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HHOACHUTEJBbHAA 3AIIUCKA

AunreOpa sIBIIIETCSI OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOT'O 0OIIEro oOpa3oBaHHWs: OHA
obecrieynBaeT M3y4deHUE JIPYIHX TUCHMIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M I'yMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIWMO JUIS MPOJODKEHHUS 00pa3oBaHMS M B TOBCEIHEBHOW JKH3HH.
PazButne y oOyd4arommuxcs HAyYHBIX MPEICTABICHHA O TPOUCXOXKICHHA M  CYIHOCTH
anreOpanyeckux abCTpakuui, crrocode OTpakeHHUsI MaTeMaTUIeCKON HayKOW SIBJICHHUI U TPOLIECCOB
B IIPUPO/IE U O0IIECTBE, POJIM MATEMATHIECKOT'O MO/ICTTHPOBAHNS B HAYYHOM ITO3HAHHUH U B TIPAKTHUKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaUECTB MBILIUICHUS, HEOOXOIUMBIX JJIS
aJlanTaliid B COBpPEMEHHOM Lu(poBoM obOmecTBe. M3ydeHne anreOpbl oOecrieuyrBaeT pa3BUTHE
YMEHHUsI HaOJIt0aTh, CPABHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS W BBIBOJABI, (OPMYIHUPOBATH
yTBepxkaeHus. OcBoeHHE Kypca anreOpbl O0ecCreuynMBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS
O0yJaroIuXCcs: OHM HCIOJIB3YIOT JACIYKTHBHBIC W WHIYKTHBHBIC DPACCYKACHUs, 000OLICHHE WU
KOHKpPETHU3aIuio, abctparupoBanue u ananoruto. O0ydeHue aiaredpe mpeanosiaraeT 3HaYuTeIbHBIN
00BEM CaMOCTOSATENBHON AEITEIHPHOCTH 00YJArOIINXCsI, TIOATOMY CAMOCTOSITEIIbHOE PEIICHUE 3a/1a4
ABIISIETCS peau3alyenl AeaTeIbHOCTHOrO MPUHIUIA 00yUeHHUS.

B cTpykType mporpaMmMbl yueOHOTO Kypca «Anredpa» Uisi OCHOBHOTO O0IIero oopa3zoBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJCPIKATEIBHO-METOANYECKUE JMHUH: «Yuclia W BBIYUCICHUI,
«Anrebpanueckue BbIpaKEHUs», «YpaBHEHUs M HepaBeHCTBa», «DyHkuum». Kaxnas u3 »tux
COJIePKATEITHHO-METOJUIECKNX JIMHUI pPa3BHBAETCS HAa NPOTSHKEHHH TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSIMHU. B Xoie u3ydeHHs] yu4eOHOTro Kypca OO0y4aromumcst
MNPUXOIUTCS JIOTMYECKH PacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B cBs3M ¢
3THM B TMPOrpaMMy YYeOHOTro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTaBJICHHBIC BO BCEX OCHOBHBIX pa3jieiiaXx MaTeMaTHUECKOro 00pa3oBaHus U CIIOCOOCTBYIOIIUE
OBJIa/ICHUIO 00YYAIOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTHYecKoro si3bika. ConepkaTeIbHON U
CTPYKTYPHOM OCOOCHHOCTBIO YYeOHOro Kypca «AJNredpa» SBISIETCS €ro HWHTETPUPOBAHHBINA
Xapakrep.

Conepxanmne TUHUN «YHWCIa U BBIYMCICHHUS» CIYKUT OCHOBOW JUIs JAbHEHIETO M3Y4YeHUS
MaTeMAaTUKH, CIOCOOCTBYET PA3BUTHIO y O0YYAIOIIUXCS JIOTHIECKOTO MBIIUICHUSI, JOPMHUPOBAHUIO
YMEHHUS T[I0JIb30BaTbCi QITOPUTMaMH, a TaKkKe MPHOOPETEHHI0 NPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JJIsl TIOBCETHEBHOW KU3HU. Pa3BuTHE MOHATHS O YMCIIEe HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUsl CBSI3aHO C pAIMOHAIBHBIMH M HMPPANMOHAIBHBIMH YHUCIAMHU, (OPMHPOBAHUEM
NPEJCTABICHUA O ACWCTBUTEIBHOM YHUCIIC. 3aBEPLICHUE OCBOCHHUS YMCIOBOW JIMHHUM OTHECEHO K
cpeaHeMy oO1eMy oO0pa30BaHHUIO.

Coneprkanue ByX ajre0pandeckux JIMHUM — «AnreOpanyeckue BhIpaKEHUs» U «Y paBHEHUS
¥ HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHMIO Yy OOYUAIOIIMXCS MaTEMaTHYECKOro ammapara,
HEOOXOAMMOrO JUIsl pEUIeHMs 3aJad MaTeMaTHUKH, CMEKHBIX IPEJAMETOB M  IPAKTHKO-
OpPMEHTUPOBAHHbIX 3anad. Ha ypoBHe OCHOBHOro o0mero oOpa3oBaHus y4eOHBIH MaTepuan
TPYIIUPYETCS BOKPYT PAlMOHATBHBIX BEIpaXXeHUH. AnreOpa JeMOHCTPUPYET 3HAaUeHUE MAaTEeMaTHKU
KaK s13bIKa JIUISl TIOCTPOCHUSI MAaTEMATHUECKIX MOJIENIeH, ONIMCAHUS TIPOIIECCOB U SIBJICHUH pealbHOTO
mupa. B 3amaun oOyuenust anreOpe BXOIAT TakXkKe JalbHEHIIee Pa3BUTHE aITOPUTMUYECKOTO
MBIIUICHHUS,, HEOOXOIUMOTO, B YaCTHOCTH, JJIS OCBOCHHUS Kypca HMH()OPMATHKH, W OBJIAJCHHE
HaBBIKAMHU JICIYKTUBHBIX paccyxjaeHuil. [IpeoOpazoBaHMe CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHS, CIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTBY.

Coneprxanne PyHKIIMOHATBHO-TpaQUIeCcKO TMHUHU HAICJIICHO Ha TIOJydeHHEe 00YyJIatOIUMUCS
3HAaHUN 0 (PYHKIMSIX KaK BaKHEHIICH MAaTeMaTHYECKOW MOJENU ISl OMUCAHUS M HCCIICIOBAHHS



Pa3HOOOpa3HBIX MPOLIECCOB U SBICHUHN B PUpoJIe 1 odmiecTBe. M3yyenne marepuana ciocoOCTByeT
Pa3sBUTHIO Y O6yanOIHHXC$I YMCHHA HMCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTCIIBHBIC CPCACTBA A3bIKA
MaT€MaTUuKu — CJIOBCCHBIC, CHUMBOJIMYCCKHC, Fpa(l)I/I'—IeCKI/IC, BHOCHUT BKJIaJd B (l)OpMPIpOBaHI/Ie
NPEJCTABICHUN O POJIM MATEMAaTUKU B Pa3BUTHU LIUBUIIN3ALUHN U KYJIbTYPHI.

CornacHo yueOHOMY IjiaHy B 7—9 Kiaccax m3ydaercsi y4eOHBIH Kypc «Anredpay», KOTOPHIH
BKITIOYAET  CIIEAYIONIME OCHOBHBIC pa3felibl  colepkaHus: «Umcna W BBIYUCICHUSY,
«Anrebpanyeckue BBIPAKEHHU», «YPaBHEHUS U HEPABEHCTBaY, «DYHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 wacos: B 7 kiacce — 102 vaca (3 gaca
B Hegneno), B 8 kinacce — 102 gaca (3 waca B Henento), B 9 kinacce — 102 gaca (3 gaca B HEJIEIO).

COJAEP)KXAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0]] OT OJHOU (POPMBI 3aMUCcH Jpodeit K APYrow.
[lonsTHE panMOHANBHOIO 4YHUCIA, 3aUCh, CPAaBHEHHE, YIOPSIJAOYMBAHHE DPALMOHAIBHBIX YHCEIL.
Apudmernueckue qeicTBUS ¢ pallMOHAIBHBIMU YMcIaMU. Pelienue 3a1a4 u3 peaabHON MPaKTUKU Ha
4acTH, Ha JIpoOH.

CreneHb ¢ HaTypalbHBIM IIOKA3aTeIEM: OIIPEIeIICHHE, IPE0Opa30BaHNE BEIPAXKEHUI HA OCHOBE
OIpeJIeNIeHus, 3alUCh 00IbIINX yucel. [IpoleHTsl, 3an1uch NPOLEHTOB B BUE APOOH U IpodU B BUE
IIPOLIEHTOB. TpH OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI, PELICHUE 3a]1a4 U3 PEAIbHON NTPAKTHKH.

[IpuMmeHeHnEe NPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOKHUTEIN HATYPAIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHasi IpONOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepemenHbIe, 4YMCIOBOE 3HAYEHHE BBIPAXKECHHS C IEPEeMEHHOM. JlomycTuMBble 3HA4YEHHUSA
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEKIy BeTHUMHAMHU B BUJIE (popMyibl. Berancnenus no
dopmynam. [IpeoGpazoBanrie OyKBEHHBIX BBIpQXKEHUM, TOKIECTBEHHO paBHbIE BBIPAXKEHUs, IPaBUiIa
npeoOpa3oBaHusl CyMM U NPOM3BEIEHUI, MpaBUia PACKPHITUS CKOOOK M IPUBEACHUS MOAOOHBIX
Cl1araeMbIX.

CBoJiCTBa CTENIEHH C HATYPAJIbHBIM IT0OKA3aTEIIEM.

OpnowieHbl U MHoOrowieHsl. CreneHb MHorousneHa. ClOXeHHE, BBIUYMTAHUE, YMHOXCHHE
MHOTrOWwIeHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHHMs: KBAaJApaT CYMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOYKHUTEIIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, MNpaBHiIa MPeoOpa3oBaHUsS YpPAaBHEHUS, PaBHOCUIbHOCTh
YPaBHEHUM.

JInneliHOE ypaBHEHME C OJHOU IIEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOTO YPaBHEHUS, PELICHUE
JIMHENHBIX ypaBHeHUU. CocTaBiIE€HNE YPABHEHUM MO YCIOBHUIO 3a/1a4M. PenieHrne TeKCTOBBIX 3a/1a4 C
MIOMOILBIO YPaBHEHUM.

JIluHeliHOe ypaBHEHHE C JBYMSI NepeMEHHbIMH U ero rpaduk. Cucrema JIBYX JIMHEHHBIX
YpaBHEHMH C JByMs I€peMeHHbIMH. PerieHue cucteM ypaBHEHHH CIIOCOOOM IO/ICTaHOBKH.
IIpumMepsl pelieHns: TEKCTOBBIX 3a4a4 ¢ TIOMOIIbIO CUCTEM YPAaBHEHUH.

DOYyHKIUH

Koopaunara Touku Ha npsimoii. Yucnosslie MpoMexXyTKkH. PaccTosiHue MexXIy IBYMS TOUKAMHU
KOOPJAMHATHOU IIPSIMOM.

[pssmoyronbHast cucrema koopamHaT, och Ox m Oy. AlOcumcca W OpauHAaTa TOYKH Ha
KoopAuHaTHOM miockocT. Ilpumepsl rpadukoB, 3aganHbix Qopmynamu. UreHue rpaduxoB



peanbHbIX 3aBUcUMocTed. [lonstre Qpynkuun. I'paduk Qynkmum. CpoiictBa ¢pyHkuuil. JInneitnas
bynkuwms, e€ rpaduk. I'padux Gynkuuu y = [X|. [paduyeckoe penieHne JIMHEWHBIX YpaBHEHHUIA U
CUCTEM JIMHENHBIX YPaBHEHUH.

8 KUIACC

Yucaa ¥ BbIYMCTCHUS

KBanpatubiii kopenb u3 uucna. [loHstue 00 wuppanuoHaibHOM 4ucie. JlecaTndyHble
NpUOJIMKEHUST UPPALIMOHANBHBIX yHcen. CBoiicTBa apu(MeTHUeCKUX KBAJApPAaTHBIX KOPHEH M HX
pUMEHEHHE K IpeoOpa30BaHUI0 YMCIIOBBIX BEIPAXKEHUH U BRIYUCIEHUIM. JleiCTBUTEIbHbIE YUCTIA.

Crenens c 1eJIbIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHas 3alIUCh YHCIIA.

Aare0panyeckune BbIPaKeHUs

KBanpaTHblii TpéxusieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHAa HA MHOKUTEIIH.

Anrebpanueckas 1po6s. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CioxkeHue, BBIYUTaHHE,
YMHOXXEHUE, JieJIeHue anreopanyeckux Apooeil. ParonanbHble BIpakeHHs U UX peoOpa3oBaHue.

YpaBHeHNsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJapaTHOTO ypaBHeHUs. Teopema Buera.
Pemenne ypaBHEHMId, CBOASIIMXCA K JMHEHHBIM M KBaapaTHBIM. [Ipocteifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckass MHTEpHpeTalusi ypaBHEHUH C JByMs MEPEMEHHbIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH C IByMs NepeMeHHbIMU. [IpuMepsl pelieHns: CUCTEM HEIMHEHHBIX YPaBHEHUU C IBYMs
MepPEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337124 aNreOpanyecKiuM CIIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJIHON NepeMEHHOM. PaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHON nepeMeHHOW. CHUCTeMbl JTMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

DOYyHKIUH

[onstne Qynkun. OOIacTh ONMpeAeNeHuss U MHOXKECTBO 3HaueHHH ¢(yHKmuu. CrocoObr
3aaHus QyHKITHI.

I'paduk Gyakuu. Urenne cBoicTB pyHKIMH 10 €€ rpaduky. [Ipumeps rpadukoB GyHKIHH,
OTpaXAIOIINX PEATbHBIE POLECCHI.

@OYHKIMY, ONHUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO NIPONOPLUOHAIbHBIE 3aBUCUMOCTH, HX
rpapukn. Oymkmun y = X2, y = X3, y = \X, y=|x|. ['paduueckoe pemenne ypaBHEH A i CHCTEM
YPaBHEHHHU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanonanbHbele yKcna, UppalMOHAJIbHBIE YHCIA, KOHEYHble M OECKOHEUYHbIE AECATUYHBIC
apoOu. MHOKeCTBO IEHCTBUTENBHBIX YHCE, ICHCTBUTEIbHBIC YNCIIa KaK OECKOHEUHBIE IECATHYHBIC
ApoOu. B3anMMHO OIHO3HAYHOE COOTBETCTBHUE MEXJIY MHOXECTBOM JCHCTBUTENIBHBIX YHMCENT U
KOOPJAMHATHOM IIPSIMOIA.

CpaBHeHUE [EWCTBUTENBHBIX 4YHCEN, apu(METUUYECKUE JEUCTBUS C JIEHCTBUTEIBbHBIMU
YHCIIAMHU.

Pazmepsl 00bEKTOB OKPYKAIOLIETO MUPA, JJIUTEILHOCTh MPOLIECCOB B OKPYXKAIOIEM MHUDE.

[Mpubnmx€HHOE 3HAYEHHWE BEJIMYUHBI, TOYHOCTh NpuOMmKeHus. OKpyrieHue dYucedn.
IIpukunka v OLEHKa PEe3yIbTATOB BEIYUCICHUM.

YpaBHeHNS U HEPABEHCTBA



JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUM, CBOAAILNXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIIMXCSA K KBaJApaTHBIM. bUKBaapaTHOE
ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEH W YETBEPTOM CTENEHEH pA3JI0KEHHEM Ha
MHOKUTEIH.

Pemenue npoOHO-pallMOHABHBIX ypaBHEHWH. PelieHne TEKCTOBBIX 3a7a4 aire0pandecKum
METOJOM.

VYpaBHeHHE C JABYMs INE€pEeMEHHBIMH M ero rpa¢uk. PemeHue cucreM ABYX JHMHEHHBIX
YPAaBHEHUH C IByMs IEPEMEHHBIMU. Pelienne cucTeM IByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEHHOE,
a Japyroe — BTOpoi crerneHd. ['padudeckas WHTEepHpeTanus CHCTEMbl ypPaBHEHHH C JIBYyMS
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PemnieHue cucrteM JIMHEWHBIX
HEpPaBEHCTB C OJHOW mnepeMeHHoOW. KBanpatHeie HepaBeHcTBa. ['paduueckas HHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

DyHKUUH

KBanparuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapadona, KoopanHATHI BEPUIMHBI TapadoJIbl,
0Chb CUMMETpPUHU TapadoIbl.

[paduxu byukmuii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicTsa.

Yuci10BbIE NMOCJIEI0BATEIBHOCTH U NIPOrPECCUH

[lonsiTue 4YKMCIOBOM MOCIIENOBATENILHOCTH. 3aJaHUE I10CIEAO0BATEIBHOCTH PEKYPPEHTHON
¢bopmyoit u popmysoi N-ro uieHa.

ApugmeTrrueckas u reoMeTpudeckas nporpeccu. @opmyiiel N-ro wieHa apupMeTHuecKoi u
F€OMETPUUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne 4YICHOB apHU(PMETUYECKOH W TEOMETPHYECKOW TMpPOrpeccHil TOYKamMH Ha
KOOPJMHATHOM IIOCKOCTU. JINHEWHBIN U AKCIIOHEHIIMAIBHBINA POCT. CII0KHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI YYEBHOT'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS IMpOrpaMMbl  y4yeOHOro Kypca «Aniredpa»
XapaKTepU3YIOTCSL:

1) naTpuoTnyecKoe BOCIUTAHUE:

NPOSIBIICHUEM MHTEpECa K MPOILJIOMY M HACTOSILIEMY POCCUMCKOM MaTEMaTUKH, HEHHOCTHBIM
OTHOLIEHUEM K TOCTHXKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMaTUYECKOM LIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIaJHbIX chepax;

2) rpamaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOSI3aHHOCTEW TIpa)<IaHMHA W peaju3ald ero Ipas,
MIpe/ICTaBJICHUEM O MaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHHMH,
IpoIelyp TPakAaHCKOro o0IIecTBa (HampuMmep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM PUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3TUUYECKUX IIPUHIHUIIOB B I€ATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:



YCTAaHOBKOM Ha AaKTMBHOE Yy4YaCcTHE B PEUICHUU MNPAKTUYECKUX 3a7ad MaTeMaTHUYeCKOU
HAIpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOro OOpa3oBaHMs Ha NMPOTSHKEHUH BCEH
KHU3HU JUIS YCHENIHOM MpodeccHOHaIbHON NeATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM MHIUBHYaJIbHON TPAEKTOPUU 0Opa30BaHUS M )KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYecKOe BOCTIMTAHKE:

CHOCOOHOCTBIO K HMOILMOHAIBHOMY W 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
OOBEKTOB, 331a4, PEIICHH, PAaCcCY)KICHUN, YMEHUIO BHJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpUEHTalle B JEeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX HpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA UEJIOBEKa, MPUPOAbI U OOIIECTBA, MOHUMAHUEM
MaTeMaTHYeCKON HAyKH KakK cepbl 4eTT0BEUeCKOM AeTeIbHOCTH, ITAIOB €€ PA3BUTHSI M 3HAYMMOCTH
JUISL pa3BUTHS LIUBWIM3ALUHU, OBJIAJCHUEM SA3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON KyJIbTypOH Kak
CPEICTBOM IIO3HAHUS MHpA, OBJAJACHUEM TPOCTEUIIMMHU HABBIKAMH HCCIIEJOBATEIbCKON
NEeSATEIIbHOCTH;

6) ¢usuueckoe BocuTanue, (popMupoBaHUE KYJIbTYPbI 310POBbSI M 3MOLHOHAIBHOIO
0J1aronoJyyus:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKAE 3HAHHUS B MHTEPECAX CBOETO 310POBbs, BEICHHUS
3I0pOBOT0O 00pasa KHU3HU (3I0pOBOE MUTAHHE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUNA M OTHAbIXA,
perynsipHasi (uzuyeckasi aKTUBHOCTH), C(HOPMUPOBAHHOCTBIO HABBIKA PEQIEKCHUH, NMPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY M TaKOro e MpaBa APyroro 4eaoBeKa;

7) 3K0JI0THYECKOEe BOCIIUTAHME:

OpHEHTAIlMe Ha MPHUMEHEHHE MaTeMaTWYeCKHX 3HAaHUM IJIs pelIeHus 3agad B 00JacTd
COXPAaHHOCTH OKpYXalolled Cpefpl, IUIAHHUPOBAaHUS IIOCTYIKOB W OLEHKHM WX BO3MOXHBIX
MOCNEACTBUM ISl OKPYXAloIIed cpenbl, OCO3HAHHEM TIJIO0ATBFHOTO XapaKTepa SKOJOTHYECKHX
npoOJieM U MyTeH UX PelICHHUS;

8) ajanTanus K H3MEHAIOUUMCH YCJI0BUAM COLMAJIbHONW M IPUPOIHON cpeabl:

TFOTOBHOCTBIO K JECUCTBUSAM B YCIOBUSAX HEOIPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO JEATEIIBHOCTh, B TOM YHCJIE YMEHHE YUYHUTHCS y JAPYTHX
Toel, mpuoOpeTaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIUU U3 OTIBITa
ApYrux,

HEO0OXOIMMOCThIO B (DOPMHPOBAHMM HOBBIX 3HAHWUN, B TOM 4Hcle (OPMYIUPOBATH HJIEH,
MOHSITHSI, TUNOTE3bl 00 OOBEKTAaX M SBIEHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
Ae(GUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BbI30B, TpeOYyIOLIMI KOHTpMEpP, KOPPEKTHUPOBATh MpPUHUMAaeMble peIIeHUus U JeHCTBUS,
(bopMynHpOBaThH M OIICHUBATH PUCKHU U TIOCIIEICTBHS, (HOPMUPOBATH OTIBIT.

METANIPEJJMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/IbHbIe YyHHBepCAIbHbIe y4eOHbIe AeificTBUSA
Ba3oBble Joruyeckue aeicTBUA:

® BbIABJIATH M XapaKTEPHU30BaTh CYHICCTBCHHBIC IIPU3HAKHM MATCMAaTHUYCCKUX O6'BCKTOB,
HOHHTHﬁ, OTHOIIICHUH MCKAY MNOHATHAMMU, (I)OpMyJ'IPIpOBaTL ONpPCACIICHUA HOHHTHﬁ, YCTaHABJIMBATb



CYLIECTBEHHBIN MPHU3HAK KJIacCHU(pUKALMU, OCHOBAaHHUS AJisi O0OOIIEHHUS M CpPaBHEHMS, KPUTEPUU
MIPOBOUMOI0 aHAIN3a,;

® BOCIIPUHUMATh, (POPMYIUPOBATH M MPeoOpa3oBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE H
OTpULIATENIbHBIC, €MIUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE;

® BBISIBJISITH MaTeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpeurs B (akTax,
JaHHBIX, HAOTIOACHUAX U YTBEPKIICHUAX, MPeIaraTh KPUTEPUH TSl BBISIBICHHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMH;

e Ie)IaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W HHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3aKIIOYCHHUH 110 aHAJIOTUH,

e pa3duparh JOKA3aTeNLCTBA MATEMAaTHYECKUX YTBEPXKACHUH (IpsMble M OT TPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECIIOKHBIEC JTOKA3aTeNIbCTBA MaTeMaTHYECKUX (DaKTOB, BHICTpaWBaTh
apryMeHTaluio, TPUBOAUTH TMPUMEPHl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIeHHUS;

® BEIOMpATH CII0CO0 pelieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHUS,
BBIOMpPATh HANOOJIEE MOIXOASIINI ¢ YIETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBarejabcKue 1eiCTBUA .

® IICTIOJIF30BATh BOIMPOCHI KaK MCCIIEIOBATEIbCKHI WHCTPYMEHT IMMO3HAHHSA, (OPMYIHPOBATH
BOIPOCHI, (PUKCUpYIOIIME MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHUE;

®[IPOBOANTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT,
HEOONbIIOE HCCIIEIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOi;

® CaMOCTOATENBHO (POpMyTUpOBaTh 000OLICHUS W BHIBOABI MO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIOZICHNS, WUCCIIEAOBAHUs, OIEHUBATH JOCTOBEPHOCTh MOJYYECHHBIX PE3YyJIbTAaTOB, BHIBOJOB U
000011IeHMIT;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TPEATIOJIOKEHHS O €T0
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

® BBISIBJISITH HEJOCTATOYHOCTh U HM3OBITOYHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOJUMBIX IS
peIIeHHS 3a1a9H;

® BEIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEICTaBICHUS;

e BEIOMpaTh (hopMy TMpeacTaBieHUs MHDOPMAIMM W WILIIOCTPUPOBATH pPEIIaeMbIe 3aJaud
CXEeMaMH, THarpaMMaMH, HHOU TpaduKoiil U X KOMOMHAIIUSIMH,

® OIICHUBATh HAAEKHOCTh HMH(OpPMAIMM TO KPUTEPUSM, MPEITOKEHHBIM YUYHUTEIEM WU
cOpMyIUPOBaHHBIM CAMOCTOSITENILHO.

KomMyHHKaTHBHBIE yHUBepCaJIbHbIE YUeOHbIe el CTBHA:

® BOCTIIPpUHUMATh U (OPMYJIHPOBATH CYKACHHS B COOTBETCTBHHM C YCIOBHSAMH H IICIISIMHU
oOLIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS TI0 X0y pelIeHUs 3a7aui, KOMMEHTUPOBATh MOJIYYCHHBIH PE3yNbTarT;

®B X0ji¢ OOCYXIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelraeMoi 3a1auM, BBICKA3bIBATh HJICH, HAICJICHHbIE HAa TOHMCK PEIICHHUS, COMOCTABISATH CBOM
CYXKIEHHUsSI C CYXKICHUSMH IPYrUX yYaCTHHUKOB JHAJIOTa, OOHAPYXKHMBATH PA3IM4Me M CXOJCTBO
MO3UINI, B KOPPEKTHOM opMme GOpMyIUPOBATH Pa3HOTIACHS, CBOM BO3PAKEHHUS;



® [IPE/ICTABIATh PE3YJIbTAaThl PEIICHUS 3a/layd, OSKCIIEPUMEHTA, HCCIIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMPATh (hOpMaT BBICTYIUICHUS C YYETOM 3a/1ad MPE3CHTAMN U OCOOCHHOCTEH
ayJIUTOPUH;

® [IOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBUIYaJbHOW pabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a/1ay;

® [I[PUHUMATH 1I€JIb COBMECTHOW JEeATEIbHOCTH, IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI padOT, HOroBapuBaThCs, 00CYXKIaTh Mpolecc U pe3yabTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKHX JIIOJICH;

® y4aCTBOBAaTh B TPYIIOBBIX (hopmax paboThl (00CyXkIeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U APYTHUE), BBITOIHATH CBOIO YacTh PaOOTHl U KOOPAMHUPOBATH CBOU JICUCTBHS C IPYTUMHU
YJIeHaMUd KOMaH/bl, OLIEHHWBAaTh KAadeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSM,
c(hOpMyIHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryssiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA

Camoopranuszaums:

® CaMOCTOSITEIbHO COCTAaBJIATh IUIAaH, aJlTOPUTM PELICHUS 33/1auu (UM €ro 4acTb), BBIOUPATH
crnocod pemeHUs C  y4E€TOM HMMEIOUIMXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATH BApPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJ/Ib, IMOIIMOHAIbHBIH MHTEJIEKT:

®BJAJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS IpoLecca M pe3yiabTara peIieHus
MaTeMaTUYECKOM 3a/1auu;

® [IpE/IBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IIPM pELIEHUM 3a/Jaud, BHOCHUTH
KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYAHOCTEN;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU TMOCTAaBICHHONW WENU U YCIOBUSM,
OOBSICHATH MPUYUHBI TOCTIKEHUS WM HEJAOCTH)KCHHUS IENH, HAXOAWTh OIIMOKY, AaBaTh OICHKY
nproOpPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATBI

K xoHIy 00y4eHus B 7 kjacce 00y4arouiicst HOTy4UT CIETYIOLINE IPEAMETHBIE PE3yIbTaThI:

Yuciia 1 BIYUCICHUSA

BbinonHATe, coderas yCTHbIE M NHCbMEHHBbIE NpPUEMBI, apudMeTHYecKue IeHCTBHUA C
palMOHaIbHBIMU YHCIAMHU.

HaxonnTh 3Ha4eHUs YUCIOBBIX BbIPAXKEHUH, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOB! U IPUEMBI
BBIYUCIICHUS 3HAUECHUH APOOHBIX BBIPAXKEHUH, CO/IEP)KAILIMX OOBIKHOBEHHBIE U JIECITUYHbIE TPOOH.

[lepexoauTh OT 0AHOM (HPOPMBI 3aTTMCH YKCEI K APYToii (IIpeoOpa3oBhIBATh AECATHUHYIO APO0b
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO IECSITUYHYIO
IpoOb).

CpaBHUBaTh M YIOPSA0UYMBAThH PallMOHAIBHbIE YHCIIA.

OKpyriasTh yncha.

BBITIONIHATE NPUKHUIKY W OLICHKY pPE3YyJIbTaTa BBIYMUCICHUN, OLEHKY 3HAYCHUH YHUCIIOBBIX
BBIPA)KCHMI. BBIMOIHATE AENCTBUSA CO CTENEHSMH C HaTypaJbHBIMU NIOKA3aTEIISIMHU.

IIpuMeHATh NPU3HAKK JENUMOCTH, Pa3I0KEHHE Ha MHOKUTEIIN HATypaJIbHBIX YMCEIL.

Pemlate NpakTUKO-OPUEHTUPOBAHHBIE 3aJAa4M, CBSI3aHHbICE C OTHOILIECHUEM BEJIMYUH,
MIPONOPIMOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMU, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHMS 3aa4 C
yu€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU paccMaTPUBAEMbIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHHsI

Hcnonb3oBaTh anreOpanyecKyl0 TEPMUHOJOTHIO M CHMBOJHUKY, IPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOIr0 MaTepHarna.

Haxoauts 3HaueHus OyKBEHHBIX BBIPAKEHUN MIPU 3a/IaHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHUs 1EJOr0 BBIPAKEHHS B MHOTOWIEH HPUBEACHUEM ITOJ0OHBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BhINOTHATE yMHOKEHHE OAHOWIEHA HA MHOIOWIEH U MHOTO4IEHA HA MHOTOWIEH, IPUMEHSATh
(dbopMyIBI KBagpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymecTBIATh pa3ioKeHNE MHOTOUJICHOB HA MHOXHTEINU C TOMOIIbIO BEIHECEHHMSI 32 CKOOKHU
00I11er0 MHOXHTEJISI, TPYINIHPOBKY CIIAraeMbIX, IPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh Tpeobpa3oBaHNs MHOTOUYICHOB AJIsl PELICHUS pa3iIMyYHbIX 33/7a4 U3 MaTeMaTUKU,
CMEXHBIX ITPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMH IOKa3aTEeNIMU JJIsl MpeoOpa3oBaHUs
BBIPAYKECHHIA.

YpaBHeHNs1 M HEPABEHCTBA

Pemate nuHElHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSAS MpaBUja MEpPExXoaa OT
HCXOJIHOT'O YPaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsATh, SABIISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[IpumensTh rpaduyeckre MeTOAbI P PELLICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[lonOupath mpuUMepsl Map YHCEN, SBIAIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHS C JBYMS
MIEPEMEHHBIMU.

CTpouTth B KOOPAWHATHOH MJIOCKOCTU TpadyK JIMHEHHOTO YpaBHEHHS C ABYMS IIEPEMEHHBIMH,
MOJIB3YACh TpaKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cucteMbl OBYX JIMHEWHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMH, B TOM 4YHUCJE
rpau4ecKH.

CocTaBiATh U pemaTh JUHEWHOE YPAaBHEHHUE WIA CUCTEMY JINHEWHBIX YPABHEHHM 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1auy MOJIYY€HHBIN PE3YNbTaT.

DOyHKIUH

N300pakaTh HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3a[IMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha aareOpandyeckoM si3bIKe.

Otmeuath B KOOPJAMHATHOM IJIOCKOCTH TOYKH 110 33JaHHBIM KOOpJAUHATaM, CTPOUTH Ipapuku
nuHeHbIX QyHkuui. CTpouTs rpaduk GyHkuuu y = [x|.

OnuchIBaTh ¢ MOMOLIBIO (PYHKIIUI M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMUYMHAMHU: CKOPOCTH,
BpEMS, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTENBHOCTh, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYSHHIO €€ apryMeHTa.

[Monmmare Tpadudeckuii crmoco0d TpeACTaBIeHUS W aHaIM3a WH(OpMAIMH, W3BJICKATh U
UHTEPIIPETUPOBATh UH(POpMaIIHIO U3 TPadUKOB peaJbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoH1y 00y4eHus B 8 kjacce 00yqaronuiicst HOXy4UT CIEIYIOUINE TPEIMETHBIE PE3YIbTaThI:

Yucia v BbIYUCICHUSA

Hcnonb3oBaTh HavalbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHMS M BBIYUCICHUH, H300pakaTh JCHCTBUTEIbHbIE YHCIA TOYKAMHU Ha
KOOPJIMHATHON IPSIMOIA.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJIUThH KBaJpaTHbIE KOPHU,
UCTIONB3ysl TPH HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOJHATH MPeoOpa3oBaHUs BBIPAKECHUH,
CoZIepKalIuX KBaJgpaTHBIE KOPHU, UCIIOJB3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OONBIINX U MAJBIX YHACET C TOMOIIBIO IECATUUHBIX ApoOeii u cTeneHei
yucina 10.

Aare0panyeckune BbIpaKeHUs



[lpuMeHATh NOHATHE CTEMEHW C LENbIM I0Ka3aTelleM, BBINOIHATh MpPeoOpa3oBaHMs
BBIPAKECHUM, COAEPIKALUX CTEIICHH C LIEJIBIM [I0KA3aTEIIEM.

BhINOTHATE TOX/AECTBEHHbIE PE0OpPa30BaHUs PALIMOHAIBHBIX BHIPAKEHUI HA OCHOBE MPaBUI
JefcTBUI HaJl MHOTOYIEHAMH U alnreOpandecKuMU ApoOsSMHU.

PacknansiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[IpumensaTs npeobpa3oBaHUs BhIpAXKEHHUH AJI pelIeHUs] pa3iMyHBbIX 33jJad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 pEaIbHON IPAKTUKH.

YpaBHeHHUsI H HEPABEHCTBA

Pemats nuHENMHbIE, KBapaTHBIE YPAaBHEHUS U PALIMOHAJIBHBIC YPABHEHHUS, CBOIAIIUECS K HAM,
CUCTEMBI IByX YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

[IpoBoanTE mpoCTEHIINE UCCIENOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHHI, B TOM 4HCIIE C
IpUMEHEHHEM rpauuecKux NpeAcTaBlIeHuil (yCTaHABIMBAaTh, UMEET JM YpaBHEHUE WIN CHUCTEMA
YpaBHEHHUH PELIEHUSs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT citOBeCHOM (OPMYITUPOBKHU 33/1a4 K €€ anreOpandecKoi MOIENN C TTIOMOIIBIO
COCTaBJICHUSl YPAaBHEHMs WM CHUCTEMBl YPAaBHEHMH, HWHTEPIPETHPOBATb B COOTBETCTBHU C
KOHTEKCTOM 3a/1ayyl MOJIY4YEeHHBIN pe3ynbTar.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIA CPAaBHEHUSA, OLCHKH, PEINATh JIMHEHHBIC
HEPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, JaBaTh I'pa)uuecKyro WITIOCTPALIMI0 MHOXKECTBA
pElLIeHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA

[loHnmaTh ¥ UCTHONB30BaTh (DYHKIIMOHAIBHBIC MOHATHUSA M S3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003Ha4YeHMs), ONpEAENATh 3HAaUeHHE (PYHKIMU MO 3HAUYEHUIO apryMeHTa, ONpeNeNsTh CBOMCTBA
byHKIMH 110 €€ TpaduKy.

Crtpoutb rpaduKku 3JeMeHTAPHbIX (PYHKIUN BHA:

y=k/x,y=x2,y=x3,y = [X|, y = VX, onuchIBaTH CBOICTBA YHCIOBOH (hYHKIHH 11O &8 rpaduKy.

K xoH1y 00y4eHus B 9 kjacce 00y4aronuiics HOXy4UT CIETYIOLIIE IPEAMETHBIE PE3YyIbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YHOPSAJOUYMBAThH pallMOHAJIbHBIE U HPPALMOHAJIbHBIE YHUCIIA.

BeinonusaTe apupmeTHyeckue IEHCTBUS C PALMOHANBHBIMU YHCIAMH, COYETass YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHIIIOJIHATH BEIUMCIIEHUSI C HPPALMOHAIBHBIMH YHCIIAMH.

Haxonute 3Ha4YeHMs CTeNneHEH ¢ LEJIbIMU II0KA3aTeIIMA M KOPHEW, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyryiTh AEMCTBUTEIbHBIC YUCIIA, BBITOIHITh IPUKHUIKY pE3yibTaTa BBIYUCIECHUHN, OLICHKY
YHCJIOBBIX BBIPAKCHHH.

YpaBHeHNS U HEPABEHCTBA

Pemath nuHelHbIE M KBaJpaTHbIE YpPaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HUM, IpOCTeHine
IpOOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemath cucTteMbl ByX JIMHEMHBIX YpPaBHEHHM C JIBYMsI NMEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHHUN, B KOTOPBIX OJHO YPABHEHUE HE SABJIACTCSA TMHEHHBIM.

Pemrate TeKkCTOBBIE 331aUy aNreOpandeckuM CrocoOOM C TIOMOIIBIO COCTaBIEHUS! ypaBHEHHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoauTh mpoCTEHIINE MCCIENOBAHMS YPABHECHMM M CHCTEM YPAaBHEHHMH, B TOM 4YHCIE C
NpUMEHEHHEM rpauuecKux NpeAcTaBlIeHuil (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMA
YpaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOUEe).

PeiaTh 1uHeliHbIE HEPAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXkaTh pellICHHE HEPABEHCTB
Ha YHCIIOBOM NPSAMOM, 3aIIUCBHIBATh PELIEHUE C TIOMOLIBI0 CUMBOJIOB.



Pemate cucteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIKOYAIOLIME KBaJpaTHOE
HEPAaBEHCTBO, M300pa)KaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YWCJIOBOM MPSIMOM, 3alHCHIBATH
pELIEeHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IUYHBIX 3aa4.

DyHKIUH

Pacno3naBathe (pyHKIMM M3ydeHHBIX BHUIIOB. [loKa3pIBaTh CXEeMAaTHYECKH PACIOJIOKCHHE Ha

KOOPJIMHATHO# TI0cKOCTH rpadukoB GpyHKIwmid Buga: Y = kx,y =kx + b,y =k/x,y =ax2 + bx + ¢, y
=x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHiT K03(PHUIMEHTOB, OMICHIBATS CBONCTBA ()YHKIIHIL.

Crpouth M H300pakaTh CXEMATUYECKU TpapUKH KBAJPATUYHBIX (DYHKIMHA, ONMHUCHIBATH
CBOWCTBA KBaIPATUYHBIX (PYHKIUH 1O UX TpapuKam.

Pacnio3HaBate KBagpaTH4HyI0 (QYHKLHUIO 1O (opMyse, NPUBOAUTH MPUMEPHI KBaJPaTUIHbBIX
(byHKUMH U3 peanbHON KU3HU, GU3UKU, TECOMETPHUU.

YucaoBbie M0OCT€10BATEILHOCTH M POrpeccuu

Pacno3naBate apudMeTHUeCKyl0 M T'€OMETPUUYECKYI0 IMPOrPEecCHH MpHU Pa3HbIX crocolax
3a/laHusl.

BbINOMHATE BBIYMCIIEHHS C HCIMOJNB30BaHMEM (OpMyl N-ro wieHa apudmernyeckoil u
rE€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHBI OCIEI0BATEIBHOCTHA TOYKAMH Ha KOOPJUHATHON TIOCKOCTH.

Pematp 3ama4m, CBsI3aHHBIE C YMCJIOBBIMH IIOCIEAOBATEIBHOCTMHU, B TOM YHCIIE 3aa4M U3
peanbHOM JKU3HU (C UCTIOIBb30BaHUEM KaJIbKYIIATOPA, IIM(PPOBBIX TEXHOIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumeHoBaHnue KoanuectBo
JuaekTpoHHble (undpoBbIE)
Ne nn/m pa3aesioB H TeM yacoB
o0pa3oBaTe/ibHbIE PeCypChl
MpOrpaMMbl Bcero
1 Yucnna u BEIYHCICHUS. 25 bu6nuoreka [IOK
PanronanbHble yncaa https://m.edsoo.ru/7f415b90
5 Anrebpanueckue 97 bubnmoreka [JOK
BBIPa)KEHUS https://m.edso0.ru/7f415b90
3 YpaBHeHUA U 20 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopnunate! u rpaduku. 24 bub6mmorexa [IOK
OyHKIHH https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 5 bubmuotexa [IOK
0000uIeHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102
[10 ITPOIT'PAMME

8 KJIACC
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HaumeHnoBanue KoauuecTBo
JIeKTpPOHHBIE (HH(PPOBBIEC)
Ne n/m pa3aesioB U TeM JacoB
o0pa3oBaTe/ibHbIE PeCYpChl
NMPOrpaMMsbI Bcero
1 Yucna v BEIYHCIICHUS. 15 bubmuorexa [IOK
KBaapatHbie KOpHH https://m.edsoo.ru/7f417af8
, gncna W BbIYHCJICHUS. , BuGmorexa LIOK
TCTCHb € HEBIM https://m.edsoo.ru/7f417af8
IoKa3aTelieM
3 ‘:SIFZ?KZ?:II/ITC;:: aTHBIN 5 bubmorexa OK
p ’ P https://m.edsoo0.ru/7f417af8
TpEXUIICH
. Anrebpanueckue . Butmorexa LIOK
BRIPANCCHILL https://m.edsoo.ru/7f417af8
Anrebpanueckasi 1po0b
5 ;]: a;:eeHHcIE:I KBagpatHrlie 15 bubmmorexa [IOK
P P RBap https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 y: a;HeeHCHH:I Cricre 13 bubnmnoreka [IOK
HepaBeHcTBa. CHCTEMBI
P . https://m.edsoo.ru/7f417af8
ypaBHEHUI
;| o memo oK
P ' https://m.edsoo0.ru/7f417af8
HepasenctBa
8 Oyukuuu. OCHOBHBIE 5 bubmuorexa [IOK
TTOHATHUS https://m.edsoo.ru/7f417af8
9 ®yHkImu. Yuciosbie 9 bu6mmoreka [IOK
byHKIIMN https://m.edsoo.ru/7f417af8
10 [loBTOpEHME M 6 bub6muorexa [IOK
00001IeHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102
I1O ITPOTPAMME
9 KJIACC
KoaunuecTBO
Ne HanmeHnoBanue pa3ieinoB u YACOB DJIeKTpPOHHBIE (HH(PPOBBIEC)
n/n TeM NMPOrpaMmbl o0pa3oBaTejibHbIE pecypchbl
Bcero
1 Yucaa ¥ BEIYUCICHUS. 9 bubnunorexa LIOK
JleficTBUTEIBHBIE YHCIIA https://m.edso0.ru/7f419d08



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

VYpaBHEHUS U HEPABEHCTBA.

2 Y/PaBHEHILA ¢ OZHOM 14 ﬁgsg:lf/ﬁéezzgﬁlj/7f4lgdos
MePeMEHHON

3 YpaBHEHUs U HEPABEHCTBA. 14 bubmmorexa [IOK
CucTeMbl ypaBHCHHI https://m.edsoo.ru/7f419d08

4 VYpaBHEeHUS U HEPABEHCTBA. 16 bubmuoreka [IOK
HepaBenctpa https://m.edso0.ru/7f419d08

bubmuorexa [IOK

> Dymriim 16 https://m.edsg)lo.ru/7f419d08

5 Yucnooseie 15 bu6mmoreka [IOK
MOCJICI0BATEILHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpenwue, 06001IeHNE, 18 bu6nunorexa LIOK
CHCTEMATU3ALNS 3HAHUN https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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