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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM K3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHUe JPYTruX AUCLHUILIMH KaK €CTECTBEHHO-HAy4YHOIr0, TaK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHME HEOO0XOAMMO JIs MPOJOKEHHs 00pa3oBaHUs U JJsl MOBCEJHEBHOM
*u3HU. PazBuTHe y 0OydaromMXcsi HAayYHBIX MPEICTABICHUNA O MPOMCXOXICHUU U CYIIHOCTU
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB
MBIIUICHHS], HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM HudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
NecTBUsA, BBIBOABI, (POPMYIHUPOBaTh yTBepkIeHHUs. OcBOoeHUEe Kypca ajireOpbl o0ecreuyrBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIUXCSA: OHM HCIONB3YIOT JE€AYKTUBHBIE U
UHIYKTHBHBIC PACCYXACHUs, 0000IIeHne M KOHKPETH3alUIo, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpennoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcsi, IOITOMY CaMOCTOSATENIBHOE pELIeHHe 3aJad OOydarolUMMHCS  SBISIETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType nporpaMMbl yaeGHOTO Kypca «Anredpay» yriayOonéHHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelbHO-METOIUYEeCKHe JUHMU: «Yucia ©  BBIYHUCICHUAY,
«Anrebpanyueckue BbIpAXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
COJIEpKaTeIbHO-METOUUECKHUX JIMHUN Pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3yUEHUs Kypca,
B3aMMOJIEMCTBYS C IPYTUMU €ro JUHUAMH. B Xo1e n3ydeHus Kypca o0y4arorumMcs IpUxXoIuTCs
JIOTMYECKU PACCYXkJaTh, MCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM B
nporpaMMmy  ydeOHOro Kypca «Anaredpa»  BKIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTMKH,
NpPEJCTAaBICHHbBIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTH4eCKOro oOpa3oBaHHs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHON OCOOEHHOCTBIO YU€OHOro Kypca «Amredpa» sSBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUKCICHUS» CIYXKUT OCHOBOW JUIsl JajbHEHIIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XM3HMU. Pa3BuTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PallMOHAIBHBIMU M HMPPALMOHAIBHBIMU YHCIIAMHU,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanue JByX aireOpanyeckux JHMHUH — «AjnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI M HEpaBEHCTBa»  CHOCOOCTBYeT  (OPMHpPOBAaHUIO y  OOydaroIIUXCs
MaTeMaTU4YeCKOro amnmnapara, HEOOXOAMMOIo MJs pelIeHUs 3ajad MaTeMaTUKH, CMEXHBIX
IPEMETOB U OKpYysKarollel pearbHocTH. Ha ypoBHE OCHOBHOIO 0011ero 00pa3oBaHus yueOHbIH
MaTepualg TpPYNNUPYETCsl BOKPYT PpAlMOHAIBHBIX BbIpaXEeHUH. Anrebpa IeMOHCTPHPYET
3HaYeHHEe MAaTeMAaTHKH Kak S3bIKa JUIS TMOCTPOEHUS MaTeMaTHYeCKUX MOJEeJel, onucaHus
IIPOLIECCOB U SIBJIEHUH peanbHOro Mupa. B 3amaun o0ydyenus anredpe BXOIAT TakxKe NajibHellIiee
pasBUTHE AITOPUTMUYECKOTO MBIIUIEHHs, HEOOXOAUMOr0, B YaCTHOCTH, JUII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJeHHE HaBbIKAMU JEIYKTUBHBIX paccyxnaeHuil. [IpeobpazoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXeHHsI, CIOCOOHOCTEH K MaTeMaTH4YeCKOMY
TBOPYECTBY.



Copepxanue  (QyHKIMOHAIbHO-TpapUUYECKOW JIMHUM  HAIEJIEHO Ha  [OJIy4eHHe
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOAETH JIJIsi OMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectBe. M3ydenue
MaTepuana CHocoOCTBYeT PAa3BUTHIO Y OOY4YalOIIMXCS YMEHUS HCIOIb30BaTh pPa3InyHbIe
BBIPA3UTEIbHBIE CPE/ICTBA S3bIKA MATEMATUKH — CIIOBECHOT'O, CUMBOJIMYECKOT0, TpaduuecKoro,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O PO MAaTEeMAaTUKU B PA3BUTUU LIUBUIM3ALUU
U KYJIbTYpHI.

VYrnyOnéHHbli  Kypc — anreOpbl  XapaKTepu3yeTcsl M3yYEeHUEM  JOMOJHUTEIHHOIrO
TEOPETUYECKOIo alapara U CBSI3aHHBIX C HUM METOJOB peuleHus 3afad. Anredpa sBisercs
A3BIKOM JUISl ONMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYXUT OCHOBOH MaTeMaTHYECKOIO
MozenupoBanus. Ilpu 3ToM camMu OOBEKTHl MAaTEMaTHYECKUX YMO3AKIIOUEHUM M NPUHATHIE B
anredpe mpaBuiia UX KOHCTPYHUPOBAHHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI 000CHOBBIBATh
U JI0Ka3bplBaTh CYXKJEHHUS, Pa3BUBAIOT MAaTEMAaTHYECKYI0 HMHTYHUIUIO, KPaTKO M HArJIsJIHO
PAaCKpBIBAIOT MEXAHU3M JIOTHYECKUX TIOCTPOCHUN U ydaT UX MpUMeHeHuto. Tem caMbiM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIUICHHS
oOyJaromuxcs.

CornacHo ywyebHoMy ImutaHy B 8-9 kilaccax wu3ydaercss y4eOHbI Kypc «AmnreOpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUMCICHUS,
«AnreOpandecKkue BEIpAKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN .

Ha uzydenue yuebHOro Kypca «Anredpa» orBoautcs B 8 kiacce — 136 yacoB (4 yaca B
Heneno), B 9 kiacce — 136 yacoB (4 yaca B HEZICIIO).

COIEPKAHUE OBYYEHUSA

8 KUIACC

Yuciia ¥ BbIYHMCICHUSA

KBanpatHele kopHU. ApudMeTHYecKnii KBaJIpaTHBI KOpEeHb M ero cBoiictBa. [loHsaTue
UPpaLMOHAIBHOrO uncia. [lelcTBus ¢ uppanuoHanbHBIMM uyuciaMu. CBOWCTBa JNEHCTBUHM C
MPpalMOHATBHBIMU yciiaMu. CpaBHEHHE HPPALlMOHAIBHBIX YHCEIL.

[TpencraBieHus 0 paCUIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HaTypalbHbIX, LIEbIX,
palMOHANIBbHBIX, IEHCTBUTENbHBIX yKcen. CpaBHeHHE yncel. YncnoBble TPOMEKYTKH.

JeiictBuss ¢ ocrarkamu. OcraTkn creneHed. lIpuMeHeHnme oOCTaTKOB K PELIEHUIO
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3a7ad.

Pa3mepsl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IJIUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM
mupe. CTaHJapTHBIN BUJT YKCa.

AuredpanyecKkne BbIPaKeHUS

Anrebpanueckast qpoOb. JlomycTUMble 3HaYeHUs NMEPEMEHHBIX B JIPOOHO-PALlMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CroxeHne, BBIUUTaHUE, YMHOKEHUE
U iesieHne anredpanyeckux apoOeit. Beinenenue nenoit yactu anredpanueckoi apoou.

PanyonaneHbple  BbIpaXkeHHMA.  TOXIECTBEHHBbIE  MPeoOpa3oBaHMs  PA[MOHAIBHBIX
BBIPAKCHU.

JlonycTuMble 3HAUE€HUS TEPEMEHHBIX B BBIPAKEHUSX, COJAEPKALIUX apupMeTHUeCKue
KBaJpaTHble  KOpPHHM.  TOXXIeCTBEHHble  IpeoOpa3oBaHHsl  BBIPAKEHUH,  COJAEpIKaIIMX
apupMeTHUeCKUe KBaIpaTHbIE KOPHHU.

Crenenp ¢ w1enbIM TMokazaTeneM u e€ cBoicTBa. IIpeoOpa3oBaHue BbIpaXeHHUH,
COJIEPKAlINX CTCTICHH.

YpaBHeHus1 M HEpaBEeHCTBA



KBagpatHoe ypaBHenuwe. dopmyrna KOpHEW KBaJapaTHOro ypaBHeHud. KommdecTBo
JICMCTBUTEIIBHBIX KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. YpaBHeHuUs, CBOAMMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBajnpaTHoe ypaBHEHUE C
napameTpoM. Pemenne TeKCTOBbIX 3aJ1a4 ¢ MOMOIIbIO KBaJAPATHBIX YPABHEHUN.

JpobHo-paninoHallbHble  ypaBHEHUs. PemieHue JpoOGHO-pallMOHANbHBIX — YpaBHEHUH.
Pemienne TEKCTOBBIX 3a7ad C IMOMOIIBI0 JAPOOHO-pAMOHANBHEIX ypaBHeHUH. ['paduueckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnobie HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporue M HecTporue HepaBeHCTBA. CIOXKEHUE U
YMHOXEHHE YUCIOBBIX HEpaBeHCTB. OlEHMBAaHUE 3HAYEHMsS BbIpaXKeHMs. JloKa3aTeiabCTBO
HEPABEHCTB.

[lonssiTue 0 penieHUH HEPAaBEHCTBA C OJHOM TNEepeMEHHOW. MHOXECTBO pelIeHUI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOMKECTBA €ro peuieHui. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pelenne TeKCTOBBIX 3a/1a4 C MOMOUIBIO JTUHEHHBIX HEPABEHCTB C OJHOMU
TIEPEMEHHOM.

DOyHKIUUHA

OO6nacTp ompeneneHuss 1 MHOKECTBO 3HaueHUH ¢yHkuuu. CriocoObl 3amaHus (yHKIHHA.
I'paduk dbynkun. Ytenue cBoiictB ¢ynkiuu mno e€ rpaduky. [Ipumeps! rpaduxos GyHKIUH,
OTPAXKAIOIIUX PEeAIbHbIE TIPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINUN, ONUCHIBAIOIINE TPSMYIO U 00PaTHYIO POIOPIHOHAILHBIE
3aBHCUMOCTH, UX IpauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| u ux coiictBa. Kycoumo-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia ¥ BbIYHCICHUA

Kopenp n-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IOKa3aTeiaeM U eé
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUS

ToxnecTBeHHble NpeoOpa3oBaHUs BBIPAXKEHUH, CcoJAEpXKallUX KOpeHb N-i CTENeHH.
ToxaecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUN, COAEPHKALIUX CTENEHb C PAallMOHAIbHBIM
IIOKa3aTeJIEM.

KBanparsbsiii TpéxuineH. KopHu kBazpaTHOro tpéxwieHa. PasnoskeHue KBaJIpaTHOIO
TpEXUJICHA Ha JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUsI M HEpaBEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl npUMEHEHHMH  METOJNOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMeHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEHUH 3-i u
4-ii cTeneHe.

Pemenne npoO6HO-paliOHAIbHBIX YPaBHEHUH.

Pemenne cucreM ypaBHEHHH C JIBYMsI NEPEMEHHBIMHU. PenieHue nmpoCTEHIINX CUCTEM
HEJIMHEHHBIX YpaBHEHHH C JABYMs NepeMeHHbIMH. [paduyeckuil MeTo] peleHHs CHCTEMbI
HEJIMHEWHBIX YpPAaBHEHMH C ABYMs mHepeMeHHbIMH. CUCTeMa JBYX HEJIMHEWHBIX YPaBHEHMH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENb PEAIBHOW CUTYaIUH.

UucnoBble HEpaBEHCTBA. PenieHne TMHEMHBIX HEPaBEHCTB. J{oka3aTeIbCTBO HEPABEHCTB.



KBagpaTHbie HepaBeHCTBAa ¢ OJHOM MepeMeHHOW. PerieHue KBaJpaTHBIX HEPABEHCTB
rpaguuecKkuM METOJOM U METOJOM HWHTEPBAIOB. METOJ WHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPaMETPOM.

Pemennie TeKCTOBBIX 3aj1au C MOMOIIIbIO HEPABEHCTB, CUCTEM HEPaBEHCTB.

HepaBeHnctBo ¢ nBymsi mepeMeHHbIMU. PelieHne HepaBeHCTBA C JIBYMsI IEpEMEHHBIMHU.
CuctemMbl HEpPaBeHCTB C JByMs IepeMeHHbIMU. [paduueckuii MeTon peuleHHus CHUCTEM
HEPABEHCTB C JABYMs IEPEMEHHBIMHU.

DOyHKIUHA

Oynaknus. CpoiictBa GyHKIMNA: HYIW (QYHKIUHA, MTPOMEXKYTKH 3HAKOTIOCTOSHCTBA
GYHKIIMH, TPOMEXKYTKH BO3pacTaHusl U yObiBaHUS (DYHKIMU, YETHBIE U HEYETHBIC (YHKIUH,
HanOoJIbIIIee M HAUMEHbIIEE 3HAYCHUS (PYHKIIUH.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcmosnb3oBaHWe CBOWCTB KBaApaTHYHON
byukuun s pemenust 3anad. [loctpoenue rpaduka kBagpatnyHoi ¢yHkiuu. [lonoxenue
rpaduka KBaApaTHYHON (PYHKIIMHM B 3aBUCUMOCTH OT e€ Kod(duuueHToB. ['paduku GpyHkuuit y
=ax2, y = a(x — m)> u y = a(x — m)*> +n. Iloctpoetne rpaduKoB (GYHKLIMHA C HOMOIIBO
npeoOpa3oBaHM.

Hpobuo-nuneiinas ¢pynkus. Mccnenoanve GyHKIUH.

®ynkuus Y = X' ¢ HaTypajlbHBIM HOKa3aTeaeM N 1 €& rpaduk.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[Tonsitue YHCIIOBOM MOCTIEI0BATEIHHOCTH. Koneunsie u OeCKOHEUYHbBIE
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCIeI0BaTeIbHOCTh. MOHOTOHHO —BO3pacTaroas
(yObIBaromas) mocienoBaTeIbHOCTh. CrIOCOOBI 3aIaHUs MOCIICOBATEILHOCTH: OIHMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBI0 (POPMYJIBI N-TO WICHA, pEKYPPEHTHBIN.

ApudmeTrnueckas u reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(MeTHYecKo U
reoMeTpuueckoil mporpeccuii. @opMynbl N-ro wieHa apuPMETHYECKON M TeOMEeTPUYECKON
nporpeccuii. DopMmysnbl CyMMBI MEPBBIX N YJICHOB apU(PMETHUECKOM U T'E€OMETPUUYECKOU
nporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH IOCIEIOBATEIbHOCTH, O CYMMHpPOBaHMM OECKOHEYHO
yOBIBaroIIei reOMETPUUECKOl MPOrpeCcCcHy.

Meron matremaTudeckoi MHAYKIMU. [IpocTeiimme npumepsl.

[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA [MPOI'PAMMBI YUYEBHOI'O KYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaTbhl OCBOEHHUS NPOrpaMMBI [0 MAaTEMATHUKE XapaKTEpU3YIOTCSA B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

NpOSIBIIEHUEM MHTEpeca K IMpOLUUIOMY M HACTOSIIIEMY pPOCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHMSAM POCCHICKMX MAaTeMaTUKOB U POCCUHCKON
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pEANM3aluu ero IMpas,
NpEJCTaBJICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIHMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHH, TIPOIIEAYP TPaKJTAHCKOTO oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO ATHUYECKUX MpOoOJeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IMPUHILUIIOB B I€ATEIbHOCTH YUEHOTO;



3) TPy10BOr0 BOCIIUTAHUSA

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHHM MPAKTUYECKUX 3aqad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTH4YECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HU JJIs1 YCIIEIIHON MPO(EeCCHOHANbHON JEATEeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAGKTOPHUH OOpa3oBaHUsS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U OSCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUH, pacCyK/IeHUH, YMEHUIO BUJETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHoOCTEH HAYYHOIO IIO3HAHMA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX INpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MNOHUMaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYSCKOW MEATENhbHOCTH, JTalloB €€ pa3BUTHS U
3HAUYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALIUHU, OBJIAJIEHUEM S3bIKOM MAaTEMATHUKU U MaTeMaTH4ECKON
KyJIbTypOH KakK CpEICTBOM I[IO3HAaHUS MHpA, OBJIAJEHUEM HAaBBIKAMU MCCIIEOBATEIbCKON
JIeSATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHUS  KYJbLTYPbl 310POBbSI U
IMOLMOHAIBLHOIO 0JIArONnoJIy4usi:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYeCKHE 3HAHMS B HUHTEpPECax CBOErO 3J0pOBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3UYecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBhIKa pPe(ICKCHH,
IIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOT'O K€ [paBa JIpyroro 4eloBeKa;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

OpHUEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pellleHus 3ajad B o0yactu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOKHBIX
NOCHEACTBUM JUIsl OKpY’KAIOLIEH cpesbl, OCO3HAHUEM I100albHOIO XapakTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;

8) ajanTanuu K U3MEHSIOIIHUMCH YCJIOBHAM COLMAIBHON U MPUPOAHOM CPe/Ibl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO AESITeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y APYIHX
JI0JIeH, MpruoOpeTaTh B COBMECTHOU NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OIBITA IPYTHUX;

HEOOXOIUMOCThIO B (POPMHMpPOBAHMM HOBBIX 3HAHUH, (OPMYIUPOBATH WJIEH, MOHSTHUS,
rUnoTe3bl 00 0ObEKTAaX U SBJIEHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH J1€(DULIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBAaTh MPUHHUMAEMBbIE PELICHUS U
neicTBus, GOPMYIUPOBATH U OLEHUBATh PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHS MPOTpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuyatomerocss OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTEPU3YIOIIKMECH  OBJAJAEHUEM  YHUBEPCAJIbHBIMU  ITO3HABATEIIbHBIMU  JICWCTBUSIMMU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAIBHBIMU PETYJISITUBHBIMHU
JNEUCTBUSIMHU.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPH3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAy MNOHATHAMH, (QOPMYJIUPOBATh ONpEAETICHUS IOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBAHMA [Uld 000OLIeHHS U
CPaBHEHMUsI, KpUTEPUN ITPOBOAUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHUPOBATH W MNPeoOpa3OBBIBATH CYXKIEHHS: YTBEpIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBJIITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUUs B (akTax,
JNAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEPUH ISl BBIABJICHHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa3duparh 10Ka3aTeabCTBA MAaTEMATHUECKUX YTBEPKIACHHUM (IpSAMbIE U OT MPOTHUBHOIO),
NPOBOJIUTH  CaMOCTOSTENBHO JIOKA3aTeNbCTBA MaTeMaTW4YecKHMX (DaKToOB, BBICTpAMBATh
apryMEeHTaluI0, IPUBOAUTh IPUMEPHl U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTU4eCKOH
UHYKI1H, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3amaud  (CpaBHMBATh HECKOJBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HamOoJee MOAXOIAIUH C Y4ETOM CaMOCTOSITENFHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSTENIFHO yCTaHABIMBATH HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY SKCIIEPUMEHT, MCCIEeIOBaHUE I10
YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITENIbHO (hOPMYITUPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3ybTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, MCCIEIOBaHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX AJIs
pelIeHus 3a/1a4H;

BbIOMpATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMALIUIO
pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (opMy mIpelcTaBiIeHHUs MH(GOPMALlMU W WJUIIOCTPUPOBATH pEIIaeMble 3ajadu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHMBATh  HaI&KHOCTh  HMH(OpPMAMM 1O  KPUTEpUSAM, TMPEAJIOKEHHBIM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BOCIIPUHUMATh U (POpPMYyIHpPOBaTh CYXJEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHHs 110 XOJy pEHIeHUs 3a/1a4d, KOMMEHTHPOBAaTh IOJYYECHHBIN
pe3yJIbTaT;



B X0J/i¢ OOCYXKJIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI, MPOOJIEMBI,
pelraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTABISITh CBOU
CYXJIEHUS C CYXACHUSAMHU APYTrUX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh Pa3IU4Me U CXOICTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHUS 3aJaud, JKCICPUMEHTA, WCCIEJIOBAHHS, IMPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMar BBICTYIJICHHS C Y4Y€TOM 3aJad MpPE3CHTAllMu |
O0COOEHHOCTEHN ayAUTOPUH;

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYaJIbHONW pabOTHI IpU
pelIeHHH YYeOHBIX MaTeMaTH4YeCKHX 3ajad, MPHHAMATh IIeJIb COBMECTHOH JESITeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacpeaeisaTh BUIbI PaboOT, TOrOBapUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IIaTh MHEHHUS HECKOJIBKUX JIIOACH;

Y4acTBOBaTh B TPyNmoBbIX (opmax paboTel (0O0CYKIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» W WHBIC); BBIIOJIHITH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMAaHJIbl, OIICHWBATh KAa4eCTBO pe3yJibTaTa M KaueCTBO CBOETO BKJIaJa B
OOIIMI Pe3yNbTaT M0 KPUTEPHUsIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

BBISABJISATH HpO6JICMI)I JUUIA pCHICHI/Iﬂ B KN3HCHHBIX u y‘Ie6HI)IX CI/ITyaLII/IHX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATHUS pEUICHUH (MHAUBUAYAIbHOE, TPYIIOBOE);

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH, AJITOPUTM PEIICHUS 3aa4M (MJIM €ro 4acTh), BRIOUpaTh
Croco0 pemeHuss C y4€TOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C YUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTara pelieHus
MaTeMaTHYECKOH 3aaui, CAMOMOTHBALIUU U PEQIICKCUH;

HpeIlBI/IILeTI) TPYIIHOCTH, KOTOpI)IG MOFYT BO3HI/IKHYTI) HpI/I peHIeHI/II/I 3aJa4du, BHOCHUTH
KOPPEKTUBBI B JEATETLHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, HANJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBCTCTBUC pe3ynLTaTa JCSATCIIBHOCTU HOCTaBJIeHHOﬁ oeimm u YCJ'IOBI/HIM,
06’135[CH5[TI) HpI/I‘II/IHI)I JOCTHIKCHUA WJIN HEOAOCTHUIKCHUA 1ICJIN, HAXOAUTh OHII/I6Ky, J1aBaThb OHCHKy
MPUOOPETEHHOMY OIIBITY;

BBIp@XaTh OSMOIMM MPU HM3YUYEHUU MATEeMAaTUYECKUX OOBEKTOB U (aKTOB, [aBaTh
BMOHI/IOHaJ'H)HYIO OHCHKy pemeHI/m 3a1a4du.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 8 kjiacce 00yyarouuiicst moay4duT ciaeayroniie NpeAMETHbIE PE3YJIbTaThl:

Yuciia ¥ BbIYMCICHUSA

HppanuoHanpHble YKCia.

[ToHMMaTh 1 UCIIOIB30BATh MPECTABIECHUS O PACIIMPEHUH YUCIOBBIX MHOXECTB.

CB00OIHO OTIEpUPOBATH MOHITUSIMU: KBaPATHBIN KOpEHb, apuPMeTHUECKUN KBaApaTHBIN
KOpEHb, MppallOHaIbHOE YHUCIIO, HAXOJIUTh, OLICHUBATH KBAJpaTHbIE KOPHH, UCHOJB3Ys MpPH
HEOOXO/MMOCTH  KaJbKYJISTOP, BBIIOJHATH IPEoOpa3oBaHUsA BBIPAKEHUH, COJEpIKAIIUX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ysl CBONCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HU300pa)kaTh [EHCTBUTENbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOMU ITPSIMOM.



Hcnonp3oBare 3amucu OOJBIIMX UM MajbIX YHMCENT C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHed uucna 10, 3amuceiBaTh U OKPYIJISATH UYUCIIOBBIE 3HAUEHUS PEANbHBIX BEIUYHUH C
MCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.

JlenumocTsb.

CB00OOAHO OIlepUpOBaTh NOHATUEM OCTATKA [0 MOJYJIIO, IPUMEHSTh CBOICTBA CpPaBHEHUI
10 MOAYJIIO0, HAXOJAUTh OCTaTKH CYMMBI U IIPOU3BEACHMUSI 110 JAHHOMY MOZYJIIO.

Auredpanyeckune BbIpaKeHHUs

JpoOHO-pannoHa bHbIE BHIPAXKEHUS.

HaxonuTh onmycTuMble 3Ha4€HUS IEPEMEHHBIX B IPOOHO-PAIIIOHAJIBHBIX BBIPAKECHUSAX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PAllMOHAIBHON IPOOH.

BrmonsaTh npuBeAeHre anredpandeckux Apodei K oOuieMy 3HaMEHATEIo, CIIOKEHHE,
YMHOXXEHUE, JieJIeHHe anreopanyeckux Apooeil.

BBINosnHATE TOX1€CTBEHHBIE IPE0OPa30BaHus pallMOHAIBHBIX BHIPAXKEHUH.

[IpumensTs npeoOpa3oBaHMsI BBIPOKEHHH JUIsI pPEHICHUS pa3MYHBIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHONU TPAKTHKU.

Crenenu.

[IpuMeHATh NOHATHE CTENEHU C LENbIM IIOKa3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHUM, COIEPIKALUX CTENEHU C LIEIbIM II0KA3aTEJIEM.

WppanuoHanbHble BEIPAXKEHUS.

Haxogute JomycTHMble 3HA4Y€HUs IEPEMEHHBIX B  BBIPAKEHHUAX, COJAEPIKALIUX
apupMeTHUeCKue KBaIpaTHbIE KOPHHU.

BoinonuaTe npeoOpa3oBaHMsl HUpPpALMOHAIBHBIX BBIPAXKEHUM, MCIONb3ysd CBOWCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemartb kBagpaTHbIE ypaBHEHUS.

Pemats 1poOHO-palioHanbHbIE ypaBHEHUS.

Pemate nuHelHblE ypaBHEHHS C NapaMeTpaMM, HECJIOXKHbIE CHCTEMbl JIMHEHHBIX
YPaBHEHHUH C TapaMETPaMHU.

ITpoBoaMTH HCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHUi (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHWE WJIM CHCTEMa ypaBHEHUM
PpEeLIeHHUs, ECIIU UMEET, TO CKOJIbKO, U IPOoYee).

[Tepexoauth OT cioOBecHONH (GOPMYJIUMPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHHWI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJYyYEHHBIN pe3ysIbTar.

[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLIEHKH, pelllaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM NEepeMEHHOM M MX CHCTEMBI, JaBaTh TI'pa(UUYECcKyl HIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HUCHONB30BaTh (YHKIUOHAJIBHBIE TMOHATHUS U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpEAeisATh 3HaueHHWEe (QYHKLUMU MO 3HAUYEHUIO apryMeHTa,
OTpeNeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduku pyHKIHN , OMUCHIBATH CBOMCTBA YUCIOBOM (QYHKINH 110 €€ rpaduKy.

K koHIty 00ydenus B 9 kjiacce 00y4aronuiicst MOTyIHUT CIECIYIONINE TPEIMETHBIE PE3YIbTaThI:
Yuciaa 1 BLIYMCTIEHUS

CB00OOIHO OmMEpUpOBaTh MOHATUSIMH: KOPEHb N-U CTEMEHU, CTENEHb C PAIMOHAIBLHBIM

MoKa3areyieM, HAaXOJWTh KOPEHb N-Ml CTENEHH, CTENEeHb C PANMOHAIBHBIM IOKAa3aTelieM,



UCTONB3Yysl NpPU HEOOXOAMMOCTH KallbKYJATOp, NPUMEHATh CBOWCTBA KOpHA N-M cTeneHw,
CTENEHM C PALIMOHAIBHBIM I10KA3aTENIEM.

Hcnonp30BaTh NOHATHE MHOXKECTBA JCUCTBUTENbHBIX 4YHCEN IMpU pELIEHUH 3ajad,
IIPOBEJCHUH PACCYKACHUN U JOKA3aTEIIbCTB.

CpaBHUBaTh M YNOPANOYMBATH JCHCTBUTENBHBIE YHCIIA, OKPYIVIATH ACUCTBUTEIbHBIC
YKCJIa, BHITOJIHATH IPUKUAKY PE3YJIbTaTa BBIYMCIECHUHN, OLIEHKY YMCIIOBBIX BHIPAYKEHUI.

Auredpanyeckune BbIpaKeHHUs

CBoOofHO oOIlepUpOBaTh IOHATHEM KBAJPAaTHOINO TPEXWIEHAa, HAXOAUTb KOPHHU
KBaJIpaTHOI'O TPEXUIICHA.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA JIMHEWHBIC MHOKUTEIIN.

YpaBHeHusI U HEPaBEeHCTBA

Pemiate nuHelHbIE U KBaJpaTHbIE YPAaBHEHMsI, YPAaBHEHUs, CBOJAILUECS K HUM, APOOHO-
paloHaIbHbIC YPaBHEHUS.

PemaTth HecoKHbIE KBaIpaTHBIE YPaBHEHUS C 1APAMETPOM.

Pemate nuHEilHBIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
UHTEPBAJIOB, U300pakaTh PELICHWE HEPaBEHCTB HAa YMCIOBOM MPsIMOM, 3alMChIBATh PELICHHUE C
IIOMOUIbIO CUMBOJIOB.

Pemats cuctembl ByX JMHEWHBIX YpaBHEHHH C JIByMsl IIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pematb Hec10XKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHsATH  METOIBI  PaBHOCWIBHBIX  IpeoOpa3oBaHUil, 3aMeHbl  I[E€PEMEHHOH,
rpadu4ecKoro MeToia MpH pelIeHNH ypaBHeHU! 3-i 1 4-1 CTereHei.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEpaBEHCTB HA YUCIOBOW HPAMOH,
3aIAChIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHS, HEpaBEHCTBa U WX CHUCTEMbI, B TOM YHCJIE C OrPAHUYCHUIMH,
HaIpHUMep, B LIEbIX YHUCTIaX.

ITpoBoAMTH HCCIENOBAaHUS YPAaBHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKkux NpeAcTaBiIeHUl (yCTaHABIUBaTh, UMEET JIM YpaBHEHHE WJIM CUCTeMa ypaBHEHHH
pEeLIEeHHUs], ECIIU UMEET, TO CKOJIbKO, U ITPOYEe).

Pemate TekcToBble 3amauM  anreOpaMyeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHHUS
YPaBHEHHUI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh  ypaBHEHHs, HEpPaBEHCTBA M MX CHCTEMbl JJIs  COCTaBJICHUS
MaTeMaTUYeCKON MOJENM pPeaJbHOM CUTyallud WIM MPUKIAJHOM 3aladyd, WHTEPIpPETHPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJJTAaHHOM KOHTEKCTE.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

CB0060IHO OnEepUpOBaTh MOHATUAMU: 3aBUCUMOCTb, (PYHKIMS, rpaduK GyHKIUH, IpsSMast
IPONOPLUMOHAIBHOCTh, JIMHEHHass (yHKUMsA, oOpaTHas MNPONOPLHOHAIBHOCTh, Mapadoia,
runep6osa, KyCouHo-3a1aHHast (PyHKIHUS.

HccnenoBath (yHkIMi0 mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBAa (yHKIMA: 001acTh
OTpeNieNIeHUsl, MHOXKECTBO 3HAueHUH, HyIM (YHKIMHM, TPOMEKYTKH 3HAKOIMOCTOSHCTBA,
MIPOMEXKYTKHU BO3pacTaHUsl U YObIBaHUSA, YETHOCTh U HEYETHOCTh, HAaMOOJbIlIEE U HaUMEHbLIEe
3HAYEHUS], ACUMIITOTHI.

Pacno3naBare  kBagpaThuyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHUH.

Onpenensath mnojiokeHue rpaduka KBaJpaTHUHOM (GYHKIUM B 3aBUCUMOCTH OT €€
KO3 (HUIINEHTOB.



CtpouTts rpaduk KBaApaTUIHON (DYHKIIMH, OMTUCHIBATH CBOWCTBA KBaJAPATUYHON (DYHKITMH
1o e€ rpauky.

Hcnonk30BaTh CBOMCTBA KBAAPATUIHON (QYHKITUH JUTsI PEIICHUS 3a/1a4.

Ha nmpumepe kBaaparnunoii ¢pyHkuuu crpouth rpaduk dyaxmum y =af(kx + b) + ¢ ¢
MOMOIIIEIO TIpeobpa3oBanuii rpaduka ¢pyukuuu y=f(x).

WnnrocTpupoBaTh ¢ HMOMOIIBIO Tpaduka peaqbHYyI0 3aBUCUMOCTh HJIM TPOLECC MO HX
XapaKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

CBoOoOHO omepupoBaTh MOHATHSAMHU: IIOCIENIOBATEIbHOCTh, apudMeTHUecKas U
reoMeTpHUUECcKasl IPOrpeccuu.

3amaBaTh MOCIEAOBATEILHOCTA PA3HBIMH CIIOCOOAMU: OINMUCATENBHBIM, TAOIHYHBIM, C
MOMOIIbI0 (POPMYJIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BBINOTHATE BBIYUCIICHUS C HCIONb30BaHUEM (GOpMya N-ro wieHa apuMeThyeckor u
F€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbI OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemarp 3agauu, cBSI3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHWCIE 3a7aud
U3 pealibHOM KU3HHU (C MCIIOJIb30BAHUEM KalIbKYIISTOPA, U(MPOBBIX TEXHOJIOTHUH).

PacrioznaBath ¥ MPUBOAMUTH MPUMEPHI KOHEYHBIX U OSCKOHEUHBIX TOCIIECIOBATEIIBHOCTEH,
OTPaHMYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarommx  (yObIBaromIux)
Moce0BaTeIbHOCTEH.

HmeTh mpencTaBieHHE O CXOIMUMOCTH IOCIIEIOBATEIbHOCTH, YMETh HAXOJUTh CYMMY
0ECKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

[IpumMeHsaTh METOJ MaTEMATUYECKON MHAYKIIMU TP PEIICHUH 3a]1a4.

TEMATHYECKOE INTAHUPOBAHHUE

8 KNIACC
KoanuyecTtBoO
Ne HaumenoBaHue pa3jie/ioB u qacon JuiekTpoHHbIE (LU poBbIE)
n/n TeM MPOrpaMMBbl o0pa3oBaTe/ibHbIE PeCypChl
YPABHEHUS 1
bu6nuoreka [IOK
HEPABEHCTBA. 20 https://m.edsoo.ru/f2a0ccOc
HepasenctBa
UNCJIA U BBIYUCJIEHMA. 17 bubmmoreka [IOK
KBanpaTHblit KOpEHb https://m.edsoo.ru/f2a0ccOc
YPABHEHUS 1
bu6mmoteka [IOK
HEPABEHCTBA. 17
¢ https://m.edsoo.ru/f2a0ccOc
KBagparusle ypaBHEHUS
AJITEBPANYECKHUE
bu6nuoreka [IOK
BBIPAXKEHU . - 17
Jlpobuo https://m.edsoo.ru/f2a0ccOc
palrOHAJIbHBIC BBIPAXKCHUA
YPABHEHUS 1
bu6nuoreka [IOK
HEPABEHCTBA. Jlpodno- 19 https://m.edsoo.ru/f2a0ccOc
paloHaIbHbIe ypaBHEHUS
but6mmoreka [IOK
OVYHKINMU 15
1 https://m.edsoo.ru/f2a0ccOc
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7 AJITEBPANYECKUE 14 bubmuorexa [JOK
BBIPAXKEHM . Crenenun https://m.edsoo.ru/f2a0ccOc
g YUCJIA U BBIYUCJIEHUSL. 7 bu6nuoreka [IOK
JlemuMoCTh https://m.edsoo.ru/f2a0ccOc
9 [ToBTOpEeHME, 0000IIECHNE, 10 bu6nmoreka [IOK
CHCTEMATHU3ALINAS 3HAHUMI https://m.edsoo.ru/f2a0ccOc
OBIIEE KOJIMYECTBO YACOB I10 136
[TPOTPAMME
9 KJIACC
Ne Haumenosanue pasziesioB u TeM  KouuuyecTBo  DiIeKTpoHHBIE ({H(POBLIE)
n/n NpOorpaMmabl 4acoB o0pa3oBaTebHbIE PeCypChl
bubmuorexa [JOK
! OYHKLHHN 25 https://m.edsoo.ru/f2a0ccOc
YPABHEHUA U
bubnnoreka IIOK
2 HEPABEHCTBA. K 1
¢ Ba/paTHHIe > https://m.edsoo.ru/f2a0ccOc
HEPaBEHCTBA
YPABHEHUA U
bubnnoreka IIOK
HEPABEHCTBA. 2
3 ¢ ¥ paBHeH#A, > https://m.edsoo.ru/f2a0ccOc
HepaBeHCTBa " NX CUCTCMBbI
YUCJIOBBIE
b K
4 MTOCJIEJIOBATEJIBHOCTH U 25 htptl?/‘;r’;e;iiom -
TIPOTPECCHH S./M.€as00.
AJITEBPANYECKUE
bu6nuoreka [IOK
> BBIPAXKEHWAL. Crenen ¢ 12 https://m.edsoo.ru/f2a0ccOc
palMOHATILHBIM ITOKa3aTelIeM
5 [ToBTOpenue, o6odIIEHNE, 34 bubmmoteka [IOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/f2a0ccOc
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Anrebpa. 8 knacc. Yuebnuk - [lopodees I'.B., CyBoposa C.b., byaumosuu E.A. u np.
Anrebpa. 9 knacc. Yuebnuk - lopodees I'.B. u ap.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

LLOC Mos LWkona (myschool.edu.ru)



https://myschool.edu.ru/?ysclid=lq3fgl0eyb585125143

