpyrisiTh 4yncia.

BBINOJIHATE NPUKHUIKY W OLICHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKECHUH. BBINTONHATE NEUCTBYS CO CTENECHAMH C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE Ha MHOKUTENH HATYPAJIBHBIX YUCEIL

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHHS 33134
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHHsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus LIEJI0r0 BbIPaAKEHUs] B MHOTOWIEH MPUBEACHUEM I10100HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOXHTENS, TPYNIHUPOBKH ClaraeMblX, IpUMEHEHUs (HopMys COKpaméHHOTo
YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOYICHOB Ul pEIIEHUs Ppa3IMuHBIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM MOKa3aTeIsIMH Ul peoOpa3oBaHus
BBIPAXKCHUI.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemate nmHeliHBIE ypaBHEHHs C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBuja MEpexoaa OT
HCXOJHOTO ypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U X CUCTEM.

[TonGupath MpuUMepsI ap YMCEll, SIBISIONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TMOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3aliChIBaTh YHCJOBbIE TMPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouts rpaduk QyHKIUYU Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, II€HAa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BpEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpeacTaBlICHUs W aHadu3a WH(POpPMAILUW, WU3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIIEAYIONIUME IPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp3oBarh HavyalbHbIE MNPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUsSI, OKPYTJICHHUS M BBIYMCICHUH, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIb3YS IPU HEOOXOIMMOCTH KalIbKYJIATOP, BBHITIOIHATH IPe0Opa30BaHUs BBIPAKCHUI,
CoJIepXkKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX NIpoOei u
creneHel yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOJHATH IpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPKALNX CTENIEHH C LIEIbIM NIOKA3aTEIIEM.

BbINONHATE TOXJECTBEHHBIE NMPEOOpa30BaHMs PAILMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknanpiBaTth KBagpaTHBIA TPEXUIEH HA MHOKUTENH.

[TpumenHsaTH MpeoOpa3oBaHMs BRIPAKEHUH JIJIS pEIICHUS PA3IMYHBIX 33124 U3 MAaTEeMAaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IPAKTHKHU.



YpaBHeHuUsI 1 HEPAaBEHCTBA

Pematp nuHelHbIe, KBapAaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAAILIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBOoaUTHE MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIpUMEHEHHEM I'pauUeCKUX IPEICTaBICHNN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CUCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT cIOBECHOW (GOPMYIUPOBKH 3amadn K e€ anreOpandeckod MOAETH C
IIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKU, pelaTh JUHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM W HUX CHCTEMBbI, JaBaThb TI'paUUEecKyl0 HLIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

LORIN1700

[Tonumarsb 1 UCOIB30BaTh (PYHKIIMOHAIBHBIE MOHATHS U A3bIK (TEPMUHBI, CHMBOJMYECKHE
0003Ha4YeHUs), ONPEENIATh 3HaUCHHE (PYHKIIMHU 110 3HAUEHUIO apryMEHTa, ONpeaeisTh CBOICTBA
¢dbyakmn o e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y = kix, y=x2, y = x3,y = |x|, y = VX, onmcbIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOIHMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pE3yIbTaThI:

Yucsia 1 BBIYUCICHHUSA

CpaBHUBATh U yNOPSAJOYNBATH PALIMOHAIIBHBIC U UPPALIMOHATIBHBIC YHCIIA.

Beimonsate apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
MIACBMEHHBIE TPUEMBI, BBITTOJIHATD BBIYACICHHS C UPPALUOHAIBHBIMH YHCIIAMH.

Haxonuth 3Ha4YeHUs CTENEHEW ¢ LENBIMU ITOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAUYCHUS
YHCJIOBBIX BBIPAKCHHUMN.

OKpyryATh [EHCTBUTENIBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yjibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTe nMHENHHBIE M KBaIPATHBIE YPABHEHM S, YPABHEHMSI, CBOJAIIMECS K HUM, IIPOCTEHIINE
IpOOHO-pallMOHATILHBIE YPABHEHMSL.

Pemarp cuctemsl IByX JIMHEHHBIX YPaBHEHMU C JBYMsI IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBBle 3ajauM  anreOpandeckuM CIOCOOOM C IOMOINBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

IIpoBoauTh NMpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
IIpUMEHEHHEM IpapUuecKUX NMpecTaBlIeHUH (YyCTaHaBIUBaTh, UMEET JIM YpaBHEHHUE WM CHCTEMa
yYpaBHEHUH PELIeHHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peIICHUE
HEPABEHCTB Ha YMCIIOBOU MPSIMOM, 3allUCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemats cucTemsbl INHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOIME KBAAPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOM MPSMOM, 3alUCBHIBATh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.



DyHKUUHA
PacriosznaBath (hyHKIMH H3y4eHHBIX BUIOB. [IoKa3pIBaTh CXeMaTUYECKH PACIIONIOKEHUE HA

KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X Yy = [X|, B 3aBUCHMOCTH OT 3HaueHH KO>(PPHUIUEHTOB, OMACHIBATH CBOACTBA

GbyHKIUH.

Crtpouth M HM300pakaTh CXEMAaTHYECKH TpapuKH KBAIPAaTUYHBIX (DYHKIIHHA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

Pacnio3naBate KBaipaTH4Hy0 (GYHKIUIO 110 (JOPMYIIe, IPUBOJUTH IPHUMEPHI KBaIPATUIHBIX
GyHKIMM U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucJ10BbIE MOCJHEA0BATEIbLHOCTH H IPOTPECCHH

PacnioznaBath apupMeTHUECKyI0 U T€OMETPUYECKYIO NMPOTPECCUM IPU Pa3HbIX criocodax
3aJJaHHUs.

BbINONHATE BBIUMCIEHUS] ¢ UCHOJb30BaHUEM (GOpMYya N-ro 4wieHa apuPMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300pakaTs 4i1eHbI OCIE10BATEIbHOCTH TOUKAMH Ha KOOPJIMHATHOM MIIOCKOCTH.

Pemats 3a1aum, cBsI3aHHBIE C YMCIOBBIMU MOCIIEI0BATEILHOCTSMHU, B TOM YHCIIE 337a4U U3
peasibHOM JKHU3HM (C UCTIOIb30BAaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIN).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTeneHb ¢ IeJIbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbie
Ne i/ pasit Konrpoiasbubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Berunciienus. JleicTBUTEIbHBIE 9 bubnuotexa [JOK
qyucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
.H 1 1
4 VpaBHeHus v HepaBeHcTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6moreka [IOK
> Dymxui 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m. edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 bu6mmoreka [JOK
3HaHUUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

- Anrebpa. 7 xmace: yue0. st oomeoopasosar. yupexxaenuit F0.H.Maxkaperues,
H.I''Mungrok, K.M.Hemxkos, C.b.CyBoposa; oz pen.C.A. TensikoBckoro.- 15-e uza.- M.:
IIpocseuienue, 2023

- Anre6Opa. 8 kiacc: yue0. mis obmeoopaszosat. yupexaenuit F0.H.Maxkapsiues,

H.I'. Mungrok, K.M.Hemkos, C.b.CyBopoBa; mox pen.C.A.TenskoBckoro.- 19-e uzm.- M.:
IIpocseuienue, 2023

- YVuebnuk Anrebpa. 9 xmacc. A.I'.Mepsznsk,B.b.ITononckuit, M.C.flkup, — M.: Benrana-
I'pag, 2019

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

- U3yuenue anredpsl B 7-9 knaccax: mocodue s yaureneit / FO.H.Maxkapsiues,
H.I"'Mungrok, C.b.CyBoposa, 1.C.I1InsikoBa. — 3-¢ u3a., mopad. — M. : [Ipocsemenue, 2023
- XKoxos B.1. Anrebpa. JIunakruaeckue matepuainsl. 7,8, 9 knaccel / B.U. XXoxos,
10.H.Makapsrues, H.I.Munarok.- 14-e uza.- M.:Ilpocsemenne, 2023.

- Epmosa A.Il., 'omo6oponsko B.B., Epmosa A.C. CamocTosTensHbIE B KOHTPOJIbHBIC
paboThl IO anredpe U reoMeTpuu i 7 Kiacca. — 7-¢ u3., ucnp. u aom. — M.: MJIEKCA, -
2009.

- Epmoga A.Il., 'omo6opoapko B.B., EpmoBa A.C. CamocTosTeNbHbIE U KOHTPOJIbHBIC
paboThl IO asredpe U reoMeTpuu i 8 kiacca. — 7-¢ u3l., ucnp. u aom. — M.: MJIEKCA, -
2009.

- Epmoga A.Il., 'omo6opoapko B.B., Epmosa A.C. CamocTosTeNbHbIE U KOHTPOJIbHBIC
paboThl o anredpe u reoMeTpuu g 9 kinacca. — 7-¢ 3., ucnp. u gom. — M.: MJIEKCA, -
2009.

- Hunaxtuueckuii matepuan Anredpa. 9 xinacc A.I'.Mep3msik,B.b.ITononckuit, M.C. fAkup, —
M.: Benrana-I'pad, 2019

- Meronuyeckoe mocobue Anrebpa. 9 kmacc A.I'.Mepsmsk,B.b.ITononckuit,M.C. kup,
E.B.bynxo - M.: Benrana-I'pad, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
www.school-collection.edu.ru/
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