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INOACHUTEJIBHAA 3ATINCKA

Anrebpa sBISieTCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero o0Opa3oBaHus: OHa
oOecrieunBaeT M3y4€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK M T'yMaHUTapHOIO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJIKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW KU3HU.
PazButHe y 0OydYarOmMXCS HAyYHBIX NPEJACTABICHUA O TPOUCXOKACHHUH W CYIIHOCTH
anredpandecKkux a0CTPaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHUECKON HAYKOW SBIICHUI M MPOIIECCOB
B MpUPOJE U OOIeCTBE, POJIM MaTEMaTHYECKOIO0 MOJEIMPOBAHMS B HAYYHOM IIO3HAHUU U B
MPAaKTHUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAuyeCTB MBILIUICHHUS,
HEOOXOJUMBIX Ui aJanTalid B COBpeMeHHOM mnudpoBom oOmiectBe. M3yuenuwe anreGpbl
obecrieunBaeT pa3BUTHE yMEHHs HAOIIOJaTh, CPAaBHHUBATh, HAXOJHUTh 3aKOHOMEPHOCTH, TPEOyeT
KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAThH CBOM JICHCTBUSL U
BBIBOJIBI, (OopMynupoBaTh yTBepxkaAeHUd. OcBoeHHe Kypca anreOpel oOecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYArOIIUXCS: OHU UCHOJB3YIOT JSAYKTUBHBIE W WHIYKTUBHBIC
paccyxacHusi, 0000IIeHNE U KOHKPETH3AIHIO, a0CTparupoBanue u anainoruto. O0ydeHue anredpe
MpeIoiaraeT 3HAUYUTENbHBIA 00BEM CAMOCTOATENHHOM NEATENHHOCTH O0YYaloUIMXcs, MO3TOMY
CaMOCTOSITENILHOE PEIICHUE 33/1a4 ABIISETCS peaau3aluei A1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpa» Juisi OCHOBHOTO O0IIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOUYCCKIE JIMHUU: «Yucina W BBIYUCICHHSY,
«AnreOpanyeckue BBIPDRXKEHUA», «YpaBHEHHS U HepaBeHCTBa», «DyHkuumy». Kaxpgas w3 s3tux
COJIePKaTENbHO-METOAMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKEHUH TPEX JIET M3YYEHHUs Kypca,
B3aMIMOJICHCTBYSl C NIPYTUMHU €ro JUHHUSAMH. B xo/e u3ydeHus ydeOHOro Kypca oOydaromuMmcs
MIPUXOJIUTCS JIOTHYECKH PACCYXIaTh, UCIOJIB30BAaTh TEOPETUKO-MHOKECTBECHHBIN sI3BIK. B CBs3H ¢
3TUM B TMpOrpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOpPhIE OCHOBBI JIOTHKH,
MIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3zeliax MaTeMaTH4YeCKOro 0Opa30BaHUs U CIIOCOOCTBYIOIINE
OBJIA/ICHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCcKoro si3bika. ComepkaTeTbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay» SIBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copnepxanne TUHUN «HuCIa U BBIUMCICHUS CIY>)KUT OCHOBOM /ISl AalbHEHINEro N3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUYaIOIIUXCSl JJOTHUECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHSI TIOJIb30BAThCSl ANTOPHUTMAMH, a TakKkKe MPHOOPETEHUI0 TPAKTHYECKUX HABBIKOB,
HEOOXOMUMBIX MJIs MOBCEIHEBHOW XW3HU. PazBUTHE MOHATHS O YHUCIE Ha YpPOBHE OCHOBHOTO
o011ero o6pa3oBaHUs CBSI3aHO C PAIlOHATBHBIMU U UPPAIlOHATBHBIMU YHCTIaMH, GOPMUpPOBAHUEM
MPEJCTABICHUN O JCHCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOCHMSI YMCIOBOM JMHUUA OTHECEHO K
cpenHeMy obieMy oOpa30OBaHHMIO.

CogepxaHnie IByX anreOpandecKux JHHUA — « AnreOpandeckue BhIpaKEeHHs» U «Y paBHEHUs
U HEpaBEHCTBa» CIOCOOCTBYEeT (OPMUPOBAHUIO y OOYUAIOIIUXCS MaTeMaTHYECKOTO ammapara,
HEOOXOIUMOTO JJIsi peHIeHHs 3aJad MaTeMaTUKH, CMEXHBIX TMPEAMETOB H  MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3amad. Ha ypoBHE oOcCHOBHOTO o0O0mmiero oOpa3oBaHusi Y4eOHBIH MaTepHal
TPYNIUPYETCS BOKPYT  PAIlMOHAILHBIX  BBIpAXKCHHHA. AJnTreOpa JEMOHCTPUPYET 3HAYCHUE
MaTEeMAaTHKU KaK sI3bIKa JUIsl MOCTPOCHHUS MATEeMAaTUYECKUX MOJENeH, OMHCAaHUS TPOIECCOB U
SBIIEHUN peanbHOro MHUpa. B 3amaum oOyueHus anreOpe BXOAAT TaKXkKe MalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAMMOT0, B YACTHOCTH, JIIT OCBOCHHS Kypca WH(POPMATHKH,
U OBJIAJICHUE HaBBIKAMH JICIYKTHBHBIX paccyxaeHuid. I[IpeoOpa3oBaHne CHMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHS, CIIOCOOHOCTEH K MATEMAaTHUYECKOMY TBOPUYECTBY.

Copepxannie  (QYHKIIMOHATBHO-TpaQUUECKOl  JTUHWHM  HAIEJIGHO HA  IOJYYCHHUE
0o0ydJaronuMucs 3HaHud 0 QYHKIMAX KaK BaXHEHIICH MaTeMaTHYECKONW MOJCIH Il ONMUCAHUS U
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UCCIIEIOBaHMSI PAa3HOOOpA3HBIX TPOIECCOB M SBJICHMM B Mpupoae u obmectBe. M3yueHue
MaTepuana CIocOOCTBYET pa3BUTHIO Yy OOYYarOIIMXCS YMEHMsI MCIOJIb30BaTh pPAa3IUYHbIC

BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATHKH — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIJl B (DOPMUPOBAHKE MPEICTABICHUI O POJIM MATEMATHKH B Pa3BUTHH IMBHIM3ALNUNA U
KYJIBTYPBI.

CormacHo yueOHOMY IUTaHy B 7—9 Kilaccax M3ydaeTcsi y9eOHbIN Kypc «Anredpay, KOTOPBIH
BKJIIOYACT  CJIEAYIOIIME OCHOBHBIE pa3lienbl  cojaepxkaHusi: «Yucia ¢ BBIYUCICHHS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha u3yuenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hezemo), B 8 kimacce — 102 gaca (3 yaca B Hemenmo), B 9 kimacce — 102 gaca (3 vaca B
HEJIETIIO).
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COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOA OT OAHON (opMbl 3amucu Apolel K
apyroii. IloHATHE palMOHAIBHOIO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOM
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OIpE/ICICHHUS, 3aUCh 0OJBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE ApoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE IPSMasi B 00paTHast IPOIOPLHUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Boruncnenus no ¢popmynam. IlpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO PaBHbIE
BBIpQXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOU3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CiiojkeHue, BbIUMTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKHUTEH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHMs, IIpaBUiia NMPeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHH. CocTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHbIMHM U ero rpaguk. Cucrema ABYX JTUHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucremM ypaBHEHHH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHON ITPSIMOM.

[TpsamoyronbHas cuctemMa koopauHatT, ocu Ox um Oy. AOcrucca W OpJuHATa TOYKU Ha
KOoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHH.
Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pynkuuu y = [x|. I'paduueckoe pemieHue IMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.
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8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBanparaelii koperb u3 4ymcia. lloHsatue 00 wuppanuoHanbHOM uyuche. JlecaTnyHbie
npUOJIMKEHUST NPPALMOHANBHBIX Yncell. CBOWCTBA apuPMETHUECKUX KBAJIPATHBIX KOPHEH U HX
IpPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUM M BbIUUCICHUAM. JleHCTBUTEIbHBIC
YHCIIa.

CreneHs ¢ 1enbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3allKiCh YHCIIA.
Anredpanyeckne BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOHCTBO aireOpandeckoit apobu. CiioxkeHue,
BBIYUTAHNE, YMHOKEHHE, JIeJCHNEe airedpandeckux ApoOeil. PammoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHM, CBOISMIIMXCA K JHMHEHHBIM M KBaJapaTHbIM. llpocteiimme apoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas mHTEpIpeTals YpaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU €
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OONaCTh ONpeseeHusT U MHOXKECTBO 3HaueHUH QyHKImH. CriocoOb
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpagukon
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@YHKIHMY, ONUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO NMPOMOPLHMOHAIbHBIE 3aBUCUMOCTH, UX
rpadpukn. ®yrxuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemeHre ypaBHEHHUI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYHCTIECHUS

PannonanbHble Yncna, upparoHaIbHbIe YUCla, KOHEYHBIE U OECKOHEYHBIE JEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIIa KakKk OECKOHEUHBIC
JIecATUYHbIe  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHCIaMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, IUTEIHHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYMCICHUMN.
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YpaBHeHNsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHMH, CBOJSIUMXCA K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThed M YETBEPTOW CTENEHEH
Pa30KEHUEM Ha MHOKUTEIIH.

Pemenne  npoOHO-pallMiOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C IByMsI NMEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUH € JBYyMsl NEpEMEHHbIMU. PelieHue cucreM JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJAHOM NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cBoiictBa. [lapaGoma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIbL.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y = \x, y = |x| , u ux cBoiicTsa.

Yucii0Bble NMOCJIEA0BATEIBHOCTH U NPOrPECCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u Gopmynoit n-ro 4ieHa.

Apudmernueckass M reomerpuueckas —mporpeccud.  DPopMmynbl  #-TO  4iIEHA
apru(MeTHUECKON U TreOMETPUYECKON MPOrpecCHil, CyMMBI IEPBBIX 71 YJIEHOB.

N300pakeHre 41WieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.
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INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTUXKEHUSAM POCCUHCKHX MaTeMAaTUKOB M POCCUICKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIINOJHEHUIO OO0sS3aHHOCTEH TIpakJaHMHA M pead3alud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX IIPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul yCHEeIHON Npo(ecCHOHaNbHOM AeATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMe B JIEeATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX HpeICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NPUMEHATH MAaTE€MaTHYECKHE 3HAHUS B MHTEpPECAX CBOErO 3/10pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’KAaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTeH uxX pereHus;
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8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, MpuoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBbIC 3HAHUS, HABBIKM M KOMIIETCHILIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMYJIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy NOHATUSIMH, (HOPMYIUPOBATH OMPEICICHUS MOHITHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, ANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUSIX W YTBEPXKIACHUSAX, TpeajiaraTh KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNiaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUN (MpsMble U  OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTHU4ecKux (HaKToOB, BBICTpAaUBaTh apPryMEHTALMI0, MPUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIC PACCYK/ICHNUS,

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BHIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeMCTBUA:

® JWCIOJIb30BaTh  BOMPOCHl  KAaK  HCCIENOBATEIbCKUM  HMHCTPYMEHT  TTO3HAHWS,
dbopMynupoBaTh BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npoOiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

® T[POBOJUTH MO CAMOCTOSITEIbBHO COCTaBICHHOMY IUJIaHY HECIOXHBIM SKCIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;
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® [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOLECCA, & TAKXKE BBIABUIATH MTPEAIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.
Pabora ¢ unopmanmeii:

® BBIIBIATH HEAOCTATOYHOCTh U M3OBITOYHOCTH MH(POpPMAIUH, JTAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

e BBHIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH HWHOOPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BBIOMpaTh popMy MpencTaBiIeHHs HHOPMAIUU U WILTIOCTPUPOBATH pelIaeMble 3a1aun
cXeMaMH, AuarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAITUSIMH;

® OIICHWBATh HAAEKHOCTH MHPOPMALIUH 110 KPUTEPHUSM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOmIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0je OOCYXKICHHs 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKJaeMOU T€MBbI, IPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3blBaTh WJEHM, HAllEJCHHbIE Ha IOMCK pELIeHUS,
CONOCTABIIAThH CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GopMyIrpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIIATH PE3yJbTaThl PELICHUS 3aJa4M, SKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAuTOpUH;

® [IOHMMAaTh U HCIOJIb30BaTh MPEUMYILIECTBAa KOMaHAHONW W WHIUBUIYaIbHOW pabOTHI
IIPU peIIeHNN y4eOHbIX MaTEMaTHUECKUX 3ajiay;

® [IPpUHUMATh LIEJIb COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

® y4yacTBOBaTh B TpYNNoBbIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHUSIMU,
MO3rOBBI€ IITYPMBl U JPYTHE), BBIIOIHATH CBOK YacTh pabOThl M KOOPIHMHHUPOBATH
CBOM JIEHCTBUS C JAPYTUMU YJ€HAMH KOMaH[Ibl, OLICHUBATh KaueCTBO CBOEr0 BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

® CaMOCTOSITENIbHO COCTaBJATH IUIaH, AJNTOPUTM pelleHHs 3ajaud (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIIMOHAIbHBIH HHTEJIEKT:

e BIJAJIETh CIOCO0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa perIeHUs
MaTeMaTUYECKOH 3a7aun;

® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HANJAEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
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® OLICHMBATb COOTBETCTBUE pe3ysbTaTa AEATEIbHOCTH IIOCTABJICHHOM LIEJIM U YCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce OOydaroIIMiiCcs TMONYYUT CIEAYIOLUIUE IpeIMETHbIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEITUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypalbHbIX YUCEL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OTrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHsATe npeobpa3oBaHus LEI0r0 BBIPAXEHUSI B MHOTOUIEH NMPUBEACHUEM MOJA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3IoKEHUE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMy COKpam&éHHOTro
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMH MOKa3aTeNsAIMH JUIsl IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWia Mepexoaa OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN TMHEWHBIX YPAaBHEHUHN U UX CHCTEM.
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[TonGupats mpuMepsl Map YuCell, SIBIAIOLMXCS PELIEHUEM JIMHEHHOI0 YpaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIOBUIO 3a/la4¥, WHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINH y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJpaTHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

AuredpanyecKkmne BbIPasKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€TIbIM MTOKa3aTeIeM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
NpaBuiI JEHCTBUI HAJl MHOTOUJICHAMH M alreOpanyecKuMH JpOoOsIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeilHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHbIE YpaBHEHMsI, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI pelleH s, €CJIi UMEET, TO CKOJIBKO, U ITPoYee).
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[TepexoauTh OT clOBeCHON (GOPMYIHPOBKH 3a7addl K €€ anreOpandeckod MOJENIH C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, pelliaTh JTUHEIHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHAIBHBIE TMOHATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYCHHUS), ONPEACNATh 3HAYeHHE (PYHKIHMH IO 3HAYCHHIO apryMEeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIHEAYIOUIUE IPEeIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHUBATH U YIOPSAIO0UYMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA.

BrmonusaTe apudmeTnueckue ASHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIC U
MUCHbMEHHBIC TPUEMBI, BBITIOHSATH BEIYMCIICHHS C UPPAITMOHATBHBIMA YHCIIAMHU.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MHPUKHUIKY pe3ylbTaTa BBIYUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJpaTHBIE YPAaBHCHHS, YypaBHEHUS, CBOJSIIHAECS K HUM,
npocTelme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHUE HE SIBJISCTCS JIMHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TpeACTaBIeHUI (yCcTaHABIMBAaTh, WMEET JIM YypaBHEHUE WA
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JTMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOM TUIOCKOCTH TpadukoB QyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K03(HUIIECHTOB, OIICHIBATE CBOICTBA

G YHKIIHA.
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Crtpouts 1 M300paXkaTh CXeMaTHYeCKH TpadUKH KBAIPAaTUYHBIX (DYHKIUH, OMHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONHATE BBIYMCICHHUS C HUCIONB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N3006pakaTh WiIEHHI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIJIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 337a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINIAHUPOBAHUE 7 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
| Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe 25 ) 0 bubmuorexa [JOK
yucna https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 Anre6 27 3 0
JITEOPaHCLie BHpKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHeHHS H HEpaBeHCTBa 20 2 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 2 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
5 IT 000 6 1 0
OBTOPEHHE H ODODIICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 1 0 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 0 0 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 0 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1 0
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13 1 0
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 hitps-//m.cdsoo.ru/7f41 7af8
bu6mmoreka [IOK
. 0 0
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
¢ DyrKim. Hucnossie dyricimn ? 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 [osTopenne 1 obodmenHe 6 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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9 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
; (uudpoBbie)
n/ HaunmeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMBbI Kontpoabubie IIpakrnyeckue
Bcero oOpa3oBaTe/ibHbIE
I padoTshI padoTshI
pecypcbl
N bu6nmorexa [IOK
1 Uucna u Beruucienus. JlelicTBUTENbHbIC YUCTA 9 1 0 hitps-//m.cdsoo.r/7f419d08
) VYpaBHEHHUS 1 HEpABEHCTBA. Y PABHEHHUSI C OJJHOM 14 1 0 bubnnorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
3 . i 14 1 0
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpPaBHEHUI hitps-//m.cdsoo.r/7f419d08
bubmuoreka [IOK
4 .H 1 2
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 0 hitps-//m.cdsoo.r/7f419d08
bubmuoreka [IOK
5 o 16 1 0
YHKHHH https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
6 Y 15 1 0
HCTOBBIC HOCTEAOBATETLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 | 0 bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
[okymeHT co3aaH B anekTpoHHon copme. Ne 43 ot 20.05.2024. VicnonHutens: XycaeHosa IM.A. B I/IEKTPOHHbBINA

Ctpanuua 16 ns 19. Ctpanuua cosgara: 20.05.2024 19:53 =¥ TATAPCTAH


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., HemikoB K.U. u apyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»
» Anrebpa, 8 kiacc/ Makapsrues FO.H., Munntok H.I'., Hemukos K.W. u apyrue,
Axuunonepnoe obmecto «M3narensctBo «lIpocBemenue»
» Anrebpa, 9 kimace/ Makapserae FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,

AxunonepHoe o6mectBo «M3narenberBo «lIpocsenienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

MeTtoauueckue pekomeHaanuu. 7-9 knaccel (k yuedbnuky Makaperuesa FO. H. u np.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Kypc ypokos no anre6pe 7 knacc OOO "MHTEPIA

Homainue 3ananus. Anredpa. AO M3narenscto "[IpocBenienue”
@yHKIMOHAIbHASI TPAMOTHOCTh. baHk 3ananuii. 7-9 kiaccel. AO HU3natenscTtBo

"[Ipocsenienue"
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Jluct cornacoBaHus k gokymeHTy Ne 43 ot 20.05.2024
MHuumaTop cornacoBaHus: XycaeHoBa [.A. 3amectutenb gupekropa
CornacoBaHune nangumnposaro: 20.05.2024 19:53

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Xacpnzos P.O. 20.05.2024 - 19:53
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