MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HNCTOIICKASI OCHOBHASI OBIIEOBPA3OBATEJ/IBHASA IHIIKOJIA

AHHOTanMA K padoyeil nporpamme
yueOHoOro npeaMmera «AJaredopa» 1js 7-9 kiaccos

Pabouass mporpamma ydeOHOTO TmpeaMera «AusreOpa» 00sS3aTeNbHONW MpEeIMETHON obnacTu
«Marematnka W wuH(pOpMaTHKa» SBISETCA YaCThIO OCHOBHOH 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO
obmero ob6pazosanus (OOIT OOO) MBOY Hcromnckoit OOILI, pa3zpaboTana B COOTBETCTBUU C ITyHKTOM 32.1
dI'OC O00-2021 Ha ochoe PI'OC O0O0-2010r. u TTOOIT OOO-2020r. Pabouas mporpaMmma 1o yueOHOMY MPEIMETY
«Aunrebpa» wis 7-9 knacco npuBeneHa B coorBerctBue ¢ @OIT OO0 u ®PII no anredpe B YacTH copepkaHus
00y4eHUS ¥ TUIaHUPYEMBIX PE3YJIbTATOB OCBOEHUs mporpaMMbl Ha ypoBHe OO0 u peanusyercs 3 roga ¢ 7 mo 9 kiacc.

IIpn peanuszamuu paboyeil mporpaMMmbl HO y4yeOHOMY MpeaMeTy «Anredpa» HCIOIb3YIOTCS YYEOHUKH,
BKitouéHHbIe B [Ipunoxenne Ne2 ®OITY-2022 (npukaz Munnpocsenienus Poccuu ot 21.09.2022 N 858):

1. Anrebpa. 7 wiacc: yueOHUK aiisa oOmieoOpasoBarenbHbix opranuzarmii/ FO.H. Makaperues, H.I'.
Munprok, K.1. Hemkos, C.b. CyBoposa; o pen. C.A. Tenskosckoro — M.: [Ipocsemienue

2. Anrebpa. 8 kmacc: yueOHUK mysi oOmeoOpasoBaTenbHbiX opranu3anuitl/lO.H. Makapsrues, H.T.
Munmiok, K.U. Hemkos, C.b. CyBopoBa; moa pen. C.A. TensikoBckoro — M.: IIpocsenienue

3. Anrebpa. 9 kmacc: yueOHUK mysi oOmeoOpasoBaTenbHbiXx opranu3aruitl/lFO.H. Maxkapsrues, H.T.

Munarok, K.M. Hemikos, C.b. CyBopoBa; o pen. C.A. TensikoBckoro — M.: [Ipoceemienue

Pabouast mporpamMma paspaboTaHa yduTeneM aireOphl IIKOIBI B COOTBETCTBMM ¢ IlojokeHHeM O paboumx
TporpamMMax M OTpeAeIsieT OPTaHu3aIio 00pa30BaTEIHbHON JISSITENFHOCTH YIUTENS B IIKOJIE IO TIPEIMeETy «Anredpay.
Pabouas mporpaMMa COIEPKUT CICTYIONINE CTPYKTYPHBIE 3JIEMEHTBI;

-1IeJTH U3y4YeHus yaeOHOTo nmpeamera «Anredpay;

-MecTO y4eOHOro npeameTa «Anrebpa» B yaueOHOM TUTaHE;

-coJiepkaHue yudeOHOTro mpenMera «Anredpay;

-IUIAaHUPYEMbIE PE3YIIbTAThl (JINYHOCTHBIC, METAIIPEIMETHBIE M ITPEIMETHBIC);

-TeMaTUYECKOEe IUJIaHUPOBaHHUE, CPOPMHUpPOBAHHOE C Yy4€ToM  paboueld MmporpaMMbl BOCIUTaHUS U
BO3MOXKHOCTBIO Hcnojib3oBanus DOP/IIOP.

PaGouas nmporpamMma o6cyxnaena Ha 3acenanuu [IIMO yuurteneil MaTeMaTHKU LIKOJIBI, IPUHATA PEIICHUEM
negarorndeckoro cosera (mportokos Nel ot 30.08.2023r.), yrBepxkaeHa mpukazoMm nmo MBOY Hcrornckoit
OOMI Ne38 ot 30.08.2023r. B kauecTBe yactu coaepxanust OOIT OO0

Ha ocnoBe manHoi mporpammbl yuuteneMm paspadareiBaetcsi KTII B coorBercTBuu ¢ llomokenwem o

KaJIeHIapHO-TeMaTHYeCKOM IJIAHUPOBAHUM MO y4yeOHOMY mpeamMery, kypcy, moaymo. KTII paccmatpuBaercs
Ha 3acenanuu [1IMO u cornacyercs ¢ 3amectutenem no YBP.

Boinucka

U3 OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

PABOYASA TIPOI'PAMMA
y4eOHoro npeamera «AJaredpa»
AJis1 o0yqarommxcs 7 - 9 kiaccoB
CPOK peasu3anum 3 roaa

HOEJHU U3YYEHUS YYEBHOI'O IIPEJJMETA «AJITEBPA»

Hensmu o0y4yeHunst MmareMatuke B 7—9 Kinaccax sBISIOTCA: (OPMHUPOBAHHE LEHTPAJIbHBIX MATEMAaTHYECKUX TTOHSITHN
(uucno, BenmMUMHA, TeOMETpHUecKast Gurypa, mepeMeHHas, BEpOsITHOCTb, QYHKIH), 00ECTIEUMBAIONINX PEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHMs 00y YarOLIIXCS;

MoJBeIeHNE 00YYaIOUIMXCSI HA JOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTEMaTUKH M OKPYKAIOIIEro
MUpa, TOHUMaHUE MaTEMAaTUKU KaK 4acTH OOLIel KyJIbTypbl YeJIOBEUECTBA;

pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yJaroIXcsl, I03HaBaTeIbHOX aKTUBHOCTH,
HCCIIEIOBATENBCKUX YMEHUI, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca K U3yUYEHHIO MAaTEMaTHKH;



¢dopmupoBaHe QYHKINOHATBHONH MaTeMaTHUYECKONH TPAMOTHOCTH: YMEHUS paclio3HaBaTh MPOSBICHUS MaTEMaTHIECKIX
MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEW B PEANbHBIX KU3HEHHBIX CUTYalUsIX U MTPU U3YYEHUH IPYTUX YIeOHBIX
MPEAMETOB, POSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (POPMYITUPOBATh UX Ha A3bIKE MATEMATHKH U CO34aBaTh
MaTeMaTHYECKHE MOJIENH, IPUMEHSTh OCBOSHHBIH MaTeMaTHYEeCKUI anmapaT ISl PelieHusl IPaKTUKO-OpH eHTUPOBAHHBIX
3aja4, HHTEPIPETUPOBATh U OLICHUBATH MOMYyYCHHBIE PE3YIbTATHI.

Uzyuyenune anreOpbl obecrieunBaeT pa3BUTHE YMEHHsI HaOIIOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpEOyeT
KPUTUYHOCTH MBIIIIEHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOW JICMCTBUS M BBIBOIBI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca anreOpbl oOecredrBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOY4YaIOUIUXCS: OHHU
WCTIONB3YIOT JENyKTUBHbIE W WHIYKTUBHBIC PpAcCyKICHHUsS, 000OIIeHWE M KOHKpETH3alHio, abCTparupoBaHue H
aHanoruro. OOyuenue anredpe MmpeaAronaraeT 3HAYUTENbHBIH O00BEM CaMOCTOATENLHON MEATENbHOCTH O0YYalOLIUXCs,
MOATOMY CAMOCTOATENBHOE PElICHNE 3a/1a4 SBISIETCS peann3alnei JesTebHOCTHOTO MTPUHIUIA 00YYEHHMSL.

B crpykrype mporpaMmbl y4eOHOTO Kypca «AnreOpa» Ais OCHOBHOTO oOmIero oOpa3oBaHUSi OCHOBHOE MECTO
3aHUMAIOT COZIepPXKATENbHO-METOANYeCKhe JNUHUK: «Yucna W BBIYMCIEHHs», «Anredpandeckue BBIPaXKCHUS,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIMM». B Xoae n3ydeHust yueOHOro Kypca 0OydJaromuMCs MPUXOJUTCS JTOTUIECKU
paccykaaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢ 3THM B mporpammy yueOHOro Kypca «Anrebpay
BKITIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, IIPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3fieiiax MaTeMaTH4YeCKOro 00pa3oBaHHs U
CIOCOOCTBYIOIIHE OBJIAJICHUIO O0YYaIONIMMHUCS OCHOB YHUBEPCAILHOTO MaTeMaTHuecKoro si3bika.  CozepKaTenbHOU U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOTro Kypca « Anredpay sBIIseTcs ero HHTErPUPOBAHHBIN XapaKTep.

Coz{epmaHI/Ie JMHNA «Yucna M BBUMCICHHSY CIIYXXUT OCHOBOM JJIsL I[aﬂbHeﬁHIeFO HN3YyUCHHUA MAaTCMAaTUKHU,
CIOCOOCTBYET pAa3BUTHIO y OOYYAIONMIMXCA JIOTHYECKOr'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIH30BATHCS
aJIrOPUTMAaMH, a TAKXKE NMPUOOPETEHHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIMMBIX JUIsS MOBCEIHEBHOW >ku3HH. Pasputne
MOHSATHS O YHCIIe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs CBSI3aHO C PAlMOHAIBHBIMH M HPpPAIllHOHATHHBIMU
guciamMu, (QOpMUPOBAHWEM TMIPENCTABICHUN O JCHCTBUTEIBHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOW JIMHUW
OTHECEHO K CpemHeMy o0IeMy 00pa3oBaHMIo.

ConepkaHue JBYX anreOpanyuecKux JUHHHA — «ANreOpanuecKue BBIpAKEHUs» W «YPaBHEHUS M HEPaBEHCTBAY
crocoOcTByeT (OPMHUPOBAHHIO y OOYYAIONIMXCS MaTeMaTH4YecKoro armapaTa, HEOOXOJUMOro JUis peIleHHs 3ajad
MaTeMaTHKH, CMEXKHBIX MPEJIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX 3ajad. AnreOpa JIEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKH KaK SI3bIKa /ISl IOCTPOEHHUSI MaTEMaTHIECKUX MOJIeNeil, OMMCaHNs TPOIIECCOB U SIBIEHUH pealbHOro Mupa. B
3amayn oOydeHHsl anreOpe BXOMAT TaKKe AalbHEHIIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JUTS OCBOCHHSI Kypca WHQOPMATHKH, U OBJAJICHUE HaBBIKAMH JICAYKTHBHBIX paccyxaeHuid. [IpeoOpazoBanue
CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CITOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxanve (yHKITHOHATHHO-TPpaQUIeCKON JIMHIKM HAIEJICHO Ha IONIYICHHE OOYJAIONTUMUCS 3HAHWH O (YHKITHUSIX
KaK BaKHEUIIEH MaTeMaTHYeCKOW MOIENH JUIs OMHMCAHHMS W WCCICHOBAHUS PAa3HOOOPA3HBIX IPOIIECCOB U SBJIICHUU B
mpupone M obmectBe. 3yueHme marepuana CIIOCOOCTBYET pa3BUTHIO Yy OOYYalOMIMXCS YMEHHUS HCIONb30BaTh
pasTUYHBIE BRIPA3UTENBHBIC CPENICTBA SI3BIKA MATEMAaTHKN — CIIOBECHBIE, CHMBOJIMYECKHE, TpaduIecKrie, BHOCHT BKIIA] B
(hopMupoBaHUE MPENCTABICHUH O PO MATEMATHKH B Pa3BUTHH IUBIIIM3AINA U KYJIbTYPHIL.

Cornacao yueOHOMY IaHy B 7-9 Kimaccax u3ydaercs y4eOHBIM Kypc «Anredpay», KOTOPBI BKIIOYAET CIETyIOIINe
OCHOBHBIE pa3lenbl copepkanus: «Uwmcrma ¥ BBIUHCICHUA», «ANTeOpamuecKue BBIPAXKEHHA», «YPaBHEHUS W
HEpaBEeHCTBaY, «DYHKITUN.

MECTO YYEBHOT O ITPEJJMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha m3ydenue yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 kiacce — 102 gaca (3 waca B Hemeno), B 8 Kiacce —
102 gaca (3 gaca B Hemeno), B 9 kiracce — 102 gaca (3 gaca B HEIEIIO).

COAEPKAHHUE YYEBHOI'O IPEJIMETA

7 KJIACC

Yucaa u BbIYUCTEHUS

Jpobu OOBIKHOBEHHBIE U AECSATUYHBIE, NIEPEX0] OT OAHOM (QopMBI 3amucu apoder k npyroi. IloHsTHE panoHaIBLHOTO
4Kcia, 3alych, CpPaBHEHHE, YIOPSAOYMBAHUE PALMOHANBHBIX 4HCel. ApH(MeTHUecKHe ACHCTBHUA C PalHOHAJILHBIMU
yrciaaMy. Perienue 3a1ay u3 peajbHON IPAKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeNeM: ONpeneseHue, NpeoOpa3oBaHue BHIPAXKEHUH HAa OCHOBE ONpENENCHHsS, 3aIiCh
Oonbinx umcen. [IpomeHTsl, 3anKMch MPOLEHTOB B BUAE APOOM M ApoOU B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 3aa4M Ha
MPOLIEHTHI, peLlIeHNE 3a/1a4 U3 PEeabHON IPaKTHKH.

[IpumeHenue Npu3HaKoOB AETMMOCTH, PA3I0KEHUE HA MHOKUTENN HATYPaJIbHBIX YHCE.

PeanpHbIe 3aBUCUMOCTH, B TOM YHCJIE IpsMasi U 00paTHAs MPOIIOPIIMOHATIBHOCTH.

AuredpanvecKue BbIPaKeHHUs

[lepeMenHEbIe, UNCIOBOE 3HAUEHHE BBIPAKEHMs C NMEpeMEHHOH. JlomycTuMble 3HaueHMs nepeMeHHbIX. llpencraBnenne
3aBHCUMOCTH MEXAY BenuuMHaMu B Buue (opmynsl. Beruucnenus no dopmynam. IlpeobpasoBanne OyKBEHHBIX
BBIPQKEHH, TOX/IECTBEHHO PaBHBIE BBIpa)KEHUsI, TPaBUIiIa MPeoOpa3oBaHUs CYMM M MPOU3BEACHNUN, IPAaBUIIA PACKPBITHS
CKOOOK M TPUBEJCHUS TIOTOOHBIX CIaraeMbiX.

CBOJCTBA CTENEHN C HATYPAJIBHBIM IIOKA3aTEIEM.



OpHouneHsl U MHOrouieHsl. CreneHb MHorowieHa. CIlIOK€HHE, BBIYUTAHUE, YMHOXXEHHE MHOrOWIEHOB. DopMyIbl
COKpalIEHHOTO YMHOXKEHHS: KBaJpaT CyYMMBI M KBajpaT pasHocTH. DopMyna pa3HOCTHM KBajapaToB. PasnokeHue
MHOTOWIEHOB Ha MHOXKUTEIH.

YpaBHeHNs U HEPAaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHNs, TPaBuiia IPeoOpa30BaHusl ypaBHEHHS, pABHOCHIILHOCTD YpaBHEHUH.

JIuneitHOEe ypaBHEHME C OJHOM IIEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIO YpaBHEHHUs, PELICHUE JIMHEWHBIX YPABHEHUM.
CocraBnieHne ypaBHEHUH 110 YCJIOBUIO 3a/lauy. Pelienre TeKCTOBBIX 3a/1a4 ¢ TIOMOIBIO ypaBHEHUM.

JluneitHOe ypaBHEHHE C JABYMsI TepeMEHHBIMH W ero rpaduk. Cucrema JBYX JHWHEWHBIX YpaBHEHUH ¢ JByMs
nepeMeHHBbIMU. Perienue cucrem ypaBHeHUH criocoOoM mojcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 3a/]ad ¢ MTOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopaunnarta Touku Ha npsiMoii. UncnoBble MpoMexyTKU. PaccTosHue Mex 1y IByMs TOUYKaMU KOOPIWHATHON TPSAMO.
[IpsamoyronsHas cucrema koopauHaT, ocu Oxu Oy. AlOcuucca u opauHaTa TOYKHM Ha KOOPJAMHATHOM TUIOCKOCTH.
[Tpumeps! rpadukos, 3agaHHBIX hopmynamu. Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstie dynkunu. ['padux
¢byukuuu. CpoiictBa Qynkuuil. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dynkiuum y = |X|. I'paduueckoe perieHue
JINHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 KUIACC

Yucna v BBIYUCIEHUS

KsanpaTtHeiii kopeHs u3 umcna. [loHsTHe 00 wpparuoHanbHOM 4wncie. JlecaTuuHble MPUOIMKEHHSI HPpPAllHOHATBHBIX
yrcen. CpoiicTBa apu(METHYeCKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K peoOpa3oBaHUIO YMCIIOBBIX BBEIpAKEHUH 1
BBIUKCIICHUSM. JlefiCTBUTENbHbBIE YUCIIA.

Crenenb ¢ 1eNbIM MTOKa3aTenneM U e€ cBoricTBa. CTaHmapTHAS 3allMCh YMCIA.

Adare0panyeckue BbIpaKeHHs

KBapatHblil TpEXUIIEH, pa3ioKeHUE KBAJAPATHOIO TPEXWIEHA HA MHOYKUTEIIH.

Anredpandeckas apoOb. OCHOBHOE CBOWCTBO ayireOpandeckoit apoou. ClokeHue, BBIYMTAHUE, YMHOXEHHE, JelIeHHE
anredpanvecKkux JpoOei. PanmonanbHble BRIpaXEHUS U UX peoOpa3oBaHue.

YpaBHeHHs M HEPAaBEHCTBA

KeazapaTtHoe ypaBHeHue, hopMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Penienue ypaBHeHHI, CBOISAIIM XCS
K JIMHEHHBIM M KBaJpaTHBIM. [IpocTeiimme qpoOHOo-parinoHaIbHBIC YPaBHEHUS.

I'padudeckass wHTEpIpeTanms YpaBHEHHH ¢ IBYMS TIEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpPaBHCHWH C JABYMS
rnepeMeHHbIMU. [IpuMephl penieHusl CUCTEM HEJTMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMHU.

Pemenme TEKCTOBBIX 3a/1a4 areOpandecKuM CIIocoO0M.

YucnoBble HepaBeHCTBA U UX cBolcTBa. HepaBeHCTBO ¢ ogHOM nepeMeHHoW. PaBHOCHIIBHOCTh HepaBEeHCTB. JInHelHbIe
HEpaBEHCTBA C OJTHOW mepeMeHHOW. CHUCTEMBI TMHEHHBIX HEPABEHCTB C OTHOM IIEPEMEHHO.

DyHKIUU

[onsarue ¢pynxmun. OOMacTh onpeneneHrsl © MHOXKECTBO 3HaueHn QyHKIuH. Crioco0b! 3a1anns GyHKITHI.

I'paduk pynknuu. Urenne cBoiictB (yHKINHN 10 e€ rpaduky. [Ipumeps! rpadukoB (GyHKIHH, OTpakaromnuX pearbHbIe
MPOLIECCHI.

DyHKIMH, ONUCHIBAIONIUE IPAMYIO H 00pPATHYIO IPOIOPLHMOHAIBHBIE 3aBUCMMOCTH, X rpaguku. Oynkuun y = X%,y = X°,
y = VX, y=|x|. Tpacueckoe pelireHie ypaBHEH I i CHCTEM ypaBHEHHIA.

9 KJIACC

Yucsia 4 BbIYMCTICHUS

PanmonanpHbIe YHCNa, HWpPpalMOHANBHBIE YHCIA, KOHEYHBIE W OECKOHEUHBIE NeCATHYHBIE MpoOn. MHOXECTBO
NEHCTBUTENBHBIX YHCEN, JCHCTBUTENBHBIE 4YHCIa KaKk OECKOHEYHBIe NeCATHYHBIE Ipodu. B3zanMHO omHO3HAYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM JICHCTBUTEIBHBIX YACENT U KOOPAUHATHON MPSMOM.

CpaBHeHHE AeWCTBUTENBHBIX YHCEI, apu(PMETHIEeCKHE JeUCTBUS C NIEHCTBUTEIHHBIMHU YHACIAMU.

Pa3mepsr 00HEKTOB OKPYKAFOIIEr0 MUPA, JIUTEITHHOCTH IMPOLIECCOB B OKPYXKAOIIEM MHPE.

[IpubnmxEéHHOE 3HAUEHHE BEIWYHMHBIL, TOYHOCTh NpuOmmkenus. OkpyrieHue yucen. [Ipukuaka u omeHKa pe3yjIbTaToB
BBIYUCIICHUMN.

YpaBHeHHS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBagpatnoe ypaBHeHue. PelieHue ypaBHEHUN, CBOIAIIUXCS K KBaApaTHBIM. bukBagpaTtHoe ypaBHeHue. IIpumepbl
peLIeHUs] YpaBHEHUN TPETbel U YETBEPTOM CTENEeHEN pa3ioKeHHnEM Ha MHOXKHUTENH.

Pemenvie npoOHO-paniMoOHAIEHEIX YpaBHEHUH. Pellienre TeKCTOBBIX 3a/1a4 alredpandeckKuM METOIOM.

VYpaBHeHHE C IByMs IEpEMEHHBIMU U ero rpaduk. Perenue cucrem AByX JITMHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMHU.
Pemenne cucteM nABYyX ypaBHEHHH, OJHO K3 KOTOpBIX JIMHEHHOe, a JApyroe — BTOpoil creneHu. ['paduueckas
HMHTEpIpETalysl CUCTEMB] YPaBHEHU C ABYMS IIEpEMEHHBIMU.

Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM criocoOoM.

UYucnoBble HEpaBEHCTBA U UX CBOWCTBA.

Pemienue nuHeNHBIX HEPABEHCTB C OJHOM mepeMeHHOU. PelieHue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM MepeMEeHHOM.
KBanpatHsie HepaBeHcTBa. [ paduueckas HHTEpIpeTanns HEPAaBEHCTB H CUCTEM HEPaBEHCTB C JBYMS II€PEMEHHBIMH.
DOyHKIUU



KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpIWHATHI BEPIIUHBI TApa0ONbI, OCh CHMMETPUU
napadoIbL.

I'paduxu dyskimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTaa.

YucioBble MOCTEI0BATEILHOCTH U IPOrPeccun

[loHsITHE YMCIIOBOW TOCIEIOBATEIBHOCTH. 3aJlaHUE TOCIEAOBATEIILHOCTH PEKYPPEHTHON (opMymoi u (opmyioir N-ro
YJIeHa.

Apudmernyeckass U TeoMeTpuUYecKas mporpeccud. DopMmynbl N-ro 4WieHa apu@METHYECKOH W TEOMETPHYCCKOM
MIPOTPECCUIA, CYMMBI IIEPBHIX NUICHOB.

NzobpakeHre wWieHOB apu(METHUECKOW M TEOMETPUYECKOW MPOrpecCHi TOYKAMU Ha KOOPJAWHATHOM IIJIOCKOCTH.
JIuHeiHbI U SKCIIOHEHITHATBHBIN POCT. CI0KHBIE IPOIICHTHI.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOTPAMMBI YUEBHOTI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XxapaKTepu3yloTCsl:

1) maTpuoTHYeckoe BOCIUTAHME:

MPOSIBJICHUEM HWHTEpPeca K TMPONIIOMY M HACTOSIIEMY pPOCCHUHCKOH MaTEeMaTHUKH, IICHHOCTHBIM OTHOIIIEHHUEM K
JIOCTUKEHUAM POCCUHUCKUX MAaTEMATUKOB U POCCUHUCKON MAaTEMaTUUYECKOM IIKOJbI, K UCHOJIb30BAHUIO 3TUX JOCTHUKEHUI
B JIPYTHX HayKaxX W MPUKIIAJIHBIX cepax;

2) rpa:kaaHcKoe M TYXOBHO-HPaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTHIO K BBHITIOJTHEHHUIO 00S3aHHOCTEHN IpakJaHWHA M peaju3alliy €ro Mpas, IPEeCTaBICHNEM O MaTeMaTHUYECKUX
OCHOBaX (hyHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYP, SBJICHHH, MPOLEAYP IPaXAaHCKOro o0IiecTa (Harpumep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYXICHHIO dTUUECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHHEM IOCTHXKCHUI
HayK{, OCO3HAHNEM Ba)KHOCTH MOPAThHO-3THIECKUX MPUHITUIIOB B ACATEILHOCTH YIEHOTO;

3) TpyAoBOe BOCIUTaHHE:

YCTaHOBKOH Ha aKTUBHOE y4YacTHE B PEIIEHWH IMPAKTHYECKMX 33Ja4 MaTeMaTHYeCKOW HAIPaBIEHHOCTH, OCO3HAHWEM
BOXHOCTH MaTEMaTHYecKOoro OOpa3oBaHHWS Ha MPOTSDKEHHH BCeH JKM3HM Ui YCHEmHOW NpodecCHOHAITBHOM
JESTEIBHOCTH W Pa3BUTHEM HEOOXOIAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM W IOCTPOSHHEM WHAWBUAYATHHOU
TPaeKTOPHH 00pa30BAHMS U KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETHUECKOMY BOCIPHATHIO MAaTEeMaTH4YeCKUX OOBEKTOB, 3alad, PEelIeHHH,
paccyKIeHuM, yMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHMSL:

OpHeHTalneld B NIEITEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS dYeJOBEKa, MPUPOABI W OOIIecTBa, MOHMMAaHWEM MAaTeMaTHYeCKOW HayKH Kak C¢epsl YeloBeYecKOH
JEATENBHOCTH, ATANOB €€ pa3sBUTUS M 3HAYMMOCTU JUIS Pa3BUTHUS LUBUWIM3ALUU, OBJIAJCHUEM S3bIKOM MaTEMaTHUKU U
MaTEMaTUYECKON KyJIbTypOl KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMU HABBIKAMH HCCIIEA0OBATENbCKON
JESITEIbHOCTH;

6) pusznyeckoe BocnuTanue, popMupoBaHHe KYJbTYPbI 310POBbS U SMOLMOHAJIBHOTO 0J1aronoIyYns:
TOTOBHOCTBIO NTPUMEHATH MAaTEMaTHYeCKHE 3HAHUS B MHTEPECax CBOETO 3/I0POBBS, BEIASHHS 30POBOTO 00pasa >KM3HH
(3mopoBoe mHTaHWE, COATAHCHUPOBAHHBIN pPEKUM 3aHATHH M OTAbIXa, perymapHas ¢u3ndeckass axKTHBHOCTD),
chopMHIPOBaHHOCTHIO HaBBIKA pepIIEeKCHH, TIPU3HAHMUEM CBOETO MTpaBa Ha OMIMOKY M TaKOTO K€ TIpaBa APYroro YeI0BeKa;
7) 3K0JI0rHYecKoe BOCIIMTAHKE:

OpHeHTaNnell Ha MPUMEHEHWE MaTeMaTHYeCKWX 3HAHUU JUIA pemieHus 3aaad B OOJIaCTH COXPAaHHOCTU OKPY)KaroIei
cpenbl, IUIAHUPOBAHUSI IMOCTYNKOB M OLIGHKM UX BO3MOXKHBIX IOCIEACTBUU ISl OKPYXKAIOWIEH cpelbl, OCO3HAHHUEM
r100aTHbHOTO XapaKkTepa IKOJOTHIECKUX MPOOIIeM U ITyTel WX pelieHus;

8) apanTanus K U3MEHSIIOIIUMCS YCJI0BUSM COUMAJIBHON U NIPUPOIHOH Cpeabl:

FOTOBHOCTBIO K JCUCTBHUSIM B YCJIOBHUSIX HEONPENCIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3
MPaKTHYECKYIO IeATENFHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOed, TpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHUIUU U3 ONBITA IPYIHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHUHM HOBBIX 3HAHWM, B TOM 4Hcie (OPMYIHUPOBATH HJEH, TMOHSATHS, THUIIOTE3BI 00
00BbEeKTaxX © SBIICHUSX, B TOM 4HCIE paHee HEW3BECTHBIX, OCO3HaBaTh JEPUIIUTHl COOCTBEHHBIX 3HAHWHA H
KOMITETEHTHOCTEW, MIIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYHO CHUTYaIlUIO, BOCIPHUHHMATH CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIHIA
KOHTpMeEp, KOPPEKTHPOBaTh MPUHUMAEMbIE PEIIeHNs U JCHCTBUS, (DOPMYyITUPOBATh M OIIEHWBATH PUCKH U TTOCIEACTBHUA,
(hopMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIC YHHBePCcATbHbIE YUeOHbIe AeiicCTBHSA

BazoBble Tornyeckne aedcTBus:

. BBUIBJIAITh M XapaKTEPU30BATH CYIIECTBEHHbIE NPHU3HAKH MaTEMaTHUYECKHX OOBEKTOB, MOHSTHUH, OTHOLICHHUH
MEXKAY HOHATHAMH, (POPMYJIHPOBATEH OMPEAEIECHUS OHATHI, YCTaHABIMBAThH CYILECTBEHHBIN MPHU3HAK KiacCU(UKALWH,
OCHOBaHUS [T 0000IIEHNS U CPAaBHEHHS, KPUTEPUH TIPOBOJUMOTO aHAIIN3A;
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. BOCIIPHHUMATh, (HOPMYJIUPOBaTh M MPeoOpa3oBBIBATh CY)KIACHUS: YTBEPAUTENbHBIE W OTPHULATEIbHBIE,
eIMHUYHBIC, YACTHBIE U OOIHE, YCIOBHEIE;

. BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTUBOPEUHS B (PaKTax, JaHHBIX, HAOIIONEHUSAX U
YTBEPKACHUSX, Ipe/iaraTh KpUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

. Jenath BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKIIOYeHHUH TI0 aHAJIOTUH;

. pa3dupath [OKa3aTeNbCTBA MAaTEMAaTHYECKMX YTBEPXKIACHUH (mpsiMble M OT MPOTHBHOIO), MPOBOIUTH
CaMOCTOSATEILHO HECJIIOKHBIE JOKa3aTelbCTBA MaTEMaTHYeCKUX (AKTOB, BBICTpaMBaTh apryMEHTAIUIO, MPHBOIUTDH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHS,

. BBIOMpATH crIOCO0 pemieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOIBKO BAPHAHTOB peIlieHNUs], BEIOMpaTh Hanboee
MOXOSAIIUHI C Y4ETOM CaMOCTOSTENbHO BBIIETICHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

° WCTONIb30BaTh BONPOCHI KaK HMCCIENOBATENBCKUA HHCTPYMEHT TO3HAaHMSA, (OPMYIUPOBATH BOIPOCH,
(duKcHpyrolre MPOTUBOpEUrE, MPOdIEMY, CAMOCTOSTEILHO YCTAaHABIMBATh HCKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y,
apryMeHTHpPOBATh CBOIO ITO3UIIUI0, MHEHUE;

. MPOBOUTH MO0 CAMOCTOSTENILHO COCTABIICHHOMY TUIAHY HECIIOXKHBIM IKCIIEPUMEHT, HEOONBIIOE UCCIIEI0OBaHNE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTn4eckoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOIA;

° CaMOCTOSATEIBHO (QOpPMYIHpPOBaTh OOOOIICHWS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOIO HAOIIOICHUS,
HCCIICIOBAHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJIYUYCHHBIX PE3y/IbTaTOB, BHIBOIOB M O0OOIICHHMIA;

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh MPEIOIIOKEHHS O €ro Pa3BUTUH B HOBBIX
YCIIOBHSIX.

Pa6oTa ¢ nundopmanueii:

®  BBIABISITH HEJOCTATOYHOCTH M M30BITOYHOCTH MH(MOPMAIINH, JaHHBIX, HEOOXOMUMBIX JIJISl PEIICHUS 3a1a4H;

e BBHIOHMpaTh, AHAIM3MPOBATH, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATh MH(POPMALMIO PA3IHYHBIX BHJOB WU
(hopm mpencTaBiIcHHUS;

e BpIOMpaTh (opMmMy TpencraBieHus HWHQOpPMANMKM W WILTIOCTPUPOBATH peElIaeMble 3aJadyd  CXEMaMH,
JUarpaMMaMy, HHOM TpauKoi U MX KOMOMHAIMSIMH;

e OLEHMBATh HAIE&KHOCTH MHPOPMAIMHU 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTENIEM WIN CHOpMyTHpPOBAHHBIM
CaMOCTOSTEIIBHO.

KoMMyHnKkaTHBHbIE YHHBepCaJIbHbIe YUeOHbIe AeliCTBUSA:

e BOCHPHUHHMMATH U (DOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBHSIMHU M LEISIMU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS II0 XOIY
peleHus 3a1aun, KOMMEHTUPOBATh IIOIy4€EHHBIHN pe3yibTaT;

e B X0n¢ OOCYXIEHMs 3alaBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMOH TEMbl, NIPOOJIEMBbI, pelaeMoil 3amadu,
BBICKA3bIBaTh MU, HAIlEJICHHBIC HA IIOMCK PEIIEHMS, COIOCTAaBIATh CBOU CYXACHHS C CYKACHUSIMH IPYTrux
YYaCTHUKOB JMaJIora, OOHApYXHUBATh Pa3IMYUe U CXOACTBO IIO3MLHUH, B KOPPEKTHOH (Gopme GopMyaupoBaThb
pa3HoIIacusi, CBOM BO3PaXKEHUS;

® [IPEACTaBIATH PE3YJIbTaThl PEIIeHHA 3aJaud, HSKCIEPUMEHTa, MCCIEAOBaHMs, IPOEKTa, CAMOCTOSTEIbHO
BbIOMpPATh (POpMAT BHICTYIUIEHUS ¢ yIETOM 3a7a4 IPE3EHTAMN 1 OCOOGHHOCTEH ayIuTOpuy;

® [IOHMMAaTh M HCIOJb30BATh MIPEUMYIIECTBA KOMAHIHON M MHIUBHIYalbHOW PaOOThl NPU PELICHUH y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

® [PUHHUMATH LIEb COBMECTHOHM NEATENbHOCTH, INIAHUPOBATh OPraHU3aLUI0 COBMECTHONW PabOThI, pacipenesiTh
BHIIBI paboOT, JOTOBapUBATHCS, OOCYXKIATh IMPOIECC W PE3yIbTaT padoThl, 0000mAaTh MHEHHS HECKOIBKUX
JTIoJIeH;

® y4acTBOBAaTh B TPYMIIOBBHIX opMax paboThl (0OCYXIEHUS, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMEI H JPYyTHE),
BBINOJIHATH CBOIO 4aCTh pabOThl M KOOPAMHUPOBATH CBOM ACHCTBUS C APYTUMH WIEHaMU KOMaHbI, OLICHUBATh
KayecTBO CBOETr0 BKJaja B OOMMH MOPOXYKT IO KPUTEPHUSIM, COOPMYIMPOBAHHBIM YYaCTHHKAMH
B3aMMOJICHCTBHSL.

PerynssTuBHBIe yHHBepcAJIbHbIE Y4eOHbIe AelicTBUS
Camoopranusanus:

®  CaMOCTOSTENBHO COCTABJISATH IUIAH, aJITOPUTM PELIeHUs 3aJaull (MM €ro 4acTh), BRIOMPATh CIIOCO0 PELIeHUs ¢
Y4ETOM HMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapHaHTHI pelIeHnH ¢ y4€ToM HOBOM MH(pOpPMAaLIUH.

CaMOKOHTPOJIb, SMOIUOHATBHBIN HHTEICKT:

e BIAJETh CIOCOOAMHU CAMONPOBEPKH, CAaMOKOHTDOJISL Mpolecca M pe3yibTaTa peleHHs MaTeMaTHYeCKOn
3a]1a4u;

® [peaBUAETb TPYAHOCTH, KOTOphIE MOTYT BO3HHKHYTh INpPH pEHIEHUH 3aJaud, BHOCHUTb KOPPEKTUBBI B
JeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWJEHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTENH;

® OICHUBATh COOTBETCTBUE PE3yibTaTa ACATEILHOCTH NMOCTABICHHOW LIENHM M YCIOBHUSAM, OOBACHITH NPUYMHBI
JOCTHYKEHUS I HE JOCTHKEHUS LIENIN, HAXOUTH OIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OIBITY.



HNPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 kiaacce oOydaromuiics NOdy4uT CISAYIONIHE TPEAMETHBIE Pe3YIbTaThl:

Yucna v BbIYMCICHUS

BeimonHsaTh, coueras ycTHbIE M MMCbMEHHBIE MPUEMBI, apr(MeTndeckue ASHCTBHS ¢ PAllHOHATBHBIMU YHCIIAMH.
HaxomuTh 3Ha4eHUs] YMCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M MPHEMBI BBIYUCICHUS 3HAUYCHUN
JPpOOHBIX BBIPOKEHUH, COMIEp KALINX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.

[lepexomuTh OT OgHON (QOpPMBI 3amUcH YHcen K JApYyroi (mpeoOpa3oBBIBATH JECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTU B OCCKOHEUHYIO JECSITHYHYIO JPOOB).

CpaBHUBATH U yNOPAI0YNBATH PAI[HOHATBHbBIE YUCIIA.

OKpyrasaTh Yncia.

BbINIONIHATE NPUKUIKY MW OLIEHKY pe3ylbTaTa BBIYMCIECHUN, OLEHKY 3HAaYEHUW 4YMCIOBBIX BBIPAKEHUN. BBINONHATH
JEMCTBUS CO CTEMEHSIMU C HATYPaJbHBIMU TIOKa3aTeIsIMHU.

[IpuMeHATh TPU3HAKH IETUMOCTH, Pa3I0KEHHE Ha MHOKUTENIN HATypalbHbIX YHCEIL.

Pemathy mpakTHKO-OPHMEHTHPOBAHHBIE 3a/1a4yM, CBA3aHHBIE C OTHOIIEHHEM BEJIHYMH, MPOMOPLHOHAIBFHOCTHIO BEIHYHNH,
MIPOIIEHTaMH, WHTEPIPETUPOBATh PE3YNbTAThl PEUIEHHs 3ajJad C y4€TOM OrpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHUs

Hcnonk3oBaTh anreOpanvecKyrd TEPMHHOJOIMIO W CHMBOJHKY, NPUMEHITH €€ B Mpolecce OCBOSHUS y4eOHOro
Marepua’a.

Haxomuth 3Ha4eHms1 OyKBEHHBIX BBIPQKECHH NPHU 33/IaHHBIX 3HAUCHUSX ITEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHUs I1I€J0r0 BBIPAKEHUS B MHOTOYICH IMPHUBEJCHUEM IOJOOHBIX ClIaraeéMbIX, PacKpbITHEM
CKOOOK.

BBIMOMHATS YMHOXKEHHE OJIHOWICHA HAa MHOTOWIEH M MHOTOYWIEHAa Ha MHOTOWICH, NPUMEHSITh (OpMYNbI KBaJparta
CYMMBI U KBa/IpaTa pa3sHOCTH.

OcyIiecTBIATh pa3ioKeHWe MHOTOWIEHOB HAa MHOMKHTEIH C TMOMOIIBI0O BBHIHECEHHUS 32 CKOOKHM OOIIEero MHOMKHTEN,
TPYIIUPOBKH CIIATaeMBbIX, IPUMEHEHUS (OPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[MpumensaTs MpeoOpa3oBaHUs MHOTOYIICHOB JIJISI PEIICHHS Pa3IMnYHbIX 3aJla4 U3 MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3
peanbHON MPaKTUKH.

Hcrionp30BaTh CBOMCTBA CTEIIEHEH ¢ HATypaIbHBIMH ITOKA3aTEIIMHU IS MPe0Opa30BaHUS BRIPAKEHUHN.

YpaBHeHMsI U HEPaBEHCTBA

Pemiath JMHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, MPUMEHsS MpaBWiIa Iepexo/la OT HCXOJHOTO YpaBHEHUS K
PaBHOCUIBHOMY eMY. IIpoBepsITh, SBJIAETCS M YHUCIO KOPHEM YPABHEHUS.

[TpumensaTs Tpaduvaeckre METOABI IPU PEIIeHNH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonGupats mpruMephI map Yuced, SBISTFOIINXCS PEISHHEM JIMHEHHOTO yPaBHEHUS C IBYMS [TePEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TPa(UK JWHEWHOTO YpaBHEHWS C JABYMS TMEpEMEHHBIMH, IMOJB3YSICh TPapHKOM,
MNPUBOANUTH IPUMEPHI PELIECHUS YPABHEHHUS.

Pemate cucteMbl IByX THHEHHBIX YPaBHEHAU C IBYM:I IEPEMEHHBIMHA, B TOM YHCIE Tpa(uUIecKy.

CocraBnmaTs ® pemath JWHEHHOE YpaBHEHWE WM CHUCTEMY JHHEWHBIX YpaBHEHWH TIO YCIIOBHIO 3aJaduw,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MOJIyYEHHBIN pe3yibTarT.

DyHKIUU

N3obpakaTs Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPINHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIHI,
3aMHCHIBaTh YMCIIOBBIE IIPOMEXYTKH Ha aTre0pandecKoM sI3bIKe.

OTmedaTh B KOOPIWHATHON IUTOCKOCTH TOYKH II0 33aJJaHHBIM KOOpPAMHATAM, CTPOUTH T'padUKH JIMHEHHBIX (YHKIIHA.
CtpouTts rpaduk QyHKINU Y = [X]|.

OnuceBaTh ¢ MOMOIIBIO ()YHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIHYMHAMHE: CKOPOCTh, BPEMS, PacCTOSHHE, IIeHa,
KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTENBHOCTH, BpeMs, 00BEM paObOTHI.

HaxoauTte 3HaueHne GyHKIHMH 110 3HAUSHUIO €€ apTryMeHTa.

[lornmatk rpaduveckuii ciocod MpeACcTaBIeHHS U aHAITN3a WH(GOPMAIINH, U3BIIEKaTh H HHTEPIIPETUPOBATH HHPOPMAIIHIO
13 rpaMKOB peabHBIX IIPOIECCOB U 3aBUCUMOCTEM.

K xon1y o0yueHus B 8 kiiacce 00ydJaronuiics MOMYyYUT CIEAYIONINE MTPEIMETHBIE PE3yIbTaThI:

Yucaa u BbIYUCTEHUS

Hcnonp3oBaTh HavyanbHBIE MPEICTABICHUS O MHOXKECTBE ACUCTBUTENBHBIX YMCEN JI1 CpPaBHEHUS, OKPYIJICHUS U
BBIYHCIICHUN, N300pakaTh NCHCTBUTEIHHBIC YUCIIA TOUKAMU Ha KOOPJAMHATHOW ITPSIMOM.

[IpumenaTs mOHATHE apU(pMETHUYECKOr0 KBaJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHblE KOPHHU, HCIOAB3YyS IpH
HEOOXOMMOCTH KaJIbKYJIATODP, BBINOJIHATH NPE0Opa30BaHMsl BBIPAXKEHHUH, COAEPKAIIMX KBaJApaTHbIE KOPHM, MCIIOJIB3YS
CBOWCTBAa KOpHEH.

Hcnone3oBaTh 3amucy OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO JECATHUHBIX Ipoleii u creneneit yucna 10.
AuredpanvecKkue BbIpaXeHHs

[IprMeHATH MOHSATHE CTENIEHH C LIETbIM ITOKa3aTeleM, BRIIIOIHITH IPeoOpa30BaHMs BEIPAXKEHHH, COAEPKAIINX CTEEHH C
LIEJIBIM TTOKa3aTENEM.



BBIMONMHATE TOXIECTBEHHBIC MPEOOpPa30BAaHUS PAIIMOHAIBHBIX BBIPAXKCHWN HAa OCHOBE TpPaBWI JCHCTBUH Haj
MHOTOWIEHAMH H AJITe€OpandecKUMHU APOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[Ipumenars mpeoOpa3oBaHUsl BBIPAKECHUH Ui PELICHHs Pa3IMYHBIX 3a]ad U3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3
peanbHON MPaKTHKH.

YpaBHeHNs U HEPAaBEHCTBA

Pemate nuneliHble, KBaJipaTHBIE YpaBHEHUS U palliOHAIbHBIE YPABHEHHUS, CBOJAIIMECS K HUM, CUCTEMBI IBYX ypaBHEHU
C IByMsI IEpEMEHHBIMH.

[IpoBoauTh mpocTeiiiue uccienoBaHusl YpaBHEHUH M CHCTEM ypaBHEHWH, B TOM YHMCIIE C IIPUMEHEHHEM rpadUuvyecKux
MpeACTaBIeHUH (yCTaHABIMBATh, IMEET JIU YpaBHEHHE WM CUCTEMa YPaBHEHHI PELICHUS, €CIi UMEET, TO CKOJIBKO, U
npouee).

[lepexomuTh OT CIOBECHOW (HDOPMYJIUPOBKH 33aJlaud K e€ anreOpandyeckodl MOJIEIU C MOMOIIbI0 COCTABJICHUS YPaBHEHHUS
WJIM CUCTEMbl YpaBHEHUH, HHTEPIIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]aui MOJTYUYEeHHBIN pe3ysbTar.
IIpumeHsATh CBOWCTBAa YMCIIOBBIX HEPAaBEHCTB JUIsl CPaBHEHMS, OLIEHKH, pEIIATh JIMHEWHBIE HEPABEHCTBA C OAHOU
MEepEeMEHHOH W WX CHCTEMBI, J1aBaTh TpadUYecKylo WIUTFOCTPAI[MI0 MHOKECTBA pEIIeHU HEepPaBeHCTBA, CHUCTEMBI
HEpPaBEHCTB.

DYyHKUNHU

[NoHumatp U UCIOIB30BATh PYHKIMOHAIBHBIC MTOHATHUS M S3bIK (TEPMUHBI, CHMBOJIMYECKAE 0003HAYCHUS), ONPEACIATh
3Ha4YeHue (DYHKIIMU 110 3HAYCHUIO apryMEHTa, ONPeACisITh CBOMCTBA (DYHKINH 10 €€ rpaduky.

Crpoutb Tpaduky 3eMeHTapHbIX (GYHKINH BHA:

y=kix,y=x%y=x%y = x|, y = VX, OnMCcbIBaTH CBOHCTBA YHCIOBOH (YHKIHH 110 &8 rpaduKy.

K xoniy oOydeHust B 9 kjiacce 00yJIarOIMACs TTOTYIUT CICAYIOIINE MPEAMETHBIC PE3yIbTATH:

Yncaa v BHIYUCTEHUS

CpaBHUBATH U yNIOPAJOYNBATH PAI[MOHANIBHBIE U HPPAIIOHATBHbIE YHCTIA.

BhImonHsaTh  apudMeTHUeCKHe JISHCTBUS € PalMOHAIBHBIMH YWCIIAMH, COYETash YCTHBIE M TIMChbMEHHBIC TPUEMBI,
BBITIONHSATH BEIYMCIICHNS C HPPANMOHAIBHBIMA YHCIIAMHU.

HaxoauTtes 3HaueHns cTeneHel ¢ meIpIMU ToKa3aTe s IMI M KOpHEH, BBIYMCIISATh 3HAYEHHUS YHCIOBBIX BRIPAKEHHH.
OKpyTIsATh AEHCTBUTENBHBIE YHCTIA, BRITIONHSITD IPUKHUIKY PE3yIbTaTa BRIYMCICHHA, OLIEHKY YUCIOBBIX BBIPAYKEHHM.
YpaBHeHMSsI U HEPaBEHCTBA

Pemate nuHeiHBIE W KBaJpaTHBIE YpaBHEHUS, YpaBHEHHs, CBOISIIMECS K HHUM, MPOCTEHITNE APOOHO-palMOHAIbHBIE
YpaBHEHUSL.

Pemate cucreMbl IByX JMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH M CHCTEMBI JIBYX YPaBHEHHU, B KOTOPBIX OJHO
YPaBHEHUE HE ABIJISIETCS JIMHEHHBIM.

Pemate TekcToOBBIE 3afaun anreOpandeckuM CIOCOOOM C TIOMOIIBIO COCTaBICHHS YPaBHEHHSI WIIM CHCTEMBI JIBYX
YPAaBHEHUH C IBYMs [I€PEMEHHBIMH.

[IpoBoanTs mpocTeifiue UccIenoBaHusl ypaBHEHUI M CHCTEM ypaBHEHH, B TOM YHCIIE C MPUMEHEHHEM Tpa(HuecKux
MIpeaCTaBIIeHNH (YCTaHABIMBATH, UMEET JIM YpaBHEHHE WM CHCTEMa yYpaBHEHWH pEIIeHUs, €CITH UMEET, TO CKOIBKO, H
rpodee).

Pematrs nuHelHBIE HEpaBEHCTBA, KBaJpaTHHIC HEPABEHCTBA, M300pakaTh pellcHHE HEPABEHCTB HA YHCIIOBOW IPSMOMH,
3aIUChIBATh PEIICHUE C TOMOLIBIO CHUMBOJIOB.

Pemate cuctembl IMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAaJIpaTHOE HEPABEHCTBO, M300pakaTh
pELICHUE CHCTEMbl HEPABEHCTB HA YHUCIOBOM NpPSIMOM, 3alKCBIBaTh PELICHUE C MOMOIIBI0 CUMBOJOB. lcmonb3oBaTh
HEPaBEHCTBA P PELICHUH PA3JIMYHBIX 3a]1a4.

DyHKIUU

PacriosnaBate (pyHKIIMM M3y4eHHBIX BUAOB. [l0Ka3pIBaTh CXEMATHYECKH PACIIONOKEHHWE Ha KOOPAWHATHOW TUIOCKOCTH
rpadukos dyskmmii Buma: y = kx, y = kx + b,y = kix, y = ax? + bx + ¢, y = x}, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYEHHUH KO3 PUIIMEHTOB, OMMMCHIBATH CBOMCTBA (PYHKITHH.

Ctpouth m u300pakaTh CXEMaTHYECKH TpaUKd KBaJpaTUYHBIX (DYHKIUH, OIMHCHIBATH CBOWCTBA KBaJPaTUYHBIX
(hyHKIMI 110 BX Tpadukam.

PacriosnaBate kBagpaTHuHyr0 (YHKIHIO TIO (popMylie, MPUBOIUTH MPUMEPHI KBAJAPATHUHBIX (PYHKIWUH W3 pPeabHOM
KU3HU, PU3UKHU, TEOMETPHUH.

Yucii0Bble MOCTEI0BATEILHOCTH U IIPOrPeccum

PacriosHaBaTh apruMeTHIECKYIO U TEOMETPHUYECKYIO IPOTPECCHH TIPH Pa3HBIX Clloco0aX 3a/iaHusl.

BBIMONHATE BBIUMCIIEHUS! C WCMONB30BaHHEM (OpPMYJT N-TO wieHa apupMETUYeCKOW M TeOMETPHUYECKOW IMPOrpeccHid,
CYMMBI [IEPBBIX N YJIECHOB.

N300paxath 4iieHbl IOCIEA0BATEILHOCTH TOUKAMHU Ha KOOPAWHATHOM MIIOCKOCTH.

Pemats 3amaum, CBsI3aHHBIE C YHMCIOBBIMH IOCIEAOBAaTENBHOCTSAMH, B TOM YHUCIE 3aJaydl M3 PEANbHOW >KU3HH (C
UCTOJIb30BaHUEM KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTUIA).

TEMATHYECKOE IIVTAHUPOBAHUE
Pabouas mporpamma mo y4yeOHOMY ImpeaMeTy «AJre0pa» paspadorana ¢ y4étoM palodeil mporpamMmsl
BOCIIUTAHMA, YTO OTPa’)KeHO B JIMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax M o00ecleYMBaeT  PeaJH3alHI0
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WHBApHAHTHBIX Moayiaeir (MM)
«BHemKOoJIbHbIE MEPONIPHATHS.

nmporpaMmmabl «Ypmmaﬂ AeATECIBHOCTD), «BHeypoqnaﬂ AEATCJIBbHOCTD H

7 KJIACC
Ne |HaunmeHnoBaHue pa3eioB U Komuuectso yacos OnekrpoHHble (HH(pOBLIE) [Iporpamma BocriuTaHust
/T TeM MPOrPaMMBI Bcero KP IIP | oOpa3oBaTelbHEIC PECYPCHI
1 Yucna 1 BBIYKUCIICHUS. 25 1 Bubmmoreka LJOK UM «Ypounas
PanponanbHbIC YncIa https://m.edsoo0.ru/7f415b90 MEATEIBLHOCTEY.
. oK MakcHUMalbHOE HCIOIb30BAHHE
bubmmnoreka L BOCITATATEIBHBIX BO3MOXKHOCTEH
2 AnreOpanvecKre BhIpaXKeHUS 27 1
P P https://m.edso0.ru/7f415b90 |comepxanus yueGHOro npeamera
Uit POPMUPOBAHUS Y
Bbubmmoreka [JOK o
3 VYpaBHEHHS 1 HEpPAaBEHCTBA 20 1 . 1 00y4aroIIMXCsl POCCHICKIX
https://m.eds00.ru/7f415b90  rpapuumonnsix ayxosHo-
4 KoopaunaTs! u rpaduku. 24 1 Bubnuorexa [TOK HPaBCTBCHHBIX 1 .
. COIMOKYJIbTYPHBIX IICHHOCTCH,
OyHKIMH https://m.edso0.ru/7f415b90 DOCCHIICKORO HCTOPHYIECKOTo
5 I 506 6 1 bubnnoreka [IOK CO3HAHMs HAa OCHOBE
OBTOpEHHE H GYODIICHHE https://m.edso0.ru/7f415b90Q [MCTOPHHECKOTO HPOCBCLICHIA,
0A00p COOTBETCTBYIOIIETO
CoJIep>KaHUsl YPOKOB, 3aJJaHHM,
BCIIOMOI'aTCJIbHLIX MaTEPUAJIOB,
MPOOJIEMHBIX CUTYaLUil st
00CYKIeHHI
OBUIEE KOJIMYECTBO YACOB 102 5 0 UM «BHemkonbHbIE
10 TTIPOTPAMME MEPOIPHIITHID
BHelnIkojgbHBIE TEMAaTHYECKHE
MEPOIPUSITHSI BOCITUTATENbHOM
HaITpaBJICHHOCTH,
OpPTraHNU3yEMBIC II€JaroraMu 1o
MaTeMaTHKe
8 KVIACC
Ne HaumenoBanue pa3enos u KonuuectBo uacos DIIeKTPOHHBIC IIporpamma BocriuTaHust
n/m TEM IPOrPaMMBbl Bcero KP | IIP (undpoBsie)
oOpa3oBaTeIbHBIC
pecypchl
1 Hucna v BBIYUCICHUSL. 15 bubmmorexa [IOK HUM «Ypounast
KBasipaTHbIE KOPHH https://m.edsoo.ru/7f417af8 | ACHTEABHOCTE.
HpI/IBHe‘IeHI/Ie BHHUMAaHMUA
Hucna v BBIYUCICHUSL.
Bbubnuoreka IJOK obyuatoIuXCs K
2 CrTerteHb ¢ IeIbIM 7 _ LECHHOCTHOMY aCIIeKTy
oKA3ATeIeM https://m.eds00.ru/7f417af8 | ;3 qaempix ma ypoxax
MIPEIMETOB, SIBICHUN U
3 AnrebpanvecKkre BEIPaKSHHSI. 5 1 Bubnuoreka IJOK COGBITHIA, HHULIANPOBAHHE
KBaapaTHeIATPEX WIeH https://m.edsoo.ru/7f417af8 | obcyxnennii, BeIcKa3bIBaHUH
CBOCTO MHCHHUAI, Bpra6OTKI/I
4 AnrebpanvecKre BEIPaKSHHSI. 15 1 bubmmorexa [IOK CBOEL0 JITIHOCTHONO
Anrebpandveckas 1poOb https://m.eds00.ru/7f417af8 | oruowenns x u3yaaemsim
VpaBHEHHUS ¥ HEPABEHCTBA. Bu6nmoreka [IOK COOBITHM, ABIICHHAM, JHLIAM.
5 K 15 1 httos://m.ed [7§417af8 ITprMeHEHNE HMHTEPAKTUBHBIX
BaJIpaTHbIC YPaBHEHUS ps://m.edsoo.ru a (bopM yaeGHOM paboTs —
6 YpaBHEHNA U HEPABEHCTBA. 13 Bubnuoreka LIOK HHTCIUICKTyanbHbIX,
CucTeMbl ypaBHEHHH https://m.edsoo.ru/7f417afg | CTHMYTHPYIOUIIX
TIO3HAaBATEIIbHYIO MOTHUBAIHIO,
7 YpaBHEHUS U HEPABEHCTBA. 12 1 butmuoreka IIOK MTPOBBIX METOUK, HCKYCCHIA,
HepaBencrra https://m.edso0.ru/7f417af8 | naromux BO3MOKHOCTH
MPHUOOPECTH OIIBIT BEJICHNUS
3 Oyukiuu. OCHOBHbBIE 5 Bbubnuoreka IJOK KOHCTPYKTHEHOTO JATIOT;
TTOHATHUS https://m.edsoo.ru/7f417af8 | rpynmosoit paGotsi, kotopas
9 ®Oynkunn. Yucnosbie 9 bubnuoreka [IOK YAUT CTPOUTL OTHOLICHHA 1
. JCHUCTBOBATh B KOMaHJC,
GbyHKIHH https://m.edsoo.ru/7f417af8 | . - < CTBYET PA3BETHIO
10 IloBTOpenue u 0o0o0IeHNE 6 1 Bubmuoreka LIOK KPUTHYECKOTO MBILIJIEHHS.
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https://m.edsoo.ru/7f417af8 AM «Bueypounast AesiTeIbHOCTD
OeclieueHue MHIWBUAYAJIbHBIX
PHOCTEH 00yJarommxcs B paMKax
PAaHHBIX UMU KYpPCOB, 3aHSATHH
(mo3HaBaTENBHOMN, HAYYHOH,
HCCIIEI0BATEIBCKOM,
HpOCBeTHTeJ’IBCKOﬁ
HaIPaBJICHHOCTH;)
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O ITPOI'PAMME
9 KJIACC
No HanmenoBaHue pasenos KonuuectBo yacor ONEKTPOHHbBIE [Iporpamma BociuTaHHSI
n/m Y TEM MPOrpaMMBbI Bcero KP I (undposeie)
P o0Opa3oBaTeIbHBIC
pecypcesl
1 Urcna ¥ BBIYHUCICHUS. 9 bu6muoreka LIOK UM «Ypounas
JleliCTBUTENbHbIE YHCIIa https://m.edso0.ru/7f419d08 I(I)e“em’“ocn’»' o
praHusanysda me@cTBa
YpaBHEHUA U HEPABEHCTBA. Butmorexa LIOK MOTHBHPOBAHHBIX H
2 YpaBHEHUSA € OAHOU 14 1 https://m.ed 176419408 SPYAUPOBAHHBIX 00YJAIOIIUXCSl
HepeMerHoii ttps://m.edsoo.ru AT HeyCTIeRAIOTTMY
OJTHOKJIAaCCHUKAaMH, B TOM YHCJIC
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuoreka 1IOK C 0COGBIMH 06Pa30BaTENBHBIMHA
CucTeMBl ypaBHEHHI https://m.eds00.ru/7f419d08 morpeGHOCTAMH, AarOMIEro
00Yy4aIOIUMCS COIHATBHO
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bu6mmorexa [IOK A HAYHMBIA OIBIT
HepaBeHCTBa h'['[DSZ//m.edSOO. ru/7f419d08 COTpYHUYECTBA U B3aUMHOI
5 SR— 16 1 Bu6nnorexa IIOK TTOMOILLH,
. VHULMUPOBAHUE U MIOAJEPIKKY
https://m.edso0.ru/7f419d08 | - e/10BATENBCKOf
6 Yuciosble 15 1 bu6morexa [IOK AESTENBHOCTH 00yJarOIKXCsl,
HOCIIE0BATENEHOCTH https://m.eds00.ru/7f419d08 [WaHMPOBAHNE i BEIMTOTHCHAC
MHANBUAYAJIbHBIX WU I'PYNIIOBBIX
[IPOEKTOB BOCIIUTATEIbHON
HaIpaBJICHHOCTH
UM «BHemkoJbHbIE
7 [ToBTOpEHue, 0600ImIEeHNE, 18 1 bubnmoreka [JOK MEPONPUATHS.
CHCTeMaTU3aIMs 3HAHUI https://m.edso00.ru/7f419d08 BHCWIKOMBHEIE TeMaTHYECKHE
MEPOIPUATHSA BOCIIUTATCIIBHON
HaITpaBJICHHOCTH,
OpPTraHNU3yEMBIC I€JaroraMu 1o
MAaTEMaTHUKE
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
Beinucka Bepna 30.08.2023 r.
4// il
JIMpEeKTOp IIKOJIBIL: 7 / T.I''KoBanesa/
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