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HOACHUTEJIBbHAA 3AIIUCKA

AnreOpa sIBIISI€TCSI OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIET0 00pa3oBaHUs: OHA 00eCcIIeunBaeT
U3Y4YEHHUE JPYruX IHUCLUIUIMH, KaK €CTECTBEHHO-HAY4YHOIO, TaK M T'YMaHUTapHOIO LIMKIOB, €&
OCBOEHHE HEO0OXOIUMO Jisi MPOJOJKEHHUs OO0pa3oBaHMsS M B MOBCEAHEBHOM XH3HU. Paszputue y
o0yJaroImuxcs Hay4yHbIX MPEACTaBICHUH O MPOUCXOKACHUUM M CYIIHOCTH anredOpanyecKux
abcTpakimii, cocobe OTpakKeHUs MaTeMaTHYECKOW HAYKOH SIBICHHH M MPOIECCOB B MPHUPOJE H
o0miecTBe, poJIM MaTEeMAaTHYECKOTO MOJEIMPOBAHUS B HAayyHOM TIIO3HAHUM U B IPAKTHKE
CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KayeCTB MBIIUICHUS, HEOOXOIMMBIX
JUISL afanTalliid B COBpeMEHHOM I poBoM ob1ectBe. M3yuenue anredpbl oOecreunBaeT pa3BUTHE
yMEHUsl Ha0JtoJlaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUYHOCTH MBILIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUSL M BBIBOABI, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHMe Kypca aiureOpbl 00ecneunmBaeT pPa3BUTHUE JIOTHYECKOTO MBIIICHUS
o0yJaroImuxcs: OHU MCIOJB3YIOT JAEIYKTHBHbIE M WHAYKTUBHBIE PpacCyxkJeHus, oOoOlieHue u
KOHKpETH3aIuio, abctparupoBanue u ananoruto. O0ydeHune anredpe mpeanoiaraeT 3HaYnTeIbHbINA
00BEM CaMOCTOSITENBHOM 1€ATEIBHOCTH 00yYaroIUXCcs, IO3TOMY CAMOCTOSITEJIbHOE PELIeHHE 3aa4
SABIISICTCS peanu3alyeil 1esaTeIbHOCTHOTO IPUHIUIA 00yUeHHs.

B crpykrype mporpammbl yaeOHOro Kypca «Ausredpay» st OCHOBHOTO OOIIEro 00pa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOANYECKHE JHUHUM: «UMcaa U BBIYUCIECHUSN»,
«AnreOpanyeckue BBIpAXEHUs», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnpas uz stux
coJlep)KaTeIbHO-METOUUECKUX JIMHUM pa3BUBAeTCs Ha MPOTSDKEHUU TPEX JIET M3YYeHHUs Kypcea,
B3aUMOJICHCTBYSl C JPYTMMH €ro JHMHUsAMHU. B xone u3ydyeHus y4yeOHOro kypca oOydaromiumcs
MIPUXOJNUTCS JIOTUYECKU PaCCYXKJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3U ¢
3TUM B Tporpammy ydeOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jiesiaXx MaTeMaTHYeCKOro 00pa30BaHusl U CIIOCOOCTBYIOIINE
OBJIQ/ICHUIO 0OYYaIOUIMMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaTHUECKOro si3bika. CoaepaTebHON |
CTPYKTYpPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Ajiredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Copepxanune nuHUU «Yucna U BBIUKCICHUS» CIY>KUT OCHOBOM 1Jisi JalbHEWIIEro W3ydeHUus
MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0yYarOIIUXCs JOIMYECKOTO MBIIUIEHUSI, (POPMUPOBAHHIO
YMEHUS TIOJb30BAaThCS AITOPUTMAMH, a TaKkKe MNPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB,
HEOOXOJIMMBIX JIJIsl MOBCEIHEBHOHN XHU3HU. Pa3BuTHe MOHATUS O YHMClIE HA YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus CBA3aHO C PAIMOHAIBHBIMU M UPPALMOHATIBHBIMH YHCIIaMH, (OPMHUPOBAHUEM
MpEeACTaBICHUN O ACHUCTBUTEIBHOM 4HCIE. 3aBEPIICHHUE OCBOCHHS YHMCIIOBOM JMHUM OTHECEHO K
cpeaHemy oO1eMy oO0pa3oBaHUIO.

Conepkanue JAByX anreOpandeckux JMHUN — «Airedpandeckue BBIPAXKEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOMIMXCS MaTeMaTUYEeCKOro arrmapara,
HEOOXOAMMOro JJIi pelleHus 3afad MaTeMaTUKH, CMEXHBIX IpPEeIMETOB M  IPAKTHUKO-
OpPHEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHUs Y4eOHBI MaTepual
TPYNNHUPYETCsT BOKPYI pallMOHANbHBIX  BbIpaXeHH. Ausrebpa JI€MOHCTPUPYET 3HAUYEHHE
MaTeMaTUKU KakK s3blka I HOCTPOCHUS MaTeMaTHYECKUX MOJelied, OMHUCAaHHs IMPOLECCOB U
ABJICHUIH peanbHOro mupa. B 3amaunm oOydeHus anreOpe BXOISAT TakkKe JalibHeiIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJIEHHS, HEOOXOUMOT0, B YACTHOCTH, AJI1 OCBOCHHUS Kypca MH(GOPMATUKH,



U OBJIAJICHHE HaBbIKaMM JEIYKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHue CUMBOIBHBIX (hopm
CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.
Copepxanue (yHKIIHMOHATBHO-TpAQUUYECKON JHMHUM HAlleIeHO Ha IMOJIydeHHE OO0Yy4aroImuMUCs
3HaHMNA O (YHKIUSAX KaK BaKHEHIICH MaTeMaTWYecKOW MOJENU ISl ONMHMCAHUS W UCCIIECIOBAHUS
Pa3HOOOPA3HBIX MPOIIECCOB U ABJIECHUHN B MPUPOJIE U oO1IecTBe. M3yuenue matepuana cnocoOCTByeT
Pa3BUTHIO y OOYYaIOIIMXCS YMEHHS HCIOJB30BaTh Pa3jM4YHbIE BBIPA3UTEIbHBIE CPENICTBA SI3bIKA
MaTeMaTUKH — CJIOBECHBIE, CHUMBOJHMUYECKUE, rpaduyeckue, BHOCHUT BKJIaJ B (OpMHUpOBaHUE
MIPEICTABICHUH O POJIM MAaTEMAaTHUKU B PA3BUTHH [TUBWIIN3AINU U KYJIBTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBI Kypc «AnreOpay, KOTOPBIH
BKJIIOYAET  CIEAYIOUIME OCHOBHBIE  pa3fenbl  cojepkaHus: «Yucna U BBIYMCICHUS»,
«AnreOpanyecKkue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha n3yuenue yuye6HOro Kypca «Anrebpa» orsoaurcst 306 yacos: B 7 kinacce — 102 gaca (3 yaca B
Hegneno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HeJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXOJ] OT OAHOM (GopMbI 3amucu OpoOel K Ipyrow.
IlonATHE pPAaLMOHAJIBHOTO YHCIA, 3alMCh, CPABHEHHE, YNOPSAJOYMBAHUE PALMOHAIBHBIX YHUCEI.
ApudpmeTrrueckue AEHCTBHS C pallMOHAIBHBIMHU YMClIaMu. PemieHue 3a1ad U3 peanbHOM MPakTHKH
Ha 4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: ONpeJesieHHe, MpeoOpa3oBaHHE BBIPAKEHUM Ha OCHOBE
OTpeiesIeHus], 3aMuch OONbIINX 4ucend. IIponeHTsl, 3anmuch MPOLEHTOB B BHJE JIpoOH U Ipodu B
BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 33a]]a4M HA IPOLEHTHI, PELICHUE 3a/1a4 U3 PEeaJIbHON MPAKTUKH.
[IpuMmeHeHne NPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAIbHBIX YHACEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 00paTHast IPOIOPLHUOHATBHOCTH.
Aaredpanyeckue BbIpaKeHHS

[lepemenHble, 4YMCIIOBOE 3HAYEHHME BBIPAXKECHHS C IEpeMeHHOH. JlomycTuMble 3HaueHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIHMYMHAMH B BuAe (opmyibl. Beraucnenus
no ¢opmynaM. [IpeoOpa3zoBaHne OYKBEHHBIX BBIPAQXKEHUH, TOXJIECTBEHHO DPABHBIE BBIPAKEHMUS,
npaBuUja NMpeodpa3oBaHUs CyMM M NPOM3BEACHUH, NMpaBWiIa PACKPBITHS CKOOOK M TPHBEIEHUS
MO/I00HBIX CIaraeMblX.

CBoJiCTBa CTENIEHH C HATYPAJIbHBIM IT0KA3aTEIIEM.

OpnowieHsl M MHorowieHsl. CreneHb MHorowieHa. Cio)keHuE, BBIUMTAHUE, YMHOXKEHHE
MHOro4jieHOB. DOpMysbl COKpAIIEHHOTO YMHOXEHHs: KBaJpaT CyMMBbl M KBaJapaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUS, IMpaBUia MpPeoOpa3oBaHUS ypPaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCJIO KOPHEM JMHEHHOTO YPAaBHEHUs, PELICHHE
JMHEWHBIX ypaBHEeHUN. COCTaBIICHUE YPaBHEHUH MO YCIOBUIO 3a7auu. Perienne TeKCTOBbIX 3a7ay C
MIOMOIIBIO YPaBHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMs IEpeMEHHBIMH U ero Tpaduk. Cuctema JBYyX JHHEHHBIX ypaBHEHHUN
C ABYMs IlepeMeHHbIMU. Penienne cucteM ypaBHEHHH criocoOoM NmoACTaHOBKU. [Ipumeps! perieHus
TEKCTOBBIX 3aJa4 C IOMOIIIbIO CUCTEM YPaBHEHUI.

DOYyHKIUHA

Koopaunata Toukn Ha mnpsMoil. UuciioBele NpPOMEXKYTKH. PaccTosHuMe MeXIy IBYMs TOYKAMM
KOOPAMHATHOMN IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcumcca U opAMHATA TOYKH HA KOOPAMHATHON
wiockoctu. Ilpumepsl rpadukoB, 3anaHHBIX ¢opmyinamMu. YTeHue rpadUKOB peanbHBIX
3apucumocrteil. [lonsarue pynkuuu. ['paduk pynkmmuu. Coiicta ¢pynkumid. JInneitnas QyHkms, eé
rpaduk. I'padux dyaknuum y = [x|. ['padudeckoe pernieHue JIUHEHHBIX YpaBHEHHUH U CHCTEM
JIMHEHHBIX YpaBHCHUM.

8 KUIACC

Yuciaa v BEIYHCIEHUS



KBanpatusiit kopens u3 uncna. [lonstiue 06 uppanuoHanibHOM yHcie. [lecsTuanble npUOIKEeHHUS
uppanroHaIbHBIX yucen. CBoicTBa apu(METHYECKHX KBAJpPaTHBIX KOPHEW M WX TPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXXEHUI U BBIYMCIIEHUAM. [leficTBUTENIBHBIC YNCIIA.

Crenens ¢ 1enpIM NokasarenaeM U e€ cBoiicTsa. CTaHgapTHas 3allich YHUCIA.

Auaredpanyeckune BbIPaKeHUs

KBanpaTHsIil TpEXUIIEH, Pa3JI0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIN.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anreOpandeckoit apoOu. CrokeHue, BBIYUTAHHE,
YMHOXEHHE, IeJIeHne anredpandeckux apoodeil. ParimonanbHble BbIpaXKeHUS U UX MpeoOpa3oBaHueE.
YpaBHeHNsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBajapaTHoro ypaBHeHusi. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIIMXCA K JMHCHHBIM W KBaJpaTHBIM. [Ipocteiimme npoOHO-parimoHaIbHBIC
YPaBHEHUS.

I'padmuueckas uHTEpIpETALlNs YPABHEHUN C IBYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs mepeMeHHbIMH. lIpumepsl pemeHus CHCTeM HEJIMHEHHBIX YPAaBHEHMM C JIBYyMS
IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 AIreOpandyecKuM CIIocoOoM.

YuciioBble HEpaBEeHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ OnHON NepeMeHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHEliHple HEpAaBEHCTBA C OJHON nepeMeHHOH. CUCTEMBI JMHEIHBIX HEPABEHCTB C
OJIHOYW ITEPEMEHHOM.

DOyHKIUH

[Nonstne ¢pynkumu. O6IacTh ONpeeNieHHsI 1 MHOXKECTBO 3HaueHUi GyHkuuu. CrocoObl 3aqaHus
GbyHKIMA.

I'padux ¢ynkumu. Yrenue cBoiictB ¢yHkimu no e€ rpaduxy. IIpumepsl rpaduxoB (yHKIMHA,
OTpa)KaIOIIUX peabHbIE MPOIECCHI.

@DyHKIMM, ONUCHIBAIOLIME MPSAMYIO U OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, UX I'padUKH.

Oyukun Y = X2, Y = X3, y = Vx, y=|x|. ['paduraeckoe perienne ypaBHEHHI U CHCTEM YPaBHEHHIA.
9 KJIACC

Yuciia 1 BBIYMCICHUSA

ParmonanbHele 4Kcna, UPpalMOHATIbHBIE YUCIA, KOHEYHBIE U OECKOHEUHBIC JECATUYHBIC IPOOH.
MHOXeCTBO JCHCTBUTENBHBIX YHCEJ, JEUCTBUTENbHbIE 4YHC]a KaK OECKOHEYHbIE [eCSTHYHBIE
npodu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIAY MHOXKECTBOM JEHCTBUTENBHBIX YHCEN U
KOOPAMHATHOMU IIPSIMOM.

CpaBHEHHE TEHCTBUTEIIBHBIX YHCEI, apUPMETUICCKUE IEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.
PazMepsl 00BbEKTOB OKPYXKAIOLIETO MUPA, JJINTEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MUpE.
[pubnmx€HHOE 3HAUYEHHE BEITUYMHBI, TOUHOCTH npuOmmKkeHus. Oxpyrienue yucen. [Ipukuaka u
OLICHKA Pe3yJIbTaTOB BBIYUCIICHUN.

YpaBHeHNS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOMSIIMXCA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJALIMXCA K KBagpaTHbIM. buKBagpaTHoe
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUH TPETbEH M 4YETBEPTOM CTENECHEW DPAa3jOKEHHEM Ha
MHOXKUTEJH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHWH. PelieHne TeKCTOBBIX 3ajay  alreOpanyecKuM
METOZOM.



VYpaBHeHHE C IByMsl IEPEMEHHBIMU U ero rpaduk. Pemienue cuctem AByX JIMHEHHBIX ypaBHEHHUH C
JByMsI IEPEMEHHBIMU. Pelienne cucteM JIByX ypaBHEHHM, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOPOH creneHu. I'paguueckas MHTEpIIpeTalysi CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.
Perrenue TeKCTOBBIX 3aa4 aJIreOpanyeckiuM CrocoOoMm.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA.

Peuienne nMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHOMN. Perienre cucteM JUHEHHbBIX HEPABEHCTB C
onHOW mepemeHHOW. KBanpaTtHele HepaBeHcTBa. ['paduueckass MHTepIpeTanysi HEpaBEHCTB U
CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DOYyHKIUN

KBanparuunas ¢ynknus, e€ rpaduk u cBoiictsa. [lapabomna, KOOpAHMHATEI BEPIIUHBI TapadoIIbl, OCh
CUMMETPHUH TTapadoJIbI.

I'paduxu Gpynxmmit: y =kx, y =kx + b, y =k/x, y = x3, y=Vx, y = x| 1 ux cBoiicTpa.

YuciaoBble N0CI€10BATEILHOCTH H IPOrpeccuu

IToHsiTHE YMCIIOBOM MOCIIEI0BATENBHOCTH. 3aJaHUE TIOCIEJOBATEIbHOCTH PEKYPPEHTHOHN GopmMyIoit
u GopMyIoi N-ro uieHa.

Apubmernueckass U TeoMmeTpuueckas mporpeccur. Dopmynsl N-To wieHa apuPMETHISCKONH U
TFE€OMETPUYECKON IIPOIPECCHM, CyMMBI IIEPBBIX N YJIEHOB.

N3o0paxkeHne dICHOB apH(PMETHUYECKOM M TEOMETPHUYECKOW TPOTPEecCHil TOYKaMH Ha
KOOPJAMHATHOM MIIOCKOCTH. JIMHEHWHBIN U SKCITOHEHIIMATBHBIN pocT. CIIOKHBIE MPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHUS MPOTrpaMMBbl yU4eOHOTO Kypca «Anredpay XapaKTepu3yrTCs:
1) maTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUUCKOM MaTeMaTUKHU, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTUKEHHUSIM POCCHUMCKHX MATEMATHKOB U POCCHUICKOM MAaTEMATUYECKOM LIKOJIBI, K
WCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpakaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHCHUIO 00S3aHHOCTEH IPpKIAHUHA U PEATU3alli €0 TpaB, PEICTaBICHHEM
0 MaTeMaTH4YeCKMX OCHOBaxX (YHKUIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MpoLexyp
TPaXIAHCKOT0 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO 3TUYCCKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI HayKH, OCO3HAHHEM Ba)KHOCTH
MOPJIbHO-3TUYECKUX MPUHIIUIIOB B I€SITEIIBHOCTU YUYEHOTO;

3) TpyaoBOe BOCIIUTAaHHE:

YCTAaHOBKOM HAa AaKTHMBHOE Yy4YacTHE€ B pEIICHHM NPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTH4YeCKOro 00pa3oBaHUS Ha MPOTSIKEHUH BCEM
KU3HHM ISl YCTIEHTHOW TMPO(eCCHOHATBHOM IeATeTbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHIMBUAYATbHON TPAEKTOpPUHU 0Opa30BaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTN4eCKOe BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIEeHUN, YMEHUIO BUJIETh MATEMaTHUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAIMEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPHUPOABI M OOLIECTBA, NMOHMMAHMEM MaTEMaTUYECKOU
HayKH Kak c(epbl 4eIoBEeYeCKOM NesTEIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHS
LUMBWINA3AIUU, OBJAJCHUEM S3BIKOM MAaT€MaTUKH M MAaTEeMaTHYECKOW KyJIbTYpOW KakK CpPEACTBOM
MO3HAHUS MUPA, OBJIAJCHUEM MPOCTEUIITUMU HABBIKAMH UCCIIEIOBATEIBCKON AESTEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaHME KYJILTYPbI 310POBbA U SMOIHOHAIBLHOIO
Os1aromoJsry4usi:

TFOTOBHOCTBIO TNPHUMEHATh MAaTEMAaTUYECKHE 3HAHUSA B MHTEPECAX CBOEro 370pOBbS, BEICHHUS
3I0pOBOTO 00pa3za >KM3HU (370pOBOE MUTAHHE, COANAHCUPOBAHHBIM PEXKUM 3aHATUNA M OTABIXA,
perynsipHasi (u3uYecKas aKTHBHOCTH), C(OPMHUPOBAHHOCTHIO HABBIKA pPE(IEKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TaKOTO e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCIIUTAHME:

OpUEHTAllMe Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW g pelIeHus 3aaad B 00JacTH
COXPAaHHOCTH OKpYKalIIeH cpeapl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKHM HX BO3MOXHBIX
TOCIIEJICTBUM JITIT OKPYKAIOIIEH Cpeibl, OCO3HAHUEM TJI00AThHOTO XapaKTepa JKOJIOTUYECKUX
Mpo0JIeM U MyTel UX pellieHus;

8) apanTanus K U3MEHSAIIMMCS YCJIOBHSIM COUMAJIBLHONW M MPUPOIHOM Cpebl:



TFOTOBHOCTBIO K JICMCTBUSM B YCJIOBHUSAX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHYECKYI0 IEATEIbHOCTb, B TOM YHCIIE YMEHUE YUYUThCA y APYIUX
Jrofied, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHMSA, HABBIKM M KOMIIETEHIMH W3
OIbITA APYIUX;

HEOOXOAMMOCTBIO B (JOPMHPOBAHNN HOBBIX 3HAHWH, B TOM 4YHUCIIe (OPMYIUPOBATH HIECH, TIOHATHS,
TUIOTE3bl 00 O0BEKTaxX W SABJICHHSX, B TOM 4YMCJIE PAaHEE HEU3BECTHBIX, OCO3HABaTh JEPHUIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPHHHMMATh CTPECCOBYIO CUTYAlMIO Kak
BBI30B, TpeOyloIUil KOHTpPMEp, KOPPEKTUPOBaTh IPUHUMAEMble peIleHUs W JeHCTBHUA,
(opMyIHMPOBAThH M OLICHUBATH PUCKHU U MIOCIEACTBUS, (OPMUPOBATH OTBIT.
METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBbIC y‘-leﬁl—[ble JeicTBUA

Ba3zoBble Jloruyeckue geicTBus:

BBISIBIISAITh M XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHSATHM,
OTHOLICHUHA MEXIy TOHATUAMH, (HOPMYIHpPOBATH ONpEACNCHHUS TOHATUH, YCTaHABIMBATH
CYIIECTBEHHBIN NMPHU3HAK KJIACCU(PHUKAIMM, OCHOBAaHUS i1 OOOOIIEHUS M CPaBHEHMS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCHPHUHHUMATh, (OpMyIHpoBaTh U  NIPEeoOpa3OBbIBATh  CYXKIEHUS:  YTBEPAMUTEIbHBIE WU
OTpULIATEIIbHBIE, €IMHIUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE;

BBISIBIIITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTUBOpEUUs B (akTax, JaHHBIX,
HaONIOICHUSAX W YTBEPKACHUSX, MpeasiaraTb KPUTEPUU [UIsl BBISIBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMN;

JienaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHAYKTHBHBIX
YMO3AKJIIOUYEHUH, YMO3aKJIIOUEHHUI 0 aHAJIOTHH;

pa3duparthb JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (IIPsIMbIe M OT MIPOTHUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOXHBIE  JIOKa3aTeJbCTBA  MAaTeMaTH4YeCKUX  (aKTOB,  BBICTpauBaTh
apryMEHTalUl0, I[PUBOAUTh TPUMEPbl M  KOHTPIPHUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CIOCOO pemieHust y4yeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHAaHTOB pPEIICHHUS,
BbIOMPATh HaHOOJIEE MOAXOASIIUI ¢ YIETOM CaMOCTOSITEIbHO BbIACICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBarebckme 1eiCTBUS:

UCIOJIb30BaTh BOIIPOCH KAK MCCIIEI0BATEICKUN HHCTPYMEHT TO3HAHUSA, (POPMYIMPOBATH BONPOCHI,
¢bukcupyomue MnpoTUBOpeune, NpobdiaeMy, CaMOCTOSTENbHO YCTaHABIMBATh MCKOMOE M JAaHHOE,
(hopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

IIPOBOJUTh II0 CaMOCTOSITEIBHO COCTAaBICHHOMY IUIAaHY HECJIOXKHBIA SKCHEPUMEHT, HEOOJbIIOE
UCCIIEZIOBAaHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKoro oOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MEKIY COOO0M;

CaMOCTOATENIBHO  (hOpMYIMpOBaTh OOOOIIEHHWS U BBIBOJBI [0 pe3yiabTaTaM IPOBEIEHHOIO
HAOJIOZICHUs, MCCIIEIOBAHUS, OLICHWBATh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3YJIbTAaTOB, BBHIBOJIOB U
0000I1IEeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Da3BUTHE IPOLECCA, a TAKKE BBLABUraTbh MPEANOJIONKEHHS O €ro
Pa3BUTHUH B HOBBIX YCJIOBHUSIX.



Pabora ¢ undopmaunmeii:

BBISIBIIAT HEIOCTATOYHOCTHh U M30BITOYHOCTh WH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS PEIICHHS
3a/1a4y;

BbIOMPATh, aHAIM3MPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMAIUIO pa3IHMYHBIX
BUJIOB U (JOPM TMIPEICTABICHIS,;

BbIOMpaTh (hopMy mIpeicTaBiIeHUs UHPOPMALUU U WIUIIOCTPUPOBAThH peIllacMble 33aJaud CXEMaMH,
JIrarpaMMamMu, HHOU TpauKoi M UX KOMOMHAIUSIMH;

OLICHUBATh HAAEXKHOCTh HH(GOpPMALUM 1O KPUTEPUSM, MPEIJIOKEHHBIM yUUTEIEeM WU
c(OpMyYJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC yHHBepcaIbHbIE y4eOHbIE ICHCTBHUSA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXJEHHUS B COOTBETCTBUU C YCIOBUSIMHU M LENISAMHU OOILEHUS,
SICHO, TOYHO, I'PaMOTHO BBbIpa)kaTb CBOIO TOYKY 3PEHMs B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XOAY peLIeHMs 3a1a4i, KOMMEHTUPOBATh MOJIyYE€HHBIH Pe3yJbTaT;

B XOZi€ 00CYX/IE€HHUS 3aJaBaTh BOMPOCHI N0 CYIIECTBY 00CYKAaeMOil TeMbl, IpOOIEeMBbl, peraeMoi
3a/la4M, BBICKA3bIBaTh WJEH, HALIEJICHHbIE HA MOUCK DPELICHUS, CONOCTaBISITh CBOM CYKIEHUS C
CYKACHUSIMH JAPYTUX YYaCTHUKOB Juajnora, oOHapy)KHMBaTh pa3jMuuMe U CXOJCTBO IO3ULMUH, B
KOPPEKTHOH popme dopMynupoBaTh pa3HOrIacHs, CBOM BO3PAKEHUS;

IIPECTABIATh  pPE3yJbTaThl  PELICHUS  3aJauyd, OJKCIEPUMEHTAa, MCCIENO0BaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBICTYIUIEHUS C Y4ETOM 3aJlady NMpPE3eHTAalUd U OCOOCHHOCTEN
ayJIUTOpUH;

MMOHUMATh W UCIOJIH30BaTh NMPEUMYIIECTBA KOMAHIHONW M WHAMBHIYaJbHON paOOTHI MPU PEIICHUN
y4eOHBIX MaTeMaTHUECKUX 3aJay;

NPUHUMATh 1€JIb COBMECTHON JEATENbHOCTH, IJIAHWPOBATh OPraHU3alMi0 COBMECTHOW pPabOTHI,
pacupeeNsiTh BUIbI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC H PE3yJabTaT padOThI, 00001IaTh
MHEHUS HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B IPYMIIOBBIX (opMax paboThl (00CYKAeHUs, 0OMEH MHEHUSIMHU, MO3I'OBbIE IITYPMbI U
JIpYTHeE), BBIOJHATH CBOIO YacTh paOOThl U KOOPIWHUPOBATH CBOM JEUCTBUSA C JPYTMMH YICHAMHU
KOMaH[bl, OILIGHUBaThb KadyeCTBO CBOEr0 BKJIaJa B OOLMI MNPOAYKT MO KPUTEPUSM,
chopMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

PeryssiTuBHbIe YHUBepcalbHbIe y4eOHbIe 1eiicCTBHA

Camoopranmuszaumsi:

CaMOCTOSITENIFHO COCTABIIATH IUIaH, aJiTOPUTM PELICHHs 3a7auu (WK €ro YacTh), BHIOMPATh CIOCO0
peleHust ¢ y4éTOM HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTHPOBATh BApPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HHPOPMALIUH.

CaMOKOHTPO/Ib, IMOIIMOHAIbHBIH HHTEJIEKT:

BIaJeTh CIIOCOOAMM CaMOINIPOBEPKH, CaMOKOHTpPOJIA IIpolecca U pe3yjibTraTa peLIeHHs
MaTeMaTHUYeCKOH 3a1aun;

MIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPH PELICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3yJbTaTa NEATEIHHOCTH MOCTABICHHOW LETH M YCJIOBHSAM, OOBSCHSITH
OPUYMHBl JOCTWXKEHMS WJIM HEAOCTIDKEHMsS 1eJIM, HaXOIuTh OWIMOKY, JaBaTb OLEHKY
pUOOPETEHHOMY OTIBITY.

NNPEIMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 kjacce 00yJaromuics MOTYIUT CICIYIONTHE TIPEIMETHBIC PE3YIbTATHI:
Yuciia 1 BHIYMCICHUSA

BbimonHsATe, couyeTas yCTHBIE M THUCBMEHHBIE MNPHUEMBI, apu(METHUECKUE JCHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHs YMCIOBBIX BBIPAKEHHH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI M HPUEMBI
BBIUMCIICHHS] 3HAUEHUHN APOOHBIX BBIPAXKEHU, COJIEpPKaLNX OObIKHOBEHHBIE U IECATUYHBIE IpOOU.
[lepexoauts OT 0JHON (GOPMBI 3amUCH YHCed K ApYyroil (mpeoOpa3oBbIBaTh JECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO POOBb).
CpaBHUBaTh U YIOPSAO0UYMBAThH PallMOHAJIbHbIE YUCIIA.

OxpyryaTh yncia.

BBINONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUH, OLEHKY 3HAUY€HUH YHCIOBBIX
BBIPAKCHUH. BBINIOIHATE NEUCTBHA CO CTENICHAMH C HATYPaJIbHBIMU [TOKA3aTEIISIMU.

IIpuMeHATh MPU3HAKK JENUMOCTH, Pa3I0KEHNE Ha MHOKUTENIN HATypaJIbHBIX YHCEIL.

PemaTth  mpakTUKO-OPUEHTHPOBAHHBIE  3a/Jayd, CBA3aHHbBIE C  OTHOIICHHEM  BEJIMYMH,
IIPONIOPLUUOHAIIBHOCTBIO BEJIMYMH, IIPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4 C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Aaredpanyeckune BbIpaKeHUs

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepuania.

Haxoauts 3HaueHns: OyKBEHHBIX BbIpaKEHUN MIPU 3a/1aHHBIX 3HAYEHUSX NEPEMEHHBIX.

BbimonHATe mpeoOpa3oBaHUsl 1IEJIOTO  BBIPAKEHUs] B MHOTOWIEH MPUBEJICHHEM MOJOOHBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BbIOTHATE yMHOXEHHE OJHOYWIEHa Ha MHOTOWIEH W MHOTOWIEHAa HAa MHOTOYJIEH, NMPUMEHSTh
(bopMyIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh Pa3ioXeHHe MHOTOWICHOB HAa MHOXHTEIH C TIOMOLIbIO BBIHECEHHS 32 CKOOKH
00I11er0 MHOXHTEJSI, TPYIITUPOBKHU CJIAraeMbIX, IPUMEHEHHs! (HOpMyYIT COKPAIIEHHOTO YMHOXKEHHUS.
[IpumenaTh npeoOpa3oBaHUs MHOTOWIEHOB ISl PEIIEHUS pa3IMyYHbIX 3a/1ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEW C HATypaJbHBIMHM IIOKa3aTeNIIMU sl [peoOpa3oBaHMs
BBIPaKCHUM.

YpaBHeHusI U HePaBeHCTBA

Pematp nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHSS NpaBUiIa NEPEX0AA OT UCXOIHOTO
YpaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIIIE€TCA U YUCIO KOPHEM YpaBHEHUS.

[IpumensTs rpaduyeckre METOAbI IPU PELICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[lonOupats mpumepsl Hap YHUCEl, SABISIOUIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHUS C JBYMs
MIEpEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH I'papUK JMHEHHOrO ypaBHEHMs C JABYMS IEPEMEHHBIMH,
MOJIB3YSACh I'pauKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHUSI.

PemaTh cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHCIIE TpaduyecKy.
CocTaBisATh M peumiarh JIMHEWHOE YpPaBHEHHME WIM CUCTEMY JIMHEHHBIX YPABHEHMM IO YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIH PE3yIIbTaT.
DOYyHKIUH



N300pakaTh Ha KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpJIMHATAM, JTy4H,
OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATH YMUCIIOBbIE POMEKYTKH Ha aIre0panyecKkoM s3bIKe.

OTMeyaTh B KOOPAMHATHOW MJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM, CTPOUThH IpaduKu
auHenHbIX QyHKIMA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIINI H3BECTHBIC 3aBUCIMOCTH MEXIY BEJIMYMHAMU: CKOPOCTb, BPEM,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOThI.
Haxonuth 3HaueHne (yHKIIMK 1O 3HAYEHUIO €€ apryMeHTa.

[Tornumate rpaduueckuii crnoco® TMpeACcTaBiIeHUS | aHaidu3a WHPOpMaluHu, W3BIEKATh U
UHTEPIPETHPOBATh MHPOPMALIMIO U3 TPaQUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniry o0yuenus B 8 kiacce 0o0y4yaroImuiics MOIyduT CIEeIyIONIUe PeIMETHBIE Pe3yIbTaThI:
Yuciaa v BbIYMCICHHSA

Hcnonp30BaTh HauyalbHbBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHUCEN ISl CPAaBHEHUS,
OKPYTJIEHUS M BBIYHUCICHUM, M300pakaTh NEHCTBUTENIbHbIE YHMCJIa TOYKAMHU Ha KOOPJAMHATHOM
MPSMOW.

[lpumeHsaTh MOHATHE apU(METHUECKOrOo KBAaJPAaTHOTO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHH,
UCIIONIb3YSl TMpPH HEOOXOAMMOCTH KaJbKYyJSTOp, BBINOIHATH MPeoOpa3OBaHUs  BbIPAXKECHU,
coJiepKallluX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJIBIIMX M MallbIX YHMCEN C IMOMOUIbIO JECATUYHBIX ApoOed M CTerneHen
guciaa 10.

AJiredpanvecKue BbIPaKeHUs

[IpuMeHATh MOHATUE CTENEHH C IIEJIBIM MOKa3aTesIeM, BBINOIHATh MPeoOpa30BaHUsS BbIPAXKCHU,
COJIepKAIUX CTETEHH C LeJIbIM IIOKA3aTENIEM.

BBINONHATE TOXKIECTBEHHbIE MPEOOpa30BaHUsl PALMOHAJIBHBIX BBIPRXKEHUI Ha OCHOBE INpaBUII
JENCTBUI HaJl MHOTOUIEHAMHU U aNreOpandecKUMH Ipo0siMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIECH HA MHOXKUTEIIH.

[lpumensaTs npeoOpa3oBaHMs BBIPAKEHUN A PELICHHUs pPAa3MYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEeaJIbHON MPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

PemaTps nuHEiHBIE, KBaJpaTHbIE YPAaBHEHHS U pPALMOHAJIBHBIE YPAaBHEHHS, CBOJSILUECS K HUM,
CHCTEMBI JIBYX YPaBHEHMH C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTelnve HCCIENOBAHMA YPAaBHEHUNM M CHUCTEM YPAaBHEHMH, B TOM YHCIE C
NpUMEHEHHEeM rpaHuyecKuX IMpeCcTaBleHu (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pELICHUs, €CIIM UMEET, TO CKOJIbKO, U IpoYee).

[lepexoaute OT cioBecHOW (OPMYIHMPOBKH 3aaud K e€ anreOpandeckoil Mojaenu ¢ MOMOUIbIO
COCTaBJICHUS ypaBHEHUS WJIM CHCTEMbl YPaBHEHMH, WHTEPIPETHPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJY4YE€HHBIN pe3yJbTarT.

[IpuMeHATH CBOMCTBAa 4YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJJHOW MEPEMEHHON U UX CUCTEMBI, JaBaTh I'pa)UUECKyI0 WITIOCTPALIMI0 MHOKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IlonumaTh M UCHONB30BaTh (YHKUUOHAJIBHBIE IOHATUA U S3bIK (TEPMUHBI, CHUMBOJIHMYECKHE
0003HaueHMs), ONMpENeNATh 3HaueHHe (PYHKLIMU MO 3HAYCHHIO apryMeHTa, OIpelessATh CBOICTBa
GyHKIMY 110 €€ rpaduKy.

Crpoutb rpaduku 3J€MeHTapHbIX QYHKLNH BUJA!



y=k/x, y=x2, y=x3,y = x|, y = VX, OIHCHIBATh CBOHACTBA YHCIOBOH PYHKIMH 1O e& rpaduKy.

K xonIy 00yueHus B 9 kijacce 00yJaromuics MOTYIUT CICIYIONTUE TIPEIMETHBIC PE3YIbTATHI:
Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh M YHIOPSJOUMBATh PallMOHAJIbHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BeimonHaTe apudmernueckue JEHCTBUA € pAlUMOHAIBHBIMU YHMCIAaMM, CO4YeTash YCTHbIE U
MMCBMEHHBIE TPUEMBI, BBITIOJIHATDH BBIUMCIICHNS C UPPALMOHAIBHBIMH YU CIIAMH.

Haxoauth 3HaueHMsI CTETIEHEN ¢ LIETIbIMU [TOKA3aTEISIMU U KOPHEH, BBIYMCIIATH 3HAUEHUS YMCIIOBBIX
BBIPAYKECHMIA.

OxpyryaTh ACHCTBUTENBHBIE YKCIA, BBINOIHATH MPUKUAKY pE3yJabTaTa BBIYUCIEHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHuUsI U HePaBeHCTBA

PemaTte nuHEHHBIE W KBaJpaTHBIE ypaBHEHUS, YPABHEHMsI, CBOASIIMECS K HHMM, IPOCTEHIINE
JTpOOHO-pAIIMOHATILHBIC YPABHEHUS.

Pemath cucTeMsl ABYX JIMHEWHBIX YPaBHEHUM C IBYMs NIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISIETCS JTMHEWHBIM.

Pemate TekcTOBBIE 3aauM anredpandeckuM CrocoOOM € MOMOUIbIO COCTABIEHHS YPaBHEHUS WIN
CUCTEMBI ABYX YPaBHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh NpOCTEHIIME HUCCICAOBAHUS YPAaBHEHMM M CUCTEM YpAaBHEHUH, B TOM 4YHUCIE C
INPUMEHEHUEM IpaUUeCcKUX MpeICTaBIeHUN (yCTaHaBIMBaTh, UMEET JIM ypAaBHEHHE WIN CUCTEMA
ypaBHEHUH pELICHUs, €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

Pemath nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh pelleHHEe HEPaBEHCTB Ha
YHMCIIOBOU MPSIMOM, 3alIUCHIBATh PEIICHHUE C TIOMOILBIO CHMBOJIOB.

PemaTts cuctempl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUYAIOIIME KBAJpPaTHOE
HEpaBEHCTBO, HM300pa)kaTh pELICHHE CUCTEMbl HEPABEHCTB HA YHWCJIOBOM MpPSAMOM, 3alUChIBATh
pEIIEHNE C TOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a/ad.

DOYyHKIUA

Pacno3naBate (QyHKIMM H3Y4eHHBIX BHUAOB. I[loka3piBaTh CXEMaTHUECKU PpACIOIOKEHUE Ha

KOOPAMHATHOM MJI0CKOCTH TpadukoB GyHkimii Buma: Yy =Kkx,y =kx + b,y =k/x,y=ax2 + bx + ¢,y
=x3, y=x, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT K03((HUIMEHTOB, OIHCHIBATH CBOHCTBA (yHKIIHIA.

Crpouth u M300pakaTh CXEMaTHYECKH Tpa(HKH KBaJAPATUYHBIX (DYHKIMHA, ONMHCHIBATH CBOWMCTBA
KBaJIpaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacno3naBate KBagpaTHuHyI0 (YHKLIHIO 10 (opmyse, MNPUBOAUTH NPUMEPHl KBaJAPaTHUYHBIX
GyHKIMM U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucJ10BbIE M0CJIE10BATEIbHOCTH M IIPOTrPeCCHHU

Pacnio3naBate apupMeTUYECKYIO M TEOMETPUYECKYIO IIPOTrPECCUH MPH Pa3HbIX CIIOco0ax 3a1aHus.
BbINONHATE BBIUMCICHUS C HCIOJNBb30BaHMEM (QOpMYydT N-ro ujeHa apuMeThyeckol u
TrE€OMETPUYECKON IIPOTPECCHUM, CyMMBI IIEPBBIX N YJIECHOB.

N300paxaTh 4ieHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJAMHATHOM MJIOCKOCTH.

Pemate 3amaum, cBs3aHHbIE C YMCIOBBIMU IIOCJIEIOBATEIBHOCTSAMM, B TOM 4YHCIE 3aJadd U3
peasbHOM ’KH3HHU (C UCTIOIb30BAaHUEM KAJIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HanmenoBanue

Ne

o/ PA3AEII0B 1 TeM
NMpoOrpamMMblI

1 Yucna v BBIYUCICHUS.
ParnmonanbsHeie yncna

2 Anrebpanueckue
BBIPXKCHUS

3 YpaBHeHus u
HEpPaBEHCTBA
Koopaunats! u

4
rpadukn. OyHKIIUN
IloBTOpEHuE U

)
00001eHne

OBILIEE KOJIMYECTBO

YACOB I10

I[TPOTPAMME

Bcero

25

27

20

24

102

KoauuecTBO 9acoB

Konrpoiabubie IIpakTHyeckue
padoThI

10

DJIeKTpOHHBIE (LU (POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmunorexa IHOK
https://m.edsoo.ru/7f415b90
bubmunorexa IHOK
https://m.edsoo.ru/7f415b90
bubmunorexa IHOK
https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumenoBanmue KosnuectBo yacos
Ne DJIeKTpPOHHbIEe (U (PPOBbIE)
o/ PA3AI0B 1 TeM Beero Kontpoasnsbie IlpakTuueckue 06PA30BATETBHbIE PECYPCHI
NPOrpamMMmsblI padoThI padoThI
1 Yucaa ¥ BRIYUCICHUS. 15 1 bu6nuoreka [IOK
KBaapaTHbie KOpHH https://m.edsoo.ru/7f417af8
, G B 10K
https://m.edsoo.ru/7f417af8
nokasaresem
3 ﬁi;Z?er?{I/II;eCKHe 5 1 bu6mmoreka [IOK
N https://m.edsoo.ru/7f417af8
KBanpaThslii TpéxuneH
Anrebpanueckue
4  BbIPAKCHUS. 15 1 bubmmorexa LIOK
AnreGpamueckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuUA U
5  HepaBeHCTBa. 15 1 bubnmnoreka [IOK
KBanpatasie https://m.edsoo.ru/7f417af8
ypaBHEHHS
6 zep;:;e;c?;; Cucremsr 13 1 bubmorexa HOK
L https://m.edsoo.ru/7f417af8
ypaBHEHUI
7 Zg;:;ﬁﬁii 12 1 bubmuorexa [IOK
HepaseHcTsa https://m.edsoo.ru/7f417af8
5 Oynkiuu. OCHOBHBIE 5 1 but6mmoreka [IOK
MOHSITHS https://m.edsoo.ru/7f417af8
9 OyHkiuu. YucnoBsie 9 1 but6mmoreka [IOK
GbyHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 1 bu6nnoreka [IOK
00001eHne https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO
YACOB I1O 102 10

[TPOTPAMME


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

9 KUIACC

. HaumenoBaHue
. pa3/ieJioB M TeM
NPorpamMMmbl

Yucia 1 BEIUUCIIEHUS.

. JleficTBUTENBHBIE YKCTIA
YpaBHeHUs U

o  HEpaBEHCTBA.
VYpaBHeHuUs ¢ OgHOM
MEPEMEHHOMN

YpaBHeHus u

3 HepaBeHcTBa. CHCTEMBI
ypaBHEHUH
YpaBHeHus U

4  HepaBeHCTBA.

HepasenctBa

5 OyHKIUH

5 Hucnoseie
IIOCJIEI0BATEIBHOCTH
[loBTOpEHuUE,

7 000011EHHE,
cucTeMaTH3aIMsI 3HAHWI

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME

Bcero

14

14

16

16

15

18

102

KoanyecTBO 4acoB

Kountpoasnbie [IpakTuieckune
padoThI

10

DJIeKTpPOHHbIE (LU (POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nunorexa LIOK
https://m.edsoo.ru/7f419d08
bu6anoreka [IOK
https://m.edsoo.ru/7f419d08

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