MYHHUIIMITAJIBHOE BIO/KETHOE OBIMEOBPA3OBATEJIBHOE YUYPEX/IEHUE
HOBOPOIICKASA CPEJJHAA OBIIEOBPA30OBATEJ/IBHAS HIKOJIA

AHHOTauMA K padoueil nporpamme
yueOHoOro npeaMmera «AJaredopa» 1jasa 7-9 kiaccos

Pabouass mporpamma y4deOHOTO TmpenMeTa «Anrebpa» 00s3aTENbHOW TNpeIMEeTHON obyacTu
«MartemaTika u WH(OpPMATUKa» SBISETCS YaCThbIO OCHOBHOW 0OOpa30BaTENbHOW MPOTPAMMBI OCHOBHOTO
obmero o6paszosanust (OOIT OO0) MBOY Hosoponckoii COLLL pa3paboTana B COOTBETCTBUU C IMyHKTOM 32.1
OI'OC 000-2021 na ocaoBe ®I'OC O0O0-2010r. u I[TOOIT OOO-2020r. Pabouas nporpamma 1o yueOHOMY IpeaAMETyY
«Anrebpa» mis 7-9 kmaccos npuBeneHa B cootsercteue ¢ GOIT OO0 u OPII no anredpe B YacTu comepxanust
00y4eHUS ¥ TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUs mporpammbl Ha ypoBHe OO0 u peanusyercs 3 roga ¢ 7 mo 9 kiacc.

IIpn peanuszammu paboyeil mporpamMMbl HO y4yeOHOMY MpeaMeTy «Anredpa» HCIOIb3YIOTCS YYEOHUKH,
BKitouéHHbIE B [Ipunoxenne Ne2 OITY-2022 (nmpukaz Munnpocsenienus Poccuu ot 21.09.2022 N 858):

1. AnrebOpa. 7 xmacc: y4deOHHMK uisi oOmieoOpa3oBarenbHbIX opranm3anui/ FHO.H. Makaperues, H.I'.
Munnrok, K.1. Hemkos, C.b. CyBoposa; o pen. C.A. Tenskosckoro — M.: [Ipocsemienue
2. Anrebpa. 8 xkmacc: y4eOHuUK s oOmreoOpazoBaTenbHbIX opranuzaruit/FO.H. Maxkapsrues, H.T.
Munarok, K.M. Hemkos, C.b. CyBoposa; nox pea. C.A. TensikoBckoro — M.: [IpocBemienue
3. Anrebpa. 9 xmacc: yueOHuUK s oOmreoOpazoBaTenbHbIX opranuzaruit/FO.H. Maxkapsrues, H.T.

Munarok, K.M. Hemkos, C.b. CyBopoBa; mox pea. C.A. TensikoBckoro — M.: [Ipocsemienue

Pabouas mporpamMma pa3paboTaHa Y4YUTEISIMH MaTEMaTHKH IIKOJIbI B COOTBETCTBHHM ¢ IlojokeHneM o paboumnx
TporpaMMax M OTPEACIISIeT OpTaHU3aII0 00pa30BaTEIHPHON NESITENFHOCTH YIUTENS B IIKOJIE IO TIPEIMETy « Anredpa».
Pabouas mporpaMMa COIEPKUT CISIYIONINE CTPYKTYPHBIE 3JIEMEHTHI:

-1eJTH U3y4YeHUs Y9eOHOTO npeameTa «Anredpay;

-MecTO y4eOHOTro npeameTa «Anredbpa» B yaueOHOM TUTaHE;

-coJiepkaHue yudeOHOTro mpenMera «Anredpay;

-TUIaHUpYeMble Pe3yabTaThl (JINYHOCTHBIE, METaNPeAMETHBIE U ITPEIMETHBIE);

-TeMaTUYECKOE IUIaHUPOBaHUE, CPOPMUPOBAHHOE ¢ Yy4€ToM  paboueld MpOrpaMMbl BOCIHMTAaHUS U
BO3MOXKHOCTBIO Hcnojib3oBanus DOP/IIOP.

PabGouas mporpamma oOcyxknaeHa Ha 3acemanuu [IIMO yuaurteneld MareMaTHYeCKOTO ITMKIIA, TMPHUHSATA
pemenueM negarormdeckoro copera (mpotokon NelO ot 28.08.2023r.), yrBepxkiaeHa npukazoM no MBOY
Hogopornickoit COI Ne68 ot 28.08.2023r. B kauecTBe yactu coaepxkanus OOIT OO0

Ha ocHoBe nanHoil mporpammbl yuutenem pazpabateiBaetcs KTII B coorBercTtBum ¢ IlonoxkeHueM o
KaJIeHIapHO-TEeMaTHYEeCKOM IIJIAHUPOBAHUH 1O y4yeOHOMY mpeamMery, kypcy, moaymo. KTII paccmatpuBaercs
Ha 3acenanuu [1IMO u cornacyercs ¢ 3amectutenem no YBP.

Boinucka

U3 OCHOBHOI1 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusi

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

HOEJHU U3YYEHUS YYEBHOI'O TIPEIMETA «AJII'EBPA»

HCJ'IHMI/I 06yquH;1 MaTeMaTHKe B 7—9 Kiaccax SBJISIOTCS: q)OpMI/IPOBaHI/IC HCHTPAJIbHBIX MATEMATHYCCKUX IIOHATHUH
(‘{I/ICJ'IO, BCIIMYMHA, TCOMCTPHUICCKas (1)I/Il"ypa, nepeMCeHHasd, BEPpOATHOCTD, (bYHKI_[I/IH), 06CCHC‘{I/IB3IOH_II/IX MPEEMCTBCHHOCTDb
1 NCPCHICKTUBHOCTb MAaTEMATUYCCKOI' O 06pa30BaHI/I$I 06y‘laIOH.[I/IXC$I;

IOABCACHUEC o6yqa}01unxc51 Ha JOCTYIIHOM IJIsI HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3HU MAaTCMATHUKU U OKPYKAIOIICT O
MHpa, IOHUMAaHUC MATCMATUKH KaK 4aCTU 06meﬁ KYJIBbTYpPbI 4CJIOBECYCCTBA,

Pa3BUTUC UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX crocoOHOCTEH 06y‘laIOH.[I/IXC$I, II03HABATEIbHOMN AKTHUBHOCTH,
HCCICA0BATCIIbCKUX YMCHHﬁ, KPUTUYHOCTH MBIIIJICHHU, MHTCPECA K U3YUCHUIO MATCMATUKH,
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¢dopmupoBaHe QYHKINOHATBHONH MaTeMaTHUYECKONH TPAMOTHOCTH: YMEHUS paclio3HaBaTh MPOSBICHUS MaTEMaTHIECKIX
MOHATHH, 00BEKTOB ¥ 3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUAX U IPH U3YYEHHU APYTHX YUCOHBIX
MPEAMETOB, POSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (POPMYITUPOBATh UX Ha A3bIKE MATEMATHKH U CO34aBaTh
MaTeMaTHYECKHE MOJIENH, IPUMEHSTh OCBOSHHBIH MaTeMaTHYEeCKUI anmapaT ISl PelieHusl IPaKTUKO-OpH eHTUPOBAHHBIX
3a[a4, HHTEPIPETUPOBATH U OLICHUBATH MOMYy4YCHHBIE PE3yIbTATHL.

Uzyuyenune anreOpbl obecrieunBaeT pa3BUTHE YMEHHsI HaOIIOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpEOyeT
KPUTUYHOCTH MBIIIIEHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOW JICMCTBUS M BBIBOIBI, (POPMYIHPOBATH
yrBepkaeHus. OcBoeHHE Kypca anreOpbl 00ecreyuBacT pPa3BUTHE JIOTHUECKOTO MBINUICHHS OOYYaroUIMXCs: OHHU
WCTIONB3YIOT JENyKTUBHbIE W WHIYKTUBHBIC PpAcCyKICHHUsS, 000OIIeHWE M KOHKpETH3alHio, abCTparupoBaHue H
aHanoruro. OOyuenne airebpe MpeAroiaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSATENHHON AEATEIHHOCTH OOyYalomuXcs,
MOATOMY CAMOCTOATENBHOE PElICHNE 3a/1a4 SBISIETCS peann3alnei JesTebHOCTHOTO MTPUHIUIA 00YYEHHMSL.

B crpykrype mporpaMmbl y4eOHOTO Kypca «AnreOpa» Ais OCHOBHOTO oOmIero oOpa3oBaHUSi OCHOBHOE MECTO
3aHUMAIOT COZIepXKATENbHO-METoANYeCKHe JUHHK: «Yucna ©  BBIYMCICHUS», «ANTreOpanuecKue BBIPAKEHUS,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIHH». B xo1e n3yueHus yueOHOro Kypca o0y4aromuMcsl IPUXOIUTCS JIOTHYECKU
paccykaaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢ 3THM B mporpammy yueOHOro Kypca «Anrebpay
BKITIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MTPEICTABICHHBIE BO BCEX OCHOBHBIX pa3Jieiax MaTeMaTH4ecKoro o0pa3oBaHus U
CIOCOOCTBYIOIIHE OBJIAJIEHUIO O0YYAIOIIMMHUCS OCHOB YHUBEPCAILHOIO MaTeMaTHUecKoro sizbika.  CofepikaTensHON 1
CTPYKTYPHOIH OCOOEHHOCTBIO YueOHOro Kypca « Anredpay sSBiIsieTcs ero MHTErPUPOBAaHHBIN XapakTep.

Coz{epmaHI/Ie JMHNA «Yucna M BBUMCICHHSY CIIYXXUT OCHOBOM JJIsL I[aﬂbHeﬁHIeFO N3YUCHHUA MATEMAaTUKU,
CIOCOOCTBYET pAa3BUTHIO y OOYYAIONMIMXCA JIOTHYECKOr'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIH30BATHCS
aJIrOPUTMaMH, a TAKXKE NMPUOOPETESHHIO MPAKTUYCCKMX HABBIKOB, HEOOXOIUMBIX JIJIS IMOBCEIHEBHOW JXU3HU. Pa3ButHe
MOHSATHS O YHCIIe Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHWs CBA3aHO C PAIMOHAJBHBIMA U HPPAIMOHATBHBIMH
guciamMu, (QOpMUPOBAHWEM TMIPENCTABICHUN O JCHCTBUTEIBHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOW JIMHUW
OTHECEHO K CpemHeMy o0IeMy 00pa3oBaHMUIo.

ConepkaHue JBYX anreOpanuecKux JMHHHA — «ANreOpanuecKue BBIpAKEHHS» W «YPaBHEHHS U HEPaBEHCTBA»
crocoOcTByeT (OPMHUPOBAHHIO y OOYYAIONIMXCS MaTeMaTH4YecKoro armapaTa, HEOOXOJUMOro JUis peIleHHs 3ajad
MaTeMaTHKH, CMEXKHBIX MPEJIMETOB W TIPAKTHKO-OPHEHTHPOBAHHBIX 3ajJad. AnreOpa JIEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKH KaK SI3bIKa /ISl IOCTPOEHUSI MaTEMAaTHIECKUX MOZEJIEH, OIMCaHusI TIPOIIECCOB | SIBICHU peanbHoro Mupa. B
3amayn oOydeHHs anreOpe BXOMAT TaKKe AalbHEHIee pa3BUTHE AITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAWMOTO, B
YaCTHOCTH, JUTSI OCBOCHHSI Kypca WHQOPMATHKH, U OBJaJiIcHUEe HaBBIKAMH JICTYKTHBHBIX paccyxieHuil. [IpeoOpazoBanue
CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CITOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxanve (yHKITHOHATHHO-TPaQUISCKON JTHMHUM HAIEJICHO Ha IONYYCHHE OOYJAIOUTUMHUCS 3HAHUN O (YHKITHIX
KaK Ba)KHEUIIEH MaTeMaTHYeCKOW MOJIENH JUIS OIMCAHWS W HCCIICAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB W SIBJICHUH B
mpupone M obmectBe. 3yueHme marepuana CIIOCOOCTBYET pa3BUTHIO Yy OOYYalOMIMXCS YMEHHUS HCIONb30BaTh
pasIUYHBIE BRIPA3UTENFHBIE CPENICTBA SI3bIKAa MATEMAaTHUKN — CIIOBECHBIE, CHMBOJIMYECKHE, Tpadudeckre, BHOCUT BKIAJ B
(hopMupoBaHUE MPENCTABICHUH O PO MATEMATHKH B Pa3BUTHH IUBIIIM3AINA U KYJIbTYPHIL.

Cornacao yue6HOMY IaHy B 7-9 Kimaccax m3ydaercs y4eOHBIH Kypc «AnreOpa», KOTOPBIH BKIIIOYAET CIENYIOIIHe
OCHOBHBIE pa3lensl coaepkanus: «Uwcima W BBUHCICHUA», «AnreOpandeckue BBIpOKEHUS», «YpaBHEHHUS U
HEpaBEeHCTBaY, «DYHKITUN.

MECTO YYEBHOT O ITPEJJMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha m3ydenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: 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 AECSTHYHBIE, NIEPEX0 OT OAHOH (GopMBI 3amucu Apoder Kk apyroi. [loHsTHe panroHaIbHOTO
YKcia, 3alych, CPaBHEHHE, YIOPAJOYMBAHUE PALMOHAIBHBIX 4YHcel. Apudmernyeckue IEHCTBUS C panrOHATbHBIMU
yrciaaMy. Perienue 3a1ay u3 peajbHON IPAKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM: ONpeneieHue, Npeodpa3oBaHue BBHIPAKEHUII HA OCHOBE ONpPEIENICHHUs, 3allCh
Oonpimx umcen. [IpomeHTsl, 3anKMch MPOLEHTOB B BUAE APOOM M OpoOH B BHAE MPOLEHTOB. TpH OCHOBHBIEC 3aJaud Ha
MPOLIEHTHI, peLlIeHNE 3a/1a4 U3 PEeabHON IPaKTHKH.

[IpumeHenue Npu3HAKOB AETUMOCTH, PA3I0KEHNE HA MHOXKHUTENN HAaTypaJIbHBIX YUCEI.

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

AuredpanvecKkue BbIpaXKeHHs

[lepeMenHEbIe, UNCIOBOE 3HAUEHHE BBIPAKEHMs C NMEpeMEHHOH. JlomycTuMble 3HaueHMs nepeMeHHbIX. llpencraBnenne
3aBHCUMOCTH MEXAY BeNMYMHaMu B Buue (opmynbl. Boruncnenus mno ¢opmyinam. I[IpeobOpazoBanue OyKBEHHBIX
BBIpQKEHH, TOX/IECTBEHHO PaBHbIE BBIpaXKEHHSI, IPaBUIIa MPEOOPa30BaAHNS CYMM U MPOU3BEACHUH, MpaBUila PaCKPBITHS
CKOOOK M TPUBEJCHUS TIOTOOHBIX CIaraeMbiX.



CBOJCTBa CTENEHN C HATYPAJIBHBIM IIOKA3aTEIEM.

OpHounensl U MHorouiaeHsl. CrerneHb MHorowieHa. Clo)KeHHE, BBIYUTAHHE, YMHO)KEHHE MHOrouleHOB. DopMyssl
COKpalIEHHOTO YMHOXKEHHS: KBajapaT CyMMBl M KBaapaT pasHocTH. dopmyna pasHOoCcTH KBajapaToB. PaznmoxeHue
MHOTOWIEHOB Ha MHOXKUTEIH.

YpaBHeHNs U HEPAaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHU I, TIpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUIIBHOCTh YpaBHEHHH.

JIuneitHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YUCIO KOPHEW JIMHEHHOIO YpaBHEHUS, PELICHUE JIMHEHHBIX ypaBHEHUM.
CocraBneHne ypaBHEHUH 110 YCJIOBUIO 3a/jaui. PelieHre TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO ypaBHEHUH.

JluHeiiHOe ypaBHEHHE C JABYMsI TNepeMeHHBIMH W ero rpaduk. Cucrema JBYX JHMHEWHBIX YpaBHEHUH C IByMs
nepeMeHHBIMU. Perienne cucreM ypaBHEHUH criocoOoM moacTaHoBKH. [Ipumepsl perieHust TEKCTOBBIX 3a7iad ¢ MOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopannarta Touku Ha npsiMoit. UrcnoBble mpoMexyTKku. PaccTosiHie Mex 1y IByMsl TOUKaMH KOOPAMHATHOM MPSIMOH.
[IpsamoyroneHas cucrema koopauHaT, ocu Oxu Oy. AlOcuucca u opauHaTa TOYKHM Ha KOOPJAMHATHOM TUIOCKOCTH.
[Mpumeps! rpadukos, 3aaaHHBIX (Qopmynamu. UreHne rpadukoB peanbHbIX 3aBucumocteil. [lonstre ¢pynkunu. ['padux
¢byukuuu. CpoiictBa Qynkuuit. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dynkiuum y = |X|. I'paduueckoe perieHue
JINHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 KUIACC

Yucna u BbIYUCIEHUS

KsanmpaTtHeiii kopeHs u3 uncna. [loHsTHe 00 MppanUoHATBLHOM 4ucie. JlecaTHUHbIe MPUOTUIKEHUS UPPAUOHAIBHBIX
yrcen. CpoiicTBa apu(METHIeCKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K TPeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH U
BBIUKCIICHUSM. JleficTBUTENbHbBIE YUCIIA.

Crenenb ¢ 1eNbIM MOKa3aTenneM U e€ cBoricTBa. CTaHmapTHAS 3allMCh YMCIA.

Adare0dpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsIEH, pa3ioKeHUe KBAJAPAaTHOIO TPEXWIEHA HA MHOKUTEIH.

Anredpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpawueckor apoou. CliokeHHe, BBIYMTAHUE, YMHOKCHUE, JCICHUE
anredpanvecKkux JpoOei. PanmonanbHble BRIpaKEHUS U UX MPeoOpa3oBaHue.

YpaBHeHHS H HEPABEHCTBA

KeaapaTtHoe ypaBHeHue, hopMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Peiienue ypaBHEHHI, CBOIAIMXCS
K JIMHEHHBIM M KBaIpaTHBIM. [IpocTeiimme qpoOHOo-parinoHaIbHBIC YPaBHEHUS.

I'padudeckass wHTEpIpeTanusl YpaBHEHWH ¢ IBYMS TICPEMCHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHUH C IBYyMS
nepeMeHHbIMU. [IpuMepsl peleHns CHCTeM HETMHEWHBIX YPaBHEHUN ¢ ABYMS IIEPEMEHHBIMU.

Pemenme TeKCTOBBIX 3a51ad anreOpandecKuM CIIoCOO0M.

YucnoBble HepaBeHCTBA U UX cBolcTBa. HepaBeHCTBO ¢ ofHOM nepeMeHHOW. PaBHOCHUIIBHOCTh HepaBeHCTB. JIuHelHbIe
HEpaBEHCTBA ¢ OTHOM mepeMeHHOoW. CHUCTEMBI TMHEHHBIX HEPABEHCTB C OHOM IIEpEMEHHOM.

DyHKIUU

[onsarue ¢pynkmun. O0MacTh onpeneneHns U MHOXKECTBO 3HadeHnH (yHKuur. CriocoOsl 3a1aHns (GyHKITHA.

I'paduk pynkumu. Urenne coiictB (GyHKIMHU 10 e€ rpaduky. [Ipumeps! rpadukoB GyHKIHA, OTpaKarOMUX pearbHbIe
MIPOLIECCHI.

DyHKIUH, OUCHIBAIOIIME MPSIMYEO U 0OPATHYIO IPONOPIMOHAIBHEIE 3aBUCHMOCTH, X rpaduku. ®yHkuun y = X%, y = X°,
y = VX, y=|x|. Tpacpueckoe pelreHie ypaBHEH I i CHCTEM ypaBHEHHIA.

9 KJIACC

Yucsia 4 BbIYMCTICHUS

PammonaneHble 4Yucna, WppalMOHAJbHbIC 4YHCIA, KOHEYHBIE W OECKOHEUHBIE JecATHYHBIE ApoOu. MHOXECTBO
NEUCTBUTENIBHBIX YHCEN, NEHCTBUTENbHbIE 4YHC/IAa KaK OCCKOHEYHblEe AecATHYHBIE OpoOu. B3anmMHO omHO3HAYHOE
COOTBETCTBHE MEKIY MHOKECTBOM JEHCTBUTENBHBIX YACE U KOOPINHATHON MPAMOM.

CpaBHeHHE AeWCTBUTENBHBIX YHCEN, apu(PMETHIECKHAE JeUCTBUS C ICHCTBUTEIHHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA, JJIUTEIBHOCTD MPOLIECCOB B OKPYKAIOLIEM MHpE.

[Tpubnmx€HHOE 3HAUYEHHE BENWYHMHBIL, TOYHOCTh nmpuOmmxkenus. OkpyrieHue yucen. [Ipukuika u omeHKa pe3yabTaToB
BBIYUCIICHUMN.

YpaBHeHHS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCSA K KBajpaTHBIM. bukBajpaTHoe ypaBHeHue. [Ipumepsl
pelIeHus ypaBHEHUH TPEThell U 4eTBEPTOM CTENEHEN pa3IoKEHNEM Ha MHOK UTENH.

Pemenne 1poOHO-paniMoOHaIbHBIX YpaBHEHH. PellieHne TeKCTOBBIX 3a/1a4 aJireOpandecKiM METOIOM.

VYpaBHeHHE C IByMs IEpEMEHHBIMU U ero rpaduk. Perenue cucrem AByX JITMHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMHU.
Pemenne cuctem nABYyX ypaBHEHHH, OOHO K3 KOTOPBIX JIMHEWHOe, a Apyroe — BTOpoi creneHu. ['paduueckas
HMHTEpIIpETalysl CUCTEMB] YPaBHEHU C ABYMS IIEpEMEHHBIMHU.

Pemenne TekcTOBBIX 3a7au anredpanyeckuM CriocoOoM.

UYucnoBble HEpaBEHCTBA U UX CBOWCTBA.



Pemienue nuHeHHBIX HEPABEHCTB C OJHOM mepeMeHHOM. PelieHue cucteM JTUHEHHBIX HEPABEHCTB C OHON MEPEMEHHOI.
KsanpatHsie HepaBeHcTBa. [ paduueckas HHTEpIpeTanns HEPABEHCTB U CUCTEM HEPaBEHCTB C JBYMSI IEPEMEHHBIMH.
DYyHKUNHU

Ksanmpatnunas ¢ynkuus, e€ rpaduk u cpolicTBa. [lapabona, KoopAMHATHl BEpHIMHBI Mapaboibl, OCb CHMMETPHH
napadobL.

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

YucioBble NOCJeA0BATEILHOCTH U MPOrPeccH

[loHsTHE YMCIIOBOW TOCIIEIOBATEIBHOCTH. 3aJlaHUE TOCIEA0BATEIILHOCTH PEKYPPEHTHOH (opMyioi u (opmyioi N-ro
YJIeHa.

Apudmerndeckass W TeoMeTpuueckass mnporpeccud. DopMynsl N-ro uieHa apUPMETHUYECKOH U T'eOMETPHUYECKOU
MIPOrPECCHii, CyMMBI IIEPBBIX NUIEHOB.

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

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOTPAMMBI YUEBHOTI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XxapaKTepu3ylTCs:

1) natpuoTHYeckoe BOCIUTAHME:

MPOSIBIEHHEM MHTEepeca K TPONUIOMY UM HACTOALIEMY POCCHHCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JIOCTUKEHUAM POCCUHCKUX MAaTEMATUKOB U POCCUHUCKON MAaTEMaTUUYECKON IIKOJbI, K UCHOJb30BAHUIO 3TUX JOCTUKEHUI
B JIPYr'HX HayKax W MPUKIIAHBIX cepax;

2) rpaskaaHcKoe H TyXOBHO-HPaBCTBEeHHOE BOCIMTaHHUe:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEN TrpaskJaHWHA M peau3alliyl €ro Mpas, MPEeACTaBICHNEM O MaTeMaTHUYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBIICHHU, IPOLIEAYP TPAXKIAAHCKOro obIIecTBa (HanmpuMmep, BHIOOPEI,
OIIPOCHI), TOTOBHOCTBIO K OOCYXAECHHIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHEM IOCTH)KEHUH
HayKH, 0CO3HAHWEM Ba)KHOCTH MOPATbHO-3THYECKUX TPUHITUIIOB B AEATEIBHOCTH yUEHOTO;

3) TpyAoBOe BOCIUTaAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYAaCTHE B PELICHWH NPAaKTHYECKHUX 3a7ad MaTEMaTU4YECKOM HANpaBIEHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTHYecKOoro OOpa3oBaHHWS Ha MPOTSDKEHWH BCeH JKM3HM Ui YCHEmHOW TpodecCHOHAITBHOMN
NEeSITeTPHOCTH M DPa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM HHIUBUIYaIbHON
TPaeKTOPHH 00pa30BAHMS U KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYeCKUX OOBEKTOB, 3a/ad, PEelIeHHH,
paccyKIeHuM, yMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHeHTalnel B NIESITEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEACTaBICHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS dYeJOBEKa, MPUPOABI W OOIIecTBa, IMMOHMMAaHWEM MAaTeMaTHYeCKOW HayKH Kak CQepsl YeloBedecKOoH
JEITENBHOCTH, ATANOB €€ pa3sBUTUS U 3HAYMMOCTU JUIS Pa3BUTHUS LUBUWIM3ALUU, OBJIAJCHUEM SI3bIKOM MaTE€MaTHUKU U
MaTEMaTUYECKOU KyJIbTypOH KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMU HABBIKAMH HCCIIEA0BATENbCKON
JESITEIbHOCTH;

6) pusuyeckoe BocnuTanne, GOPMUPOBAHME KYJIbTYPbI 310POBbSI M IMOLMOHAIBHOIO 0JIArONOIYYHsI:
TOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO 3/I0POBBS, BEIACHHS 30POBOTO 00pasa >KM3HH
(3mopoBoe TmTHTaHWE, COATAHCHUPOBAHHBIN pPEKUM 3aHATHH ¥ OTAbIXa, pEryispHas (u3ndeckas aKTHBHOCTD),
chOopMHUPOBAaHHOCTHIO HaBBIKA peIIEeKCHH, TIPU3HAHNUEM CBOETO MTpaBa Ha OMIMOKY M TaKOTO )K€ TIpaBa APyroro Yel0oBeKa;
7) 3K0JI0rHYecKoe BOCIIMTAHKE:

OpHeHTannell Ha MPUMEHEHWE MaTeMaTHYeCKWX 3HAHUHU JUIA pemieHus 3amad B OONacTH COXPAaHHOCTU OKpPY)KaroIei
cpenbl, IUIAHUPOBAHUS IMOCTYNKOB M OLIGHKM UX BO3MOXKHBIX IOCIEACTBUNA IJIS1 OKPYXAIoLIEH cpenbl, OCO3HAHHEM
rI100aIhbHOTO XapaKkTepa IKOJOTHUECKUX MPOOIIeM | IyTel WX pelieHs;

8) apanTanus K U3MEHSIOIIUMCS YCJI0BUSM COUMAJIBHON U NPUPOIHOM Cpeabl:

FOTOBHOCTbIO K JCUCTBHUSIM B YCJIOBUSIX HEONPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MIPaKTHYECKYIO IeATENFHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOed, TpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHUIUU U3 ONBITA IPYIHX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM 4Hcie (OPMYIHUPOBATh HWJEH, IOHSTHSA, THUIIOTE3BI 00
00BbEeKTaX © SBIICHUSX, B TOM 4HCIE paHee HEW3BECTHBIX, OCO3HaBaTh JEPHUIIUTHl COOCTBEHHBIX 3HAHWA H
KOMIIETEHTHOCTEH, MIIaHUPOBAaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAILlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYalMI0 KaK BBI30B, TPEOYIOLIMA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U ASHCTBUS, (YOPMYINPOBaTh U OLEHUBATH PUCKU M MOCIEACTBUS,
(hOpMHPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIC YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA



ba3oBble JJornueckne J1ecTBUA:

° BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKM MAaTEMaTHYCCKUX OOBEKTOB, TMOHSTHHA, OTHOIICHUN
MEXKIy MOHATHAMHY, (JOPMYJIUPOBATH ONMPEACICHUS MOHATHH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHWUS JUIsl 0000IIICHUS U CPaBHEHUS, KPUTEPUU TIPOBOJMMOI0 aHAIIN3a;

. BOCIIPUHUMATh, (OPMYJIIMPOBATh M TPEOOPa30BBIBATh CYXJACHUS: YTBEPAUTEIbHBIC U OTPUIATEILHBIC,
¢/IMHUYHbBIC, YACTHBIC U O0IIKE, YCIOBHBIC;

. BBISIBJISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTHUBOPEUHS B (paKkTax, NaHHBIX, HAOIIOJICHHUSIX U
YTBEP)KIAEHUSX, IPEJIaraTb KpUTEPUHN JUIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

o ACIaTb BBIBOABI C HMCHOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHBHBIX YMO33KJHO‘-ICHI/II\/'I,
YMO3aKII0YEHUM 110 aHAJIOTUH;

U pa3dupath JOKa3aTeNbCTBA MAaTEMAaTUYECKHX YTBEPXKIACHUH (MpsMble M OT MPOTHBHOIO), TMPOBOIUTH

CaMOCTOSATEIILHO HECJIIOKHBIE [[0Ka3aTelIbCTBA MaTEMaTHYeCKUX (AaKTOB, BBICTpAaWBATH apryMEHTAIUIO, MPHBOAUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHS,

. BBIOMpATH crOCO0 pemieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB peIlieHHUs], BEIOMpaTh Hanboee
MIOAXOMIAIIUHN C yUETOM CaMOCTOSITENTHHO BEIICTIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

. WCTOJIb30BaTh BONPOCHI KaK HCCIEOBATENLCKUA HHCTPYMEHT TO3HAaHMSA, (OPMYJIUPOBATH BOIPOCH,
(duKcHpyrolIHe TPOTUBOpEUHE, MPOdIEMY, CAMOCTOSTEILHO YCTAHABIUBATh HCKOMOE U JIaHHOE, (JOPMUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHHE;

° MIPOBOJIUTH 10 CAMOCTOSTEIILHO COCTABJICHHOMY ILJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOI0 00bEKTa, 3aBUCUMOCTE 00bEKTOB MEKY COOOM;

. CaMOCTOSITETPHO (pOopMyTUpOBaTH OOOOIIEHHWSI W BBHIBOABI II0 pPE3yJabTaTaM IPOBEAEHHOTO HAOIIOICHUS,
HCCIIEIOBAHMS, OIICHIBATE JOCTOBEPHOCTH TOJTYyUEHHBIX PE3yJIHTATOB, BEIBOJIOB 1 O0OOIICHII;

o IIPOrHO3UPOBATH BO3MOXKXHOC PAa3BUTHUEC IMMPOLUECCA, a TAKIKE BBIABUI'aTh IPCAIIOIO0XKEHNUA O €TI0 pa3BUTHUN B HOBBIX
YCIIOBHSIX.

PaboTa ¢ nundopmanueii:

. BBISIBJIATh HEZOCTATOUHOCTH M M30BITOYHOCTh HH(MOPMAIINH, JAHHBIX, HEOOXOMUMBIX JIJISl PEIICHUS 3a/1a4u;

. BBIOMpATh, AHANM3UPOBATH, CUCTEMATU3NPOBATh M HHTEPIIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (HopM
MIPECTaBIICHUS;

. BBIOMpATH (hOopMy TIpeICTaBICHHS HH()OPMAIH U WILTIOCTPUPOBATH PelllaeMble 3aJ]auil CXEMaMH, JHarpaMMaMH,
WHOH TpadKOH U X KOMOMHAITHUSIMU,

. OICHUBATh HAJA&KHOCTH WHOPOPMAIMH 110 KPUTEPHSIM, MPEIJIOKEHHBIM YYUTEIEM HIH CHOPMYITHPOBAHHBIM
CaMOCTOSTENBHO.

KoMMyHnKaTHUBHbIE YHUBEpPCAJIbHbBIE YueOHbIe TelicTBUA:

. BOCIIPUHUMATHh U (DOPMYyITUPOBATH CY)KICHUS B COOTBETCTBHH C YCJIOBHUSAMH W IENSIMHU OOIIEHHS, SICHO, TOYHO,

TPaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOXIy pEeIIeHHS
3a/1a4¥, KOMMEHTHPOBATh MOIYIEHHBIH PE3YIIbTAT;

. B XoJe OOCYXIEHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKTaeMOH TeMbl, MPOOIEMBI, pelaeMoi 3aladd,
BBICKA3bIBATh MJICH, HAIEJICHHBIE HA MTOUCK PEIICHHUs, COMIOCTABIATE CBOU CYXKICHUS C CYXXICHUSMHU JPYTUX yYaCTHUKOB
auanora, oOHapyKMBaTh pa3jiMdde M CXOICTBO TO3WIMMA, B KOPPEKTHOW ¢opme (OpMYIHpPOBATH Pa3HOTIACHS, CBOH
BO3paKEHMUS;

o NIPENICTABIIAT PE3YIbTATHl PEIICHHS 3aa4H, SKCIIEPUMEHTA, MCCIIEIOBAHNS, IIPOSKTA, CAMOCTOSTEIBHO BHIOUPATH
(dbopMat BEICTYIICHHS ¢ YU4ETOM 3a/1a4 IPE3EHTALNH 1 OCOOCHHOCTEH ayIUTOPHH;

o MOHMMATh M HCIIONB30BaTh NMPEUMYIIECTBA KOMAHAHOW M HMHAWBHIYAIbHOH paOOTBHl MPU PEMICHWH y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

o NPUHUMATH IIEJIb COBMECTHOH AEATEIBHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOH Pa0OTHI, paclpenensiTh
BUJIBI padoT, I0rOBapHBaThCsl, 00CYKAATh MPOLIECC M Pe3yIbTaT padoThl, 0000IaTh MHEHHS HECKOJIbKUX JIFO/ICH;

. y4acTBOBaTh B TPYNMOBBIX (popMax paboTel (00CyxeHus, OOMEH MHEHHSIMH, MO3TOBbIE HITYPMBI U JPYTHUE),

BBIIOJIHATH CBOIO YacTh PabOTHI M KOOPIMHUPOBATH CBOU ACHCTBHSI C IPYTMMH WICHAMH KOMaHJbI, OLICHUBATh Ka4eCTBO
CBOEro BKJIaZIa B OOLIMH MPOLYKT MO KPUTEPHUSIM, C(HOPMYIHPOBAHHBIM YUACTHUKAMH B3aUMOJCHCTBHSL.

PerynssTuBHBIe yHHBeEpPcAJIbHbIE Y4eOHbIe AelicTBUS

Camoopranusanus:

. CaMOCTOSATEIIHO COCTaBJIAThH IUIaH, ajiTOPUTM PELICHHs 3a7adu (WIM ero 4acTh), BEIOMpPATh CIIOoco0 pelieHus ¢
y4€TOM HMMEIOLIMXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH BapHAHTHI
peleHnii ¢ yuéroM HOBOH HH(pOpMaLUK.

CaMOKOHTPOJIb, SMOIUOHATBHBII HHTEIEKT:

. BJIa/IeTh CIIOCO0aMHU CaMOINPOBEPKU, CAMOKOHTPOJIS MIPOLIECCca U Pe3yIbTaTa pelieHns MaTeMaTHYeCKON 3aJauu;

. NPEABUAETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTh IPH pEIIEHWH 3aJaud, BHOCUTh KOPPEKTHUBHI B
JeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWJEHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTENH;



° OLCHHUBATHL COOTBCETCTBUC PE3YyJIbTaTa ACATCIBHOCTHU IIOCTAaBIICHHOMN nein u yCIOBUSM, OOBSICHATE MMPUYHNHBI
JOCTHUKCHHUA NI HE JOCTHXXCHUA LICIIU, HAXOIUTH 0HII/I6Ky, JaBaTh OLICHKY HpHOGpeTéHHOMy OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K konmy o0yuenus B 7 kiaacce oOydaromuiics NOIy4uT CISAYIOIIHE TPEAMETHBIE Pe3YIbTaThl:

Yucna v BbIYMCICHUS

BeimonHsaTh, coueras ycTHbIE M MMCbMEHHBIE MPUEMBI, apr(MeTndecKkne NeHCTBUS ¢ pallOHATBHBIMUA YHCIaMH.
HaxomuTh 3Ha4eHUs] YMCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M MPHEMBI BBIYMCICHUS 3HAYCHUN
JPOOHBIX BBIPAKECHUH, COIEPIKAIIMX OOBIKHOBEHHBIC U JICCATHYHBIC POOH.

[lepexomuTh OT OgHON (QOpPMBI 3amUcH YHcen K JApPYyroi (mpeoOpa3oBHIBATH JECATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTU B OCCKOHEUHYIO JECSITHYHYIO JPOOB).

CpaBHUBATh U yNOPAI0YMBATH PAl[HOHATBHbBIE YUCIIA.

OKpyrasaTh Yncia.

BbINIONIHATE OPUKUIKY M OLIEHKY pe3ylbTaTa BBIYMCIECHUN, OLEHKY 3HAaYEHUW 4YMCIIOBBIX BBIpaXXEHWM. BpINONIHATH
JEMCTBUS CO CTEMEHSIMH C HATYPaJbHBIMU TIOKa3aTEISIMH.

[IpuMeHATh TPU3HAKH IETUMOCTH, Pa3JI0KEHNE HA MHOKUTENNN HATypaIbHBIX YHCEIL.

Pemathy mpakTHKO-OPHEHTHPOBAHHBIE 3a/1a4YM, CBA3aHHBIE C OTHOIIEHHEM BEJIMYMH, MPOMOPLHUOHAIBFHOCTHIO BEIHYHNH,
MIPOIIEHTaMH, WHTEPIPETUPOBATh PE3YJIbTAThl PEUICHHsS 3aJa4 C y4€TOM OrpaHHWYEHHUH, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHUS

Hcnonb3oBaTh anreOpanveckyrd TEPMHHOJOIMIO W CHMBOJNHKY, NPHMEHITH €€ B Mpolecce OCBOSHUS y4eOHOro
Marepua’a.

HaxoauTtes 3HaueHns OyKBEHHBIX BBIPAKEHUU IIPU 33JTAHHBIX 3HAYEHUAX ePEMEHHBIX.

BeimonusaTe npeoOpa3oBaHUs I1I€J0r0 BBIPAKEHUS B MHOTOYICH IMPHUBEJCHUEM IOJOOHBIX ClIaraeéMbIX, PacKpbITHEM
CKOOOK.

BEIMONHATS YMHOXKEHHE OJJHOWICHA Ha MHOTOWIEH M MHOTOYWIEHAa Ha MHOTOWIEH, MPUMEHSITh (QopMynbl KBajparta
CYMMBI U KBa/IpaTa pa3HOCTH.

OcyIiecTBIATh pa3ioKeHWe MHOTOWIECHOB Ha MHOMKHTENH C TMOMOIIBI0O BBHIHECEHHUS 32 CKOOKHM OOIIero MHOMKHTES,
TPYIIIUPOBKH CIIATaeMBIX, IPUMEHEHUS (OPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[MpuMensaTs MpeoOpa3oBaHUs MHOTOYICHOB ISl PEIICHHs PA3IMYHBIX 33j7a4 M3 MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3
peanbHON MPaKTUKH.

Hcrionp30BaTh CBOMCTBA CTEIIEHEH ¢ HATypaIbHBIMH ITOKA3aTEIIMHU IS MPe00pa30BaHUS BRIPAKEHUHN.

YpaBHeHHsI U HEPaBEHCTBA

Pemiats JMHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, MPUMEHss MpaBWia Iepexo/la OT HCXOIHOr0 YpPaBHEHHUS K
PaBHOCUIBHOMY eMy. IIpoBepsITh, SIBJIAETCS M YHUCIO KOPHEM YPaBHEHUS.

[IpumensaTs Tpaduaeckre METOABI IPU PEIICHNN JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonGupate mprMephI map Yuced, SBISTFOIINXCS PEISHHEM JIMHEHHOTO yPaBHEHUS C IBYMS [TepEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH Tpaduik JIMHEWHOTO YpaBHEHHUS C ABYMS IEPEMEHHBIMH, IONB3YSICh TPaKOM,
MNPUBOANUTH IPUMEPHI PELIECHUS YPABHEHHUS.

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

CocTaBnsiTp U pewaTh JHUHEHHOE YpPaBHEHUE WIM CUCTEMY JIMHEWHBIX YPaBHEHMII IO YCIOBHUIO 3aJauyu,
UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MOJIyYEHHBIN pe3yibTarT.

DyHKIUU

N3obpakats Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPINHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIHI,
3aMHCHIBaTh YMCIIOBBIE IIPOMEXYTKH Ha anreOpamdecKoM sS3bIKe.

OTmedaTh B KOOPIMHATHON IUTOCKOCTH TOYKH I10 33aJJaHHBIM KOOpPAWHATAM, CTPOUTH T'padUKH JIMHEHHBIX (YHKIIHA.
CtpouTts rpaduk QyHKINU Y = [X|.

OnuceiBaTh ¢ OMOIIBIO (YHKIIUI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIHYHHAMH: CKOPOCTh, BPEMS, PacCTOSIHUE, IIeHa,
KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJAUTENBHOCTH, BpeMs, 00BEM pabOTHI.

HaxoauTte 3HaueHne GyHKIHMH 110 3HAUSHUIO €€ apTryMeHTa.

[Nornmatk rpaduveckuii ciocod MpeACcTaBICHHS U aHAITN3a WH(GOPMAIINH, U3BIIEKaTh H HHTEPIIPETUPOBATH HHPOPMAIIHIO
13 rpaMKOB peabHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xon1y o0yueHus B 8 kiiacce 00ydaronuiics MOMTyYUT CIEAYIONINE MTPEIMETHBIE PE3yIbTaThI:

Yucaa u BbIYUCTEHUS

Hcnonps3oBaTh HayalbHbIE TPEICTABIECHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN JJI CPABHEHUS, OKPYIJIEHUS H
BBIYMCIICHUH, M300pakaTh JEHCTBUTENIBHBIC YUCIA TOYKAMU HA KOOPAWHATHOHN MPSIMOH.

[IpumMenaTs mOHATHE apUpMETHUYECKOr0 KBaJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHHU, HCIOAB3yd IpHU
HEOOXOMMOCTH KaJIbKYJIATODP, BBINOJIHATH NPE0Opa30BaHMsl BBIPAKEHHUH, COAEPKAIIMX KBaJApaTHbIE KOPHH, UCIIOJIB3YS
CBOWCTBA KOpHEH.

Hcnone3oBaTh 3amucy OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO JECATHUHBIX Ipolei u creneneii uucna 10.
AuredpanvecKkue BbIpaxeHH s



[IpuMEHSATH MOHATHE CTEICHHU C IIEIBIM MTOKA3aTeNEM, BBITIOIHATE MPeo0pa30BaHysl BIPAXKECHUH, COEPIKAINX CTEICHHU C
LIEJIBIM TTOKa3aTENeM.

BBIMOMHATE TOXKACCTBEHHBIE MPEoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKECHHH HA OCHOBE MpaBWU JACHCTBUH Hax
MHOTOWIEHAMH U AJITe€OpandecKUMHU APOOSIMU.

PacknaapiBaTh KBaApaTHBIM TPEXUWICH HA MHOXXUTENH.

[Ipumenats npeoOpa3oBaHUsl BBIPAKECHUH Ui PELICHHs pa3lMYHBIX 3a/a4 U3 MaTeMaTHKH, CMEKHBIX MPEAMETOB, U3
peanbHON MPaKTHKH.

YpaBHeHHs M HEPABEHCTBA

Pemate nuHelHbIC, KBaJApaTHRIC YPABHEHUS U PAIlIOHATBHBIC YPaBHEHUS, CBOAAIINECS K HUM, CUCTEMBI JBYX YPAaBHCHUIA
C ABYMSI TIEpEMEHHBIMH.

[IpoBoauTh mpocTeiiiue uccieaoBaHusl YpaBHEHUH M CHCTEM ypaBHEHWH, B TOM 4YHWCIIE C TIPUMEHEHHEM Tpaduyeckux
MpeACTaBIeHUH (yCTaHABIMBATh, IMEET JIU YpaBHEHHE WM CUCTEMa YPaBHEHHH PELICHUS, €CIi UMEET, TO CKOJIBKO, U
npouee).

[lepexomuTh OT CIOBECHOW (HOPMYJIUPOBKH 33aJlaud K e€ anreOpandyeckod MOJIEIU C MOMOIIbIO COCTABJICHUS YPaBHCHHUS
WJIM CUCTEMBI YpaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33JIa4M MOMYUEHHBIN pe3ybTarT.
IIpumeHsTH CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHMS, OLIEHKH, pEIIATh JIMHEWHBIE HEPABEHCTBA C OJHOU
MEpEeMEHHON W WX CHCTEMBI, JaBaTh TpadUUecKyl0 WIUTIOCTPAIlMI0 MHOXKECTBAa PEIICHWH HEpaBEHCTBA, CHCTEMBI
HEpPaBEHCTB.

DYyHKUNHU

[loHumartp U UCIOIBH30BATh PYHKIMOHAIBHBIC MOHATHUS M S3bIK (TEPMUHBI, CHMBOJIMUYECKAE 0003HAYCHUS ), ONPEACIATh
3Ha4YeHue (DYHKIIMU 110 3HAYCHUIO apryMEHTa, ONPeACisITh CBOMCTBA (DYHKINH 10 €€ rpaduky.

Crpouts TpaduKy 3NeMeHTapHbIX GYHKIUI BUA:

y=kix,y=x%y=x3%y =[x, y = VX, OMcbIBaTH CBOHCTBA YMCIOBOH (YHKLHH 110 &8 rpaduKy.

K xoniy oOydeHust B 9 kjiacce 00yJIarOIMIACs TTOTYIUT CICAYIOIINE MPESAMETHBIC PE3yIbTATHI:

Yncaa v BHIYUCTEHUS

CpaBHUBATH U yIIOPAJOYNBATH PAI[MOHANBHBIE U UPPAIMOHATBHBIC YHCIIA.

BhImonHsaTh  apudMeTHUeCKHe JISHCTBUS € PalMOHAIBHBIME YWCIIAMH, COYETash YCTHBIE M TIHMChMEHHBIE TPUEMBI,
BBIIIOJIHSTh BBIYUCIICHUS C UPPALMOHATBHBIMUA YUCIIAMU.

Haxonute 3HaueHus cTeneHei ¢ HeapMU NOKAa3aTeIsIMU U KOPHEH, BEIUMCIISTh 3HAUEHHS YACIIOBBIX BBIPAXKEHUI.
OKpyTsATh AEHCTBUTENBHBIC YHCIIA, BHITIOIHITH MPUKUIKY PE3YJIbTaTa BEIYMCICHHH, OLIEHKY YHCIOBBIX BBIPAKEHHH.
YpaBHeHMsI U HEPaBEHCTBA

Pemrate nuHelHBIE M KBaJpaTHBIE YpaBHEHUS, ypaBHEHHS, CBOZSIINECS K HHUM, MPOCTEUIINE APOOHO-pallMOHAIBHBIC
YpaBHEHUSL.

Pemate cucTteMbl IByX JMHEHHBIX YpaBHEHUU C IBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YpPaBHEHHI, B KOTOPBIX OIHO
YPAaBHEHUE HE ABIISIETCS JIMHEHHBIM.

Pemrate TekcTOBBIE 3amaun anreOpandeckuM CIOCOOOM C TIOMOIIBIO COCTaBIEHHWS YPaBHEHHSI WM CHCTEMBI IIBYX
YPaBHEHUH C IBYMs [I€PEMEHHBIMH.

[IpoBoanTh mpocTeifiue uccieaoBaHNs YPaBHEHUH M CHCTEM ypaBHEHHH, B TOM YHCIIE C NIPUMEHEHHEM TpauIecKux
MIpeaCTaBIIeHNH (YCTaHABIMBATH, UMEET JIM YpaBHEHHE WIIM CHCTEMa yYpaBHEHHWH peEIIeHUs, €CIH UMEET, TO CKOIBKO, H
rpodee).

PemaTes nuHelHBIE HepaBEHCTBA, KBaApaTHBIC HEPABEHCTBA, M300pa)kaTh pElIcHHE HEPABEHCTB HA YHCIIOBOM IPSMOM,
3aIHUChIBATh PEIICHUE C TOMOLIBIO CHUMBOJIOB.

Pemats cuctembl IMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIFOYAIOIINE KBaJpaTHOE HEPABEHCTBO, M300pakaTh
pELICHUE CHCTEMbl HEPABEHCTB HA YHUCIOBOM HPSIMOM, 3alMCHIBATH PELICHHE C MOMOUIbIO CUMBOIOB. lcmons3oBaTh
HEPaBEHCTBA MPU PELICHUH PA3JIMYHBIX 3a]1a4.

DyHKIUU

PacriosnaBate (pyHKIIMM M3y4eHHBIX BUAOB. |l0Ka3pIBaTh CXEMAaTHYECKH PACIIONOKEHHWE Ha KOOPAWHATHOW TUIOCKOCTH
rpadukos (yskimii Buma: y = kx, y = kx + b,y = kix, y = ax? + bx + ¢, y = x}, y = VX, y = |X|, B 3aBHCcHMOCTH OT
3HAYEHHH KO3 PUIIMEHTOB, OMMMCHIBATH CBOMCTBA (PYHKITUH.

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

PacriosnaBaTe KBagpaTHuHyl0 (YHKIHUIO 10 (opMyse, MPUBOIUTh MPUMEPHI KBaJAPATHUHBIX (PYHKIWUN W3 pPeabHOU
KU3HU, PU3UKHU, TEOMETPHUH.

Yucii0Bble MOCTEI0BATEILHOCTH U IIPOrPeccum

PacnioznaBaTh apupMeTHUECKYIO0 U TEOMETPHUUECKYIO TPOTPECCHH IIPU Pa3HBIX COC00ax 3aaHusl.

BBINOMHATE BBIUMCIIEHUS C WCMONB30BaHHUEM (QOpPMYN N-TO wieHa apuMETHYECKOW M TeOMETPHUYECKOW IPOrpeccui,
CYMMBI IIEPBBIX N YICHOB.

N30o06pakath wieHbI MOCIE0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCIEIOBATENLHOCTSMHU, B TOM YHCIE 3a/ladydl U3 PEANbHON KU3HHU (C
WCIIONb30BaHMEM KAIIBKYIIATOPA, IIU(PPOBBIX TEXHOJIOTUN).



TEMATHYECKOE IIVTAHUPOBAHUE

Pabouyas mnporpamma mo yuyeOHOMY mpeaMery «AJredpa» paspadoraHa
BOCIIUTAHHMA, YTO OTPa’)KeHO B JHMYHOCTHBIX ILUIAHHPYEMBIX pe3yJibTaTax H ol0ecrme4yHBaeT

¢ y4érom

pabGoyeii mporpamMmsl
peanun3aiuio

uHBapuaHTHbIX MmoayJeii (MM) nporpamMmbl «YpouHasi [eATeJIbHOCTbY», «BHeypouHasi aefiTeIbHOCTHY U
«BHenKkoJIbHbIE MEPONPUSITHSI.

7 KJIACC

Ne

HaumMeHoBaHue pa3aeios u

KonunuectBo yacos

OnekrpoHHble (TH(POBLIE)

[Iporpamma BocniuTaHust

/T TeM MPOrPaMMBbI Bcero KP IIP| oOpa3oBaTelbHbIC PECYPCHI
1 Yucna 1 BBIYUCIICHUS. 25 1 bubmmoreka LJOK UM «Ypounas
PanponambHbIC YncIa https://m.edsoo.ru/7f415b90 I;/‘[’”Tem’mc“’»'
AKCUMAJIbHOE KCIIOJIb30BAHHE
bu6mmoreka [IOK BOCITATATEIBHBIX BO3MOXKHOCTEH
2 AnreOpanvecKre BhIpaXKeHUS 27 1
P P https://m.edso0.ru/7f415b90 |conep:kanus yueOHOro npeaMeTa
it POPMUPOBAHUS Y
bu6muorexa [{OK o
3 VYpaBHEeHHS 1 HEpAaBEHCTBA 20 1 1 00Y4aroIIMXCsl POCCHICKIX
https://m.eds00.ru/7f415b90  rpauumonnsix ayxosHo-
4 KoopauHaTh! # rpaduKu. 24 1 buGmuorexa [IOK HPABCTBCHHBIX 1 .
OyHKIMH https://m.edso0.ru/7f415b90 Eﬁgggggggﬁﬁ;ﬁfﬁigiﬂ
5 I 506 6 1 bubnnoreka [IOK CO3HaHMs Ha OCHOBE
OBTOPEHHC 1 0OODIIERHC https://m.edsoo.ru/7f415b90 HMCTOPHICCKOrO NPOCBCIICHHUS,
1o00p COOTBETCTBYIOIIETO
COZIEpP’KaHUsl YPOKOB, 3aJaHUi,
BCIIOMOI'aTCJIbHLIX MaTEPUAJIOB,
MPOOJIEMHBIX CUTYaLUil st
00CYKIEeHHI
OBIIEE KOJIMYECTBO YACOB UM «BHenkoibHbIe
1O TIPOTPAMME 102 5 0 MepOonpUsTHSD
BHemkonpHBIE TEMaTHYECKHUE
MEPOIPUATHSL BOCIIUTATEIbHON
HaITpaBJICHHOCTH,
OpPTraHNU3yEMBIC II€JaroraMu 1o
MaTeMaTHKe
8 KVIACC
Ne HaumenoBanue pa3ienos u KonuuectBo yacos DIIeKTPOHHBIC IIporpamma BocriuTaHust
n/n TEM IPOrPaMMBbl Bcero KP | IIP (undpoBbie)
oOpa3oBaTeIbHBIC
pecypchl
1 Hucna v BBIYUCICHUSL. 15 bubmmorexa [IOK UM «Ypounas
KBaapaTHbie KOpHU https://m.edsoo.ru/7f417af8 IIII"’”"“"“OCT"»-
PUBJICUCHNE BHUMAaHUA
Yucna 1 BEIYMCIICHUS. BuGmorexa IOK 00y UArOIIIXCS K
2 CrerteHb ¢ IeIbIM 7 httns:/m.ed 17§417af8 LEHHOCTHOMY aCIIEKTY
ORABATETCM ttps://m.edsoo.ru a H3Y4AEMBIX HA YPOKAX
[IPEIMETOB, SIBJICHUN U
3 AnrebpanvecKkre BEIPaKSHHSI. 5 1 Bubnuoreka IJOK COGBITHIA, MHHIIMUPOBAHIE
KBaapaTHeIATPEX WIeH https://m.edsoo.ru/7f417af8 | obcyxaenuii, BbICKasbIBaHUH
CBOCTO MHCHHA, Bpra6OTKI/I
4 AnrebpanvecKkre BEIPaKSHHSI. 15 1 Bubnuoreka LIOK CBOCTO JIMIHOCTHORO
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8 | oruowenns k nsysaembim
VpaBHEHUsI 1 HEPABEHCTBA. bubmoreka [IOK COOLITHAM, SIBIEHIM, JHLAM.
5 K 15 1 httos://m.ed [7§417af8 ITprMeHeHNe HMHTEPAKTUBHBIX
BaJIpaTHbIC YPaBHEHUS ps://m.edsoo0.ru a (bopM yaeGHOM paboTs —
6 VYpaBHEHNA U HEPABEHCTBA. 13 Bubmmoreka LIOK UHTEIUICKTyalbHBIX,
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417afg | CTUMYTMPYIOMINX
MO3HAaBaTCIbHYO MOTUBANUIO,
7 YpaBHEHUS U HEPABEHCTBA. 12 1 butmuoreka IIOK MTPOBBIX METOUK, HCKYCCHIA,
Hepagencrra https://m.edso0.ru/7f417af8 | naromux BO3MOKHOCTH
MPHUOOPECTH OIIBIT BEJICHNUS
3 Oyukiuu. OCHOBHbBIE 5 Bbubnuoreka IJOK KOHCTPYKTHEHOTO JANIOT;
TTOHATHUSA https://m.edsoo.ru/7f417af8 | rpynmosoit pa6otsi, kotopast
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YYHUT CTPOUTHL OTHOLICHUS U
HCﬁCTBOBaTL B KOMaHJZC,

9 @yHkuu. Yucnossle 9 Bubmuorexa LJOK
byHKIIN https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpeHue u 0000IIeHE 6 1 nbmmorexa LIO

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

CIOCOOCTBYET Pa3BUTHIO

KPUTHYECKOTO MBIIIUICHUS.
UM «BueypouHasi AesITeIbHOCTD)
OecrieueHue UHANBUIYaIbHBIX
PHOCTEH 00yJarommxcs B paMKax
PaHHBIX UMM KYPCOB, 3aHATHI
(mo3HaBaTEIBHOM, HAYIHOH,
HCCIIEIOBATENBCKOH,
MPOCBETHTEIBCKON
HAIPABJICHHOCTH;)

OBIIEE KOJIMYECTBO YACOB

102 5 0

1O ITPOI'PAMME
9 KJIACC
No HanmenoBaHue pasniennos KonuuectBo yacor DNEKTPOHHbBIE [Iporpamma BocIUTaHHSI
n/m Y TEM MIPOrPaMMBI Bcero KP I (undposeie)
P o0Opa3oBaTeIbHBIC
pecypchl
1 Uucna v BEIYUCIICHUS. 9 bubmmorexa [IOK UM «Ypounasn
JlelicTBUTENBHBIE YnCIIa https://m.eds00.ru/7f419d08 AeATEALHOCTEY.
Opranmzanus 1ecTBa
YpaBHeHUs U Hepa%eHCTBa. Br6morexa LIOK MOTHBHPOBAHHBIX U
2 YpaBHEHUSA ¢ OAHOU 14 1 . OPYAUPOBAHHBIX 00YUAOIIHXCSI
HepeMeHHOIi https://m.eds00.ru/7f419d08 |\, yeycnesatonmmn
OJITHOKJIACCHUKAMHM, B TOM YHCIIC
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bub6mmoreka [JOK ¢ 0cOGBIMH 0GPA30BaATENbHBIMHU
Cucrembl ypaBHEHHI https://m.eds00.ru/7f419d08 morpeGHOCTAMY, HaKOmIEro
§
4 YpaBHEHUS U HEPABCHCTBA. 16 1 bubmmoreka 1HOK ;)H;/:Iiﬁs;z«z:;ounanmo
HepaBeHCTBa h'['[DSZ//m.edSOO. rU/7f419d08 COTPYAHUYECTBA U B3aUMHON
5 o 16 1 bubnnoreka [IOK TTOMOLIH;
YHKIUU . WHULIUUPOBAHKE U MONLEPKKY
https://m.edso0.ru/7f419d08 | . €/10BATENBCKOf
6 Yuciosble 15 1 bubmmoreka [JOK AESTENBHOCTH 00yJarOImXCsl,
HOCIIE0BATENLHOCTH https://m.edso0.ru/7f419d08 WaHMPOBAHNE 1 BBIMTOTHCHAC
MHANBUAYaJIbHBIX U I'PYHITIOBBIX
[IPOEKTOB BOCIIUTATENbHON
HaIpaBJICHHOCTH
UM «BHemkoJbHbIE
7 [ToBTOpEHME, 0000IICHNE, 18 1 bubnmoreka [JOK MEpPONpPHUATHID.
CHCTeMaTU3aIHs 3HAHUI https://m.edso00.ru/7f419d08 ﬁgg&?&i‘;ﬁ;igfgﬁ;ﬁiiiﬁ;
HaAITpaBJICHHOCTH,
OpPTraHNU3yEMBIC I€AaroraMu 1o
MAaTEMATHUKE
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME

Beinncka BepHa 29.08.2023?';'_

JIupekTop KO /.

(ydnm:b)

/C.B.CnbiBakoBa/
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