MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUHCKON ®EJNEPAIIUNA

KOMUTET OBPA30BAHUA

AIIMUHUCTPALIMU BAJTAKOBCKOI'O MYHMITUITAJIBHOT'O PAVIOHA

MyHuIUTIaTEHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHUE
«Cpennsist o0meoopazoBarenbHas mkoiaa Nel9y»

r. banakoso CapaTtoBckoii obmactu

PACCMOTPEHO COI'NTACOBAHO YTBEPXIEHO

pykoBoautens HIMO 3aM. gupektopa rno YBP nupektop MAOY COII Ne 19
T.I1.Cugnieiga JInxaueBa E.B. JloGanoB A.M.

nporokoi Ne 1 IIIMO ot «31» nporokost Ne 1 393 ot «01» centsiOpss 2023 r.

aBrycrta 2023 .

Ilemarornueckoro coBera OT

«31» aBrycra 2023 . MYHULIMMATbHOE
ABTOHOMHOE
OBLLEOBPA3OBATENBHO
E YYPEXKAEHWUE "CPEOHAA
OBLLIEOBPA30OBATENBHA
A LWKOMA Ne 19" T.
BAJTAKOBO
CAPATOBCKOW OBJIACTU

PABOYASA ITPOI'PAMMA

yueOHOro Kypca «AJredopa»
it 00yJaromuxcs 7-9 kiaccos

r.banaxkoso 2023 r.

Moanucano uudposoii noanmcsio: MYHULMMATIBHOE
ABTOHOMHOE OBLEOBPA3OBATE/IbHOE YUPEXEHVE
"CPELHAA OBLUEOBPA3OBATENIbHAS LWKONA Ne 19°T.
BANIAKOBO CAPATOBCKOV OB/TACTY

DN: c=RU, st=CapaToBckan obnacts, street=yn. Llieaenko,
1A, |=r Banakoso, title=/upetop, o=MYHMLIAMANLHOE
ABTOHOMHOE OBLUEOBPA3OBATE/IbHOE YYPEXAEHVE
"CPE/HA1A OBLUEOBPA3OBATENIHAS LWKOMA Ne 19" T.
BANIAKOBO CAPATOBCKOV OB/IACTH,
1.2.643.100.1=120D31303236343031343038333834,
1.2643.100.3=12083035333034363538363431,
1.2643.1004=120A36343339303336363436,
1.26433.131.1.1=120C363433393032393537343736,
email=mou-sosh19-balakovo@yandex.ru,

it "
cn=MYHWLIMNAJIbHOE ABTOHOMHOE
OBUEOBPA3OBATENbHOE YUPEX/IEHVE "CPEAHAR
OBLLEOBPA3OBATE/IbHAS LIKOJIA Ne 19" I BANAKOBO
CAPATOBCKOW OB/IACTY

[lata: 2023.10.20 16:05:28 +04'00"



IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIMOPHBIX KypCOB OCHOBHOTO 00IIEro oOpa3oBaHus: OHA 00eCreunBaeT
W3Y4YeHHE JPYIHX TUCIHMIUINH, KaK €CTeCTBEHHO-HAyYHOTO, TaK M T'YMAaHUTAPHOTO ILIUKIIOB, €€ OCBOCHHE
HE0OXOIMMO IS TIPOAOJDKEHUs oOpa3oBaHHS W B TMOBCEAHEBHOW >KM3HU. PasButme y oOydaromuxcs
Hay4YHBIX TIPEACTABJICHUN O TIPOUCXOXKIECHWW W CYIIHOCTH alreOpandeckux aOCTpakiuii, crmocode
OTPaKCHHMSI MaTeMaTH4YEeCKOM HayKoW SBJICHMH U TPOLECCOB B MpUpoJe U OOIIECTBE, POJIH
MaTEMaTHYeCKOro MOJEIMPOBAHMS B HAyYHOM IO3HAHUM U B MPAKTHKE CIHOCOOCTBYET (OPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS M KQ4eCTB MBINUICHHSI, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHHsS HaOMI01aTh, CpPaBHUBATh, HAaXOIWUTh
3aKOHOMEPHOCTH, TPEOYEeT KPUTUIHOCTHU MBIIIUICHHUS, CTOCOOHOCTH apryMEHTHPOBAHHO 0O0CHOBBIBATH CBOH
NEeHCTBHUS U BBIBOABI, (POPMYIMpPOBaTh yTBepkaeHUsA. OCBOGHHE Kypca airedpbl oOecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS O0yYaIONUXCs: OHU UCMOJIB3YIOT JCAyKTHUBHBIC W WHAYKTUBHBIE PACCYKICHUS,
00001IeHNE W KOHKpETH3aluio, aOcTparupoBaHue M aHanoruto. OOydeHue anrebpe mpearnoaract
3HAYUTENBHBI 00BEM CaMOCTOSITENFHON JEATENILHOCTH OOYYaIOIIUXCS, IO3TOMY CaMOCTOSITEIIbHOE
pelieHre 3aa4 SBIsSeTCs peaan3anueil 1eaTeIbHOCTHOTO MPUHIUIA 00YUeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» aisi OCHOBHOTO o00miero oOpa3zoBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJAepXaTelbHO-METOAUYeCKue JIMHUK: «Yucma ¥ BBIYUCICHUSY,
«AnreOpanueckue BBIPOKEHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkiumy». Kaxmas wu3 astux
COJIEPKATEIbHO-METOANYECKUX JIMHUM pa3BUBaeTcs Ha MPOTSDKEHWH TpEX JIeT U3ydeHus Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSAMHU. B xo1e u3ydeHus: ydeOHOro Kypca 00ydarommmcs PUX0IUTCs
JIOTUYECKH PacCyXkJaTh, MUCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3UM ¢ 3THUM B IporpamMmy
y4e0HOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszznenax MaTeMaTH4YeCKOro oOpa3oBaHMs W CIIOCOOCTBYIOIIHME OBJIAJACHHUIO OOYJalOIIMMHCS OCHOB
YHHUBEPCAILHOIO MaTeMaTH4eCKOro s3bika. CopepikaTeNbHOW M CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO
Kypca «Anredpa» ABISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanrie TUHUU «UWcna W BBIUUCICHUS» CIYXXHT OCHOBOW [UIsl JajdbHEHIIEro H3yYCHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BAThCSA QITOPUTMAMH, a TakKe MPUOOPETEHUI0 NPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHOM >kM3HU. Pa3BuTHE MOHATHUS O YHCIIe HA YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUS CBSI3aHO C
paIMOHATBPHBIMA M HPPANMOHATBHBIMU YUCIAMU, (POPMHUPOBAHUEM MPEICTABICHUA O IEHCTBUTEIHHOM
yuclie. 3aBepllieHre OCBOECHHUS YHCIOBOW JTMHUHM OTHECEHO K CpeHeMY o01ieMy 00pa3oBaHUIo.

CopmepxaHue ABYX anreOpandecKux JIHHUNA — «ANreOpandeckue BBIPAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMXCSI MATEMATHIECKOTO arapara, Heo0X0oauMOoTro
JUISL PEIIeHUs 33a]a4 MaTEeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHus y4yeOHBIN MaTepHall TPYIIUPYETCS BOKPYT PAallMOHANBbHBIX BbIPAaXKEHHI.
Anre0Opa IEMOHCTPHpPYET 3HAUEHHWE MATEMAaTHUKH KaK S3bIKa I TIOCTPOSHUS MATeMAaTHYECKUX MOJCIEeH,
OIMCaHUs MPOLIECCOB U SABJIEHUN peanbHOro Mupa. B 3agaun oO0yuenus anredpe BXOIAT TakxKe JalibHenIIee
pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUSI, HEOOXOIMMOTO0, B YaCTHOCTH, [UIsl OCBOCHHUS Kypca
MH(OPMATHKH, U OBJaJIEHUE HABBIKAMU JEYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue cuMBOIBHBIX GOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHSI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanre (QyHKIIMOHATHHO-TPAUUSCKON JIMHUM HAIEJICHO Ha TMOJy4eHHuE OOyJaronuMucs
3HAHUW O (YHKIMAX KaK BaKHEWIIEH MaTeMaTHdecKol MOJETH [UJIsi OMUCAaHWS W HWCCICIOBAHUS
Pa3HOOOpAa3HBIX TPOILIECCOB W SBICHWUW B Tpupojae U obmectBe. M3yueHue martepuwaia crnocoOCTBYyeET
pPa3BUTHUIO Yy OOYYaAIONMIUXCS YMEHUS WCIOJIB30BaTh pPA3IMYHBIC BBIPA3UTEIBLHBIE CPEACTBA  SI3bIKA
MaTEeMaTHKHU — CIIOBECHBIE, CUMBOJIMYECKHE, rpaduueckrue, BHOCUT BKJIaJ B (OPMUPOBAHUE MIPEICTABICHUMA
O POJIM MAaTEMAaTUKH B PA3BUTUU [TUBUIH3AINH U KYJIBTYPBHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kilaccax m3ydaeTrcsi yaeOHbIH Kype «Anredpay, KOTOPBIA BKIIOYAET
CIIEYIOIINE OCHOBHBIC pa3felbl coiepxaHus: «Uucna v BBIYHCICHUSN», «ANTeOpandecKue BBIPAKEHUS»,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yue6HOrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 knmacce — 102 yaca (3 vaca B
Heneno), B 8 kiracce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B HeJIenio).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Yucsa ¥ BbIYUCICHUSA

JpoOn OOBIKHOBEHHBIE M JACCATUYHBIC, MEPEXOJl OT OMHOW (OPMBI 3aMHMCH APOOCH K
npyroi. IloHsATHE palMOHAIBHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAIOUYMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTudeckrue IeHCTBUS C pallMOHATBLHBIMU YKCiIaMH. Perienne 3a1a4 u3 peaibHOM
NPaKTUKU Ha YacTu, Ha APOOH.

CremneHb ¢ HaTypaJbHBIM TOKa3aTeJeM: ONpeeleHHue, MPeoOdpa3oBaHNe BhIpAKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aIUCh OOJBIINX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, peUICHUE 3a7ad U3 peajbHOU
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPAMasi U 0OpaTHast IPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUSs

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOM. JlomycTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHMOCTHM MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Brruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXEHHUN, TOXXIECCTBEHHO PaBHbIC
BBIpaXXEHHsI, IPaBUJIa MPeoOpa30BaHUs CYMM M IPOU3BENIEHUM, IPaBUia PACKPBITUS CKOOOK U
NPUBECHUS IOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOXKEHHMS: KBaapaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOIOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUS, MpaBUia MpeoOpa3oBaHUsl ypaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JUHEWHbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBHIO 3aaaudd. Permenue
TEKCTOBBIX 33Ja4 C TIOMOIIIbIO YPaBHEHUI.

Jluneiinoe ypaBHEHHE C OBYMs TMEpeMEHHBIMH U ero rpaduk. Cucrema JBYX JHMHEHHBIX
YpaBHEHHMI C JBYMsl IMEpeMEHHBbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM TMOACTAHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 337a4 C MOMOIIBbI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara touku Ha mpsimoil. UucioBble NpoMEexyTKH. PaccTrosiHue Mexay IByMst
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpssmoyronpHas cuctema koopauHatr, ocu Oxu Oy. AOGcrucca W OopaWHATa TOYKH Ha
KoopAWHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbiX 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk ¢ynkmuu. CpoiictBa (QyHKIHIA.
Jluneitnas Qynkuus, e€ rpaduk. ['padux Gynkmmum y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yucsia v BEIYMCIEHUS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHUs UPpaAllMOHATbHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPATHBIX KOPHEW U HX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
qyucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Anrebpanueckue BhIpaKCHUIAJATefpandeckne BbIPaskeHHs



KBaznpaTHblii TpEXuieH, pa3aoKeHUE KBaPAaTHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BBIYMTAHNE, YMHOXKEHUE, JeJeHNUEe anreOpandeckux ApoOeit. ParroHanbHble BBIPAKEHHUS U UX
npeoOpa3oBaHueE.

YpaBHEHUs U HEpABEHCTBAY pABHEHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palMOHAIIbHBIE YPABHEHUS.

I'paduueckas mHTEpHIpETalUsl YpaBHEHUI C JIBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs IMepeMeHHbIMU. [IpuMepsl pemieHus CUCTEM HETWHEMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHucTembl
JIMHEUHBIX HEPABEHCTB C OJHOU IEPEMEHHOMN.

OyHKINNPYHKIMH

[onsarue ¢pynkuuu. OOnacTh ONpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKiuu. CrnocoOsl
3aianusi PyHKITUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpaduxos
(GYHKLUH, OTPaXKaIOLUX peabHbIE IPOIECCHI.

OyHKIMHU, ONMUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO NPOMOPIUOHANBHBIE 3aBHCUMOCTH, MX
rpaduku. Oynxupn y = X2, Yy = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHeHHit i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PannonanbHbIe Yncna, UppalMoHaIbHbIe YUCIIa, KOHEYHbIE U OCCKOHEYHBIE JCCSITHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCla Kak OECKOHEUHBIE
NeCATHYHbIE  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKHE NCUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMH.

Pa3mepbl OOBEKTOB OKPYXKAIOMIETO MHUpA, IIUTEIBHOCTh IPOIECCOB B OKPYXKAIOIIEM
MUpe.

[MpubnuxéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTH MNpHUOMMKeHus. OKpyrieHHe 4YHced.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYUCICHHIA.

YpaBHeHUs M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHeHUM, CBOIAIIMXCS K TMHEHHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHHU, CBOJSALIUMXCS K  KBaJpaTHBIM.
bukBagpatHoe ypaBHenue. [lpumepsl pelieHUss ypaBHEHUM TPEThed M YETBEPTOU CTEMEHEU
pa3iioKeHUEM Ha MHOXKHUTEIH.

Penrenue JIPOOHO-palMOHATBHBIX YpaBHEHUH. Penrenne TEKCTOBEIX 3a71a4
areOpanyeckKuM METOOM.

YpaBHeHHE ¢ IBYyMs NEPEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JIMHEHHBIX
YpaBHEHUN C [ByMs IIEpEMEHHBIMU. PellleHHe cucTeM ABYX YpPaBHEHUM, OZHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpeTaIiis CUCTEMbI YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IepeMEHHOH. PelleHne cUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckass MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

OyHKINNPYHKIMH

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduxu Gpymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , # ux cBoiicTaa.

YucioBble ocien0BaTebHOCTH YN CI0BBIE OCIe10BATEIbHOCTH U IIPOrpecCHu

[TonsaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmyoit u popMyIioi N-To YieHa.

Apudmernueckass u  reomerpuueckas — nporpeccuu.  Popmyisl N-TO  4ieHa
apuMeTUIECKON U TEOMETPUUECKON TTPOTPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N3obpakenue 4aeHOB apu(PMETHUECKON M T€OMETPHUYECKOW IMPOrPecCHil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHATBHBIN poCT. CIOKHBIE MMPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS NPOTpaMMBl yueOHOTO Kypca «AnreOpa»
XapaKTEepPU3YIOTCA:

1) naTpuoTHYecKoe BOCIINTAHNE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKECHHMSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU
MaTE€MaTUYECKON IKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTUX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHMHA M pPEaNIH3alUdd €ro Ipas,
IPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKUIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEAYp T'Pa)IaHCKOro oO0IiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ATUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-ITUUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) Tpy10BO€E BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHUE B PELIEHUM NPAKTUUECKUX 33Jad MaTEMAaTHUUYECKOM
HAIPaBJIEHHOCTH, OCO3HAHMUEM Ba)KHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCel
XKHU3HH VI YCHIEITHON NPO(eCcCHOHANBHOMN JesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHHE:

CHOCOOHOCTBIO K SMOILIMOHAJIBHOMY M ACTETUYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUH, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpHUEHTAIlMEeH B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYECKOM HayKH KakK cQepbl YelOBEUECKOW NEesTeTbHOCTH, ITAaloB €€ pa3BUTHS H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKON
KYyJIbTYpOH Kak CpEICTBOM II03HAaHHWS MHUpPA, OBJAJACHUEM IPOCTEHIIMMM  HaBbIKaMU
MCCIIEI0BATENBCKON IEATEIbHOCTH;



6) ¢usnueckoe BocnuTanme, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 37I0POBOTO 00pasa >KM3HU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
IpU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUHU NI pelleHus 3aaad B o0jacTu
COXPAHHOCTH OKpYXKaroUlell cpefpl, IUIAHUPOBAHUSI TMOCTYNKOB MU OLEHKA HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npoOJeM U myTel ux pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHON cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBUSAX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCS y JAPYTHX
JIOJIeH, MPUoOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OIBITA IPYTUX;

HEOOXOUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4mciie (OPMYyIUPOBATH UJIEH,
MOHSTHSI, TUIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONUN KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBIC PEIICHUS W
neicTBus, GOpMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3zoBbleslornyecKkue1eicTBU:

® BBIBIATH M XapaKTepU30BaTh CYUICCTBEHHbIEC MPU3HAKU MATEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUSIMH, (HOPMYJIHPOBATH OMpEIENICHUsS MOHITHUMH,
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIMU, OCHOBAHMS JJIs1 00001IIeH s
U CpaBHEHUS, KPUTEPUHU TIPOBOAUMOTIO aHAIN3a;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHULATeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIBISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3HU M MPOTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, IpEAjaratb KPUTEPHH MJS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e J[enaTh BBIBOJIBI C HCIIONH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeNbCTBA MaTEMaTHUYECKHX YyTBEPXKAECHUU (MpsAMbIE U OT
MIPOTUBHOTO), MIPOBOAUTD CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTenbCcTBa
MaTeMaTHYeCKUX (DAaKTOB, BHICTPAWBATh apPTyMEHTAIMIO, TPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS,;

e BpIOMpaTh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSTENFHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBblenccienoBaTelbCKueAeiCTBHA.

® CNONB30BaTh  BOIMPOCHI KAk  MCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTAHABJIMBAaTh MCKOMOE M JaHHOEe, (OpMUPOBaTH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;



MPOBOAMUTH TIO CAaMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIOKHBIM SKCIIEPUMEHT,
HEOOJIIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;

CaMOCTOSATENbHO  (popMynupoBaTh 0000IIEHUS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJTyYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH MIPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIIAATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX
JUIS PEILCHNUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMy MpeACTaBICHHS MH()OPMALUN U UIUTIOCTPUPOBATh PELIaeMBbIe 3a1aun
cXeMaMH, AuarpaMMaMu, HHOU TpaguKoi 1 NX KOMOMHAIUSAMY;

OLIGHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBICYHUBEpPCAIbHbICYYeOHbICAeHCTBHUS:

BOCIIPHHUMATH U (YOPMYJIHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs 0 XOIy peIIeHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0/ 00CYXJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI,
pemaeMoi  3aJayM, BbHICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOHCK pEIleHHUs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KUBaTh Pa3IMUMe U CXOACTBO MO3ULIUH, B KOPPEKTHOH (hopme HopMyIHpOBaTh
pa3HoTIacHsi, CBOM BO3PAKCHHS,;

NPECTaBIATh PE3yAbTAThl PEIICHUS 33/a4H, SKCICPUMEHTA, UCCIeIOBaHUA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3CHTAUud U
0COOEHHOCTEH ayIUTOPHH;

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIBbHOH pabOTHI
IPY PELICHNU YUeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

NPUHUMATH 11eJThb COBMECTHOM JESITeTbHOCTH, IIJITAHUPOBATh OPTaHU3aIIUI0 COBMECTHOU
paboThl, pachnpenensaTh BUIb padoOT, JAOTOBApUBATHCS, OOCYXIaTh IIpolecc U
pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (0OCYXACHUS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBl U JIPYTHE), BBIIOIHATH CBOI YacTh paOOTHl U KOOPIUHHPOBATH
CBOU JICWCTBUS C IPYTMMH WICHAMH KOMaHbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJA B
OOIIHI TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHHKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHUBEpPCAJIbHBbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJTOPUTM pEIIEHUs 3ajadd (MM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOI MH(pOpMAITUH.

CﬂMOKOHTpOJIb, MOIMOHAIbHBIAUHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3yybTaTa PEIIeHUs
MaTeMaTH4YeCKOM 3a1a9u;



® I[IPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAlIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHE PE3YJbTAaTa ACATEILHOCTH IIOCTABICHHOU LICJIM U yCIOBHSM,
OOBSICHATh MPUUYMHBI JOCTHKCHMSI MM HEJOCTM)KEHHUS LeNIM, HAaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOYYaIOUIMICS TMOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTHyecKkue IeHCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHus 4YMCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIYUCIICHUS 3HAUEHUH JPOOHBIX BBIPAKCHHM, COJEpKalUX OOBIKHOBEHHBIE H
JECATUYHBIC IPOOH.

[lepexoautb OT onHON (hOpMBI 3amMcH YUCeN K APYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh yncna.

BBITTONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIOBBIX
BbIpaXEHUU. BBINOIHATE AEWCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypalIbHbIX YUCE.

Pemate mNpakTMKO-OPHMEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIICHHWEM BEJINYMH,
MPONOPLUMOHAIBHOCTBIO BETUYMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX 00BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredpanyecKyto TEPMHHOJIOTHIO U CHMBOJIUKY, IPUMEHATH €€ B Mpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIPaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM MOI00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBITTONHATE yMHOXKE€HHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOYIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCyIIecTBISATh PA3I0KEHNE MHOTIOYWIEHOB HAa MHOYKHTEIM C MOMOILIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKHU CIaraeMblX, MPUMEHEHUs (OpMYJ COKpalIEHHOIO
YMHOXEHHUS.

[IpumensTb npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUICHHs] pPa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATILHOM MTPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpaJIbHBIMU MMOKA3aTeIsIMU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiars yMHENHbIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsS IIpaBuia Iepexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHSI.

[TpumensTh rpaduueckre METOIbI IPHU PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[MonGupats mpuMeps! ap YuCell, SIBIAIONUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.



Crpouthb B KOOpPAMHATHOM IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH, TOJIb3YACh I'PaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs INEPEMEHHBIMU, B TOM YHCIE
rpaguvecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHMH IO
YCIOBUIO 3a/la4M, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3yJnbTar.

DOyHKIUHA

N3o0paxkaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHATAM, JIy4HM, OTpPE3KH, WHTEPBaJbl, 3alUCBIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMHA. CTpouTh Tpaguk QyHKIUHN Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduveckuil crmoco0 MPeACTaBICHUs] W aHalu3a WHPOpPMAIINH, W3BJICKATh U
HMHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce 0oOydarOmMICS TMOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HauyanbHbIE IPEACTABICHUS O MHOYKECTBE JCHCTBUTENBHBIX YHUCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCIEHHH, M300paxaTb AECUCTBUTEIbHBIC YHMCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(pMETHYECKOIO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MIPU HEOOXOAUMOCTH KAIBKYIIATOP, BHIIOIHATH PeoOpa30oBaHus BIPAKECHHH,
CoJlepKalluX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX M MajbIX YHUCET C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHen yucia 10.

Auaredpanyeckue BbIpasKeHHUs

[IpuMeHATh NOHATHE CTENEHHM C LENbIM II0Ka3aTeJeM, BBIIOJIHATH IPeoOpa3oBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
NpaBWI IEHCTBUN HAJl MHOTOUJICHAMH M aIreOpandecKuMu IpOoOsIMH.

PacknaapIiBaTh KBapaTHBIN TPEXUICH HA MHOKHTEIH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUYHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAILHON ITPAKTUKH.

YpaBHeHUsS M HEpaABEHCTBA

Pemare nuHelHbIe, KBaIpAaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHCHMS, CBOASIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTEIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHU, B TOM YHUCIIE C
NpUMEHeHHEeM TIpaduyecKuX TpeACTaBICHUN (yCTaHABIMBAaTh, WMEET JIM YypaBHEHHUE WIH
cucTeMa YpaBHEHUI pelleHus, eClIi UMEET, TO CKOJIBKO, U ITPOYee).

[lepexoauth OT cioBecHOW (OPMYIMPOBKH 3aaud K e€ anredpanyueckol momenu c
IIOMOLIBI0 COCTABJICHUS YPABHCHMSI WJIM CHCTEMBl ypaBHEHUMN, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJYyYEHHBIN pe3ysbTar.

[IpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpaUUEcKyl0 HILUIIOCTPALUIO
MHO’K€CTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUUHA



[Torumath W UCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATUS ©  S3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAYEHHUsI), ONPEAeNATh 3HAaYeHHEe (PYHKIUU MO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=kix,y=x2,y=x3y =[x,y = \/X, OIMHCHIBATH CBOMCTBA YUCIIOBOH (PYHKIMH MO €€
rpaduxy.

K xonmy oOydenus B 9 kjacce oOy4aromIMiicss TOTYYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yNIbTaThI:

Yucsa ¥ BBIYUCICHUSA

CpaBHUBaTh U YIOPSAIOYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonusaTe apudMeTHdecKkue NEHCTBUS C PAIllMOHATBHBIMU YUCIIAMH, COUYETasl YCTHBHIC H
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUMCICHUS C UPPALIMOHATBHBIMU YHCIIAMHU.

HaxomuTh 3Ha4YeHUS CTENEHEH ¢ IENBIMHU MOKa3aTelsIMUA U KOPHEH, BBIYUCIISATh 3HAYCHHS
YHCIIOBBIX BbIPAKECHUH.

OKpyrisTh JCWCTBUTEIBHBIC YHCIIA, BBIMOMHATH MPHUKUAKY PE3yNIbTaTa BHIYHUCICHHM,
OLICHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs M HEpaABEHCTBA

Pemarp nuHeWHble M KBaJgpaTHbIE YpaBHEHUS, YypaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-paIMOHAEHBIC YPABHEHUS.

Pemarb cuctembl IByX JMHEWHBIX YpaBHEHHI € JByMSI MEPEMEHHBIMU M CHUCTEMBI JIBYX
yYpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJISCTCS JTMHEHHBIM.

Pemars TekcToBble 3amaun anreOpanyeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOaMTH MpoOCTENIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
NPUMEHEHHEM TrpapuYecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHCHHUE WIIU
CUCTEMa YpaBHEHMH pEIIeHUs, €CII UMEET, TO CKOJIbKO, U Ipoyee).

Pemarr nuHeliHBIE HEpPaBEHCTBA, KBAJApaTHBICE HEPABEHCTBA, H300paKkaTh pEIICHUE
HEPAaBEHCTB Ha YHMCIJIOBOW MPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOIII0 CHMBOJIOB.

Pemarh cucTeMBbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHUE CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOI,
3aMKUCHIBATh PEUICHHUE C TTOMOIIHIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ad.

DOyHKIUHA

Pacno3naBathe GyHKIIMN U3y4yeHHBIX BUAOB. [loka3pIBaTh cXxeMaTHUECKH PACOIOKEHUE HA
KOOPJAMHATHOM 110cKocTH rpadukoB GpyHkiui Buna: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +
c,y =x3,y =X,y = ||, B 3aBucumMoct: oT 3HaueHMII KO>(PHUIUHCHTOB, OMUCHIBATE CBOICTBA
GyHKINH.

Ctpouth u u300pakaTh CXeMaTHYECKH IpaduKu KBaApaTUUHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHMI MO UX IpaduKaMm.

Pacno3naBate  KBagpatuuyHyio (yHKUHIO 1O  Qopmyie, NPUBOJAUTH  IPUMEPHI
KBaJIPATHYHBIX (DYHKIIUH U3 peaTbHOU KU3HU, PU3UKU, TCOMETPHUU.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

PacriozHaBath apupMETHUECKYI0 U T€OMETPUYECKYIO TIPOTPECCUU TIPH Pa3HBIX CIOocobax
3aaHusl.

BhINONMHATE BBIYKCICHHSI ¢ WCIOJIB30BaHUEM (OPMYN N-TO 4WieHa apuPMETHUIECKOH U
reOMETPUUYECKON TPOrpecCrii, CyMMbI MEPBBIX N YIEHOB.

N300paxkaTh 4iaeHbl OCIEA0BATEIFHOCTH TOYKAMHU Ha KOOPAUHATHOM MIOCKOCTH.

Pemarp 3agaun, cBSA3aHHBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHKCJE 3a7aud
U3 peasbHOM KU3HHU (C MCIIOIB30BAHUEM KAIBKYISITOPA, U(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsanyecrBoyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaeioB u (uadpoBbHIE)
n/n TEeMIIPOrpaMMbl Bcero Kontpoabnbiepadorsl  IIpakTnyecknepadoTbl 06p a:? OBATETbHBIEPECYPCHI
1 Yucaa ¥ BRIYUCICHUS. o5 1 bubmunoreka LIOK
PannonanpHbIE UKCIa https://m.edsoo.ru/7f415b90
2 AnrebpanyecKUeBBIPAKCHHS 27 1 Eggg?;;;i;iggﬁn £415090
bubmmoreka [JOK
3 VYpaBHeHUs 1 HEpaBEHCTBA 20 1 hitps:/m.e dsc]J_EJ.ru 17§415h90
4 Koopaunate! u rpaduxmu. 24 1 bubmuoteka [JOK
DyHKIMA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> HosTopenme n 0bobmenue 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPO'PAMME
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8 KJIACC

KoanuecTtBouacon DJIeKTPOHHbIE
Ne HaumenoBaHuepasaejioB u (udpoBbHIc)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IIpakTnyeckuepadorbl 06PA30BATETLHBIEPECYPCHE
1 Yucna v BEIYKCIICHUS. 15 but6mmoreka [IOK
KBanparusie KopHU https://m.edsoo.ru/7f417af8
2 Ywucna u BerauciacHus. CTEIEHb C v bubmunoreka LIOK
1IeJIBIM TTOKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKUeBhIPAKEHUS. 5 1 bubmuotexa [JOK
KBanparHeIATpEXUIICH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKUeBBIPAKECHUSL. 15 1 Bu6muotexa [JOK
Anredpandeckasipoob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmuoteka [JOK
CucreMbl ypaBHEHHIA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 DyHKIHH. OCHOBHBICTIORATHS ° https://m.edsg).ru/7f417af8
bubmmoreka [JOK
d Dymcti. HncnosbieQyHKIH o https:// m.edsg). ru/7f417af8
10 IosTopenne 1 obodmerHe 6 . Egggzlfl(géelijignﬂllf/?Ml?afB
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
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9 KJIACC

KonuyecrBouacos DJIEKTPOHHbBIE
Ne HaumeHoBaHuepas3aeoB KonTpo e (udpoBbHIc)
HTPOJIbHBbI
n/n TEeMIIPOrpaMMbl Bcero paGoTHI IIpakTH4ecknepadoThI 06PA30BATEILHBIEPECYPCHE
1 Yucna u BerunucieHus. JleicTBUTEIbLHBIC 9 but6mmoreka [IOK
qHcIa https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUSA 14 1 bubnmoreka [JOK
C OJIHO¥ MepeMeHHOH https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuoteka [JOK
ypaBHEHUIA https://m.edsoo0.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> OyHiumH 16 . https://m.eds00.ru/7f419d08
bubmunoreka LIOK
6 YucII0BBIEIIOCIEOBATEIFHOCTH 15 1 hitps://m.edsoo.ru/7£419d08
7 [ToBTOpenHue, 06001IeHNE, 18 1 bubmunoreka LIOK
CHCTEMATU3ALMUA3HAHU N https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME
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