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HHOACHUTEJIBHAA 3AIIUCKA

Pabouass mporpamma mo yueOHOMY mpeameTy «Ainrebpay COCTaBlieHAa B COOTBETCTBHH C
dI'OC 000 2021 u ®OIT OO0 2023 Ha ypoBEeHb OCHOBHOrO 00OImIero obpazoBaHus s 7-9
KJIACCOB.

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO oOmiero oOpa3oBaHUs: OHa
o0ecrieynBaeT M3y4eHHE APYIHX NUCIHIUINH, KaK €CTECTBEHHO-HAyYHOrO, TaK U T'yMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ul NMPOAOIDKEHHMsS OOpa3oBaHMSA U B MOBCEJHEBHOHN >KHU3HH.
PazButne y oOydaroomuxcs HaydHbIX HpPEIACTaBICHUH O IPOUCXOKICHUHM M  CYLIHOCTH
anredpandecKkux a0CTPaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SBJICHUI H MPOIIECCOB
B IpHpoJie U OOIIEeCTBE, POJIM MAaTEMAaTUYECKOIO MOJECIMPOBAHUS B HAyYHOM IO3HAHUHA WU B
IPAaKTUKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MMPOBO33PEHMsT M KauyecTB MBbIIUICHUS,
HEOOXOAUMBIX Ul aJanTalud B COBpeMEHHOM LudpoBoMm oOmiectBe. M3yuenue anreGpbl
o0ecrieynBaeT pa3BUTHE yMEHHUs HAOIIOAAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS U
BBIBOZIbI, (OpMYIMpOBaTh yTBepxkaAeHus. OcBoeHue Kypca anreOpbl oOecreuuBaeT pa3BUTHE
JIOTMYECKOTO MBIIUIEHUST OOYyYaroIMXCsl: OHU MCIOJIB3YIOT JAEAYKTUBHbIE M HHIYKTUBHBIE
paccyxacHusi, 0000IIeHNEe U KOHKPETHU3AIHIO, a0CTparupoBanue u anajgoruto. O0yueHue anredpe
IPEIoiIaraeT 3HAYUTENbHBIH 00BEM CaMOCTOATENBHON NEATETPHOCTH OOYYaIONIMXCS, MO3TOMY
CaMOCTOSITENILHOE PELICHUE 3314 SIBJIETCS peaau3aliell AeaTelIbHOCTHOrO MPUHIUIA 00yUeHHUSL.

B ctpykrype mporpammsl yue6HOro Kypcea «Aisredpa» uiss OCHOBHOTO 00IIEero oOpa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-METOAMYECKHEe JUHUH: «Yucia W BBIYUCICHU,
«AnreOpanyuecKkue BBIpAKEHUS», «YPaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxnas w3 3tHx
COJIepKATeIbHO-METOJUUECKUX JIMHUI pa3BUBAETCS Ha NPOTSHKEHMM TPEX JIeT M3Y4eHHUs Kypca,
B3aUMOJICHCTBYSl ¢ JAPYrUMM €ro JUHMAMU. B xone m3yueHuss yuyeOHOro kKypca oOydarommmcs
MPUXOJUTCS JIOTHYECKH PacCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3M ¢
3TUM B TMpOrpamMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3Jieiax MaTeMaTHYeCKOro 00pa3oBaHUs M CIIOCOOCTBYOIINE
OBJI4/ICHUIO 00YUaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4yeckoro si3bika. ConepkaTeabHON U
CTPYKTYPHOM OCOOEHHOCThIO y4eOHOro Kypca «Amnredpa» sBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copnepxanne nuHAN «YUClIa ¥ BEIYMCIICHUS CITY)KUT OCHOBOW ISl TAaJbHEUIIETO U3YUSHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYYaAIOLIUXCS JIOTHUECKOTO MBIIIIEHUS, (POPMUPOBAHHIO
YMEHHUSl T0JIb30BaThCsl AITOPUTMAMHU, a TaKKe MPUOOPETEHHI0 NPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX JIJIsl TIOBCEIHEBHOW XHM3HHU. Pa3BUTHE TOHATHS O 4YHCIEe HA YPOBHE OCHOBHOTO
o0rmIero o0pa3oBaHMs CBSI3aHO C PAlHOHAIBHBIMU M HPPAMOHAIBHBIMH YHCIaMU, (POPMHPOBAHNEM
NpeJCTaBIeHUN O JAECHCTBUTEIHLHOM YHCIIE. 3aBEepIICHUE OCBOEHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHemMy 001eMy 00pa3oBaHuIO.

Copepxanue IByX anreOpandeckux JUHUM — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUs
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO y OOy4aIOUIMXCS MaTeMaTUYeCKOro ammnapara,
HEOOXOMMOro JUIs pelleHus 3a7ady MaTeMaTHKH, CMEXHBIX IpPEIMETOB U  IPaKTHKO-
OpPUEHTHPOBAaHHBIX 337a4. Ha ypoBHE OCHOBHOro o0Iero oOpa3oBaHus Y4eOHBIN MaTepHuan
TPYNIIAPYETCS BOKPYT pallMOHAIBHBIX  BBEIpQKEHWH. AnreOpa JIEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKH KaK sI3bIKa JUIS TOCTPOCHUS MaTeMaTHYeCKHX MOJIENICH, ONMMCAHHs TPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOJAT TakkKe NalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOT0, B YACTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMATHKH,



U OBJIaJCHHE HaBbIKAaMHU JACIYKTHUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOIBHBIX (HopM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTRBY.
Conmepxanne  (yHKUIMOHAIBHO-TpapUyeckOod  JIMHUM  HAIEJIeHO  Ha  TOJy4eHHue
00y4JarmuMuUCs 3HAHUNA 0 (QYHKIMIX KaK BaKHEHIIeH MaTeMaTHUYeCKON MOJENU ISl ONMCAHUS U
UCCJIEIOBaHMSI Pa3HOOOpa3HbIX MPOLIECCOB W fABIEHUN B mpupoje u oOmiectBe. l3yueHue
MaTepuaja CIOCOOCTBYET pa3BUTHIO Yy OOYYalOIIUXCS YMEHHUS HCIIOJIb30BaTh pa3jInyHbIe

BBIPA3UTEIbHBIC CPEICTBA S3bIKA MATEMATHKH — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJaJl B ()OpPMHUPOBAHUE IMPEICTABICHUI O pPOJIM MAaTEMATHKU B Pa3BUTHH LIUBUIU3ALUU U
KYJIBTYpBI.

Cornacno yueOHOMY I1aHy B 7-9 Kiaccax u3ydaercsi yuyeOHBIH Kypc «Anredpay», KOTOPBIH
BKIIIOYAET CJICAYIOIIME OCHOBHBIE pa3enbl  coaepkanus: «Uumcma W BBIYMCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha usyuenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hejaento), B 8 knacce — 102 yaca (3 gaca B Henmemnio), B 9 kimacce — 102 ygaca (3 ydaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucsia ¥ BbIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECTUYHBIE, IEPEX0 OT OAHOU (opMbI 3anucu ApoOeit K Jpyrou.
IlonsiTHE palMOHAIBHOIO YMCIA, 3alMCh, CPAaBHEHHE, YIOPSIJAOYMBAHHE DPALMOHAIBHBIX YHUCEI.
Apudmernueckue NEHCTBUS C pallMOHAIbHBIMU YKciaamMu. Pemenue 3aiay U3 peaabHOW MPaKTUKU
Ha yacTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpejesieHue, NmpeoOpa3oBaHHE BBIpAKEHHH Ha
OCHOBE OIpeJeNIeHus], 3anuch 0oapmMX yucen. IIponeHTsl, 3amuch MpOLEHTOB B BUAE IpoOU U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjayll Ha MPOLEHTHI, PEIIeHHE 3a/1ay U3 peanbHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIA HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auaredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YHMCIIOBOE 3HAYCHUE BBIPAXKCHUSA C INEPEMEHHOW. JlomycTHMBbIE 3HAYCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXIY BEIMYMHAMU B BUJE (GopMyiibl. Beruncienus
no ¢opmynam. IlpeobpazoBaHnue OYKBEHHBIX BBIPAXKEHHUH, TOXKJIECTBEHHO PpAaBHBIE BBIPAKEHUS,
npaBwiia IpeoOpa3oBaHUsl CyMM W NIPOU3BEJIEHUH, NMpaBuila PacKpbITUS CKOOOK U MpPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIeM.

OpHouneHbl M1 MHOrowieHbl. CreneHb MHOrowieHa. ClOKEeHWe, BBIUMTAaHUE, YMHOXEHUE
MHOTOWwIeHOB. DOpMyIibl COKpAaIIEHHOTO YMHOYKEHHs: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHUS, MpaBuja MPeoOpa3oBaHUS ypaBHEHUS, PaBHOCHIBLHOCTD
YpaBHEHUM.



JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIIO KOPHEW JIMHEHOTO YpaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHUH. CoCcTaBlIeHNE ypaBHEHUH 110 YCIOBUIO 3a1aul. PerneHne TeKCTOBBIX 3a7a4 ¢
MMOMOUIBIO YPABHEHU.

Jlunelinoe ypaBHEHHE C JABYMsS NEepeMEHHBIMH M ero rpaduk. Cuctema ABYX JHMHEHHBIX
yYpaBHEHUU C JABYMs IepeMeHHbIMH. PelieHue cucreM ypaBHEHHIl CIOCOOOM MOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUUHA

Koopaunara Touku Ha npsiMoid. UncioBble MPOMeXyTKU. PaccTosiHue Mex 1y IByMsI TOUKaMU
KOOPJMHATHOU MPSIMOIA.

[IpsmoyronbHas cuctema koopauHatr, ocu OX m Oy. Abcuucca ¥ opAMHaTa TOYKM Ha
KoopAunHATHON miockoctu. Ilpumepsr rpadukoB, 3amaHHbIX (popmynamu. YreHue rpadukoB
peanbHbIX 3aBucuMocteid. [lonarue ¢ynknuu. I'papuk dynknuu. CpolictBa dhyHKumi. JInHeHas
byuknus, e€ rpaduk. I'padux dynkuun y = |X|. ['padudeckoe peiieHne TUHEWHBIX ypaBHEHUH H
CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yuciia ¥ BbIYHMCICHUSA

KBagparueiii kopeHb u3 uucna. l[lonstue 00 wuppaunoHasbHOM uwucie. JlecsaTu4HbIe
NpUOIKEHUsT MppalMOHAIbHBIX 4uced. CBOMCTBA apu(METHUECKUX KBAJpPAaTHBIX KOPHEH M HX
IIPUMEHEHNE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAXKEHUH U BbIYKUCIEHUM. [lefiCTBUTEIbHBIE YHCIA.

Crenens ¢ 1enbIM II0Ka3arenaeM U e€ cBoiicTsa. CTaHaapTHas 3alnch YHCIa.

Anredpanyeckne BbIPaKeHUSA

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckast apoO6b. OcHOBHOE CBOWCTBO ajiredpauueckoil apodu. CrioxeHue,
BbIUWTAaHUE, YMHOXXEHUE, JelieHue anredpandeckux apoOei. PanuoHanbHbIE BBIPAKEHUS U UX
npeoOpazoBaHue.

YpaBHeHus! U HepaBeHCTBa

KBanparHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMi, CBOAAIIMXCS K JIMHEHHBIM U KBajgpaTtHbM. [Ipocreiimme apoOGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass mHTepnpeTanus YpaBHEHUH C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C ABYMs NEpEMEHHBIMU. [IpuMepsl pemeHus cucTeM HEIMHEWHBIX YPaBHEHUH € IByMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM.

YucnoBble HEpaBEHCTBA M HX CBoWCTBA. HepaBeHCTBO ¢ OAHOM TEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NepeMeHHOW. CHCTEeMBI TMHEHHBIX
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynkuu. OOnacTe onpeneNeHus U MHOXKECTBO 3HaueHUH ¢(yHkimu. CrnocoOsl
3ananus QyHKIUH.

['padux ¢pynkuuu. Urenue cBoiictB pyHkmu no e€ rpaduky. IIpumeps! rpadukoB GyHKIHIA,
OTpaXaloIIUX peaibHbIE MPOIECCHI.



@OyHKINHK, ONMMCHIBAIOIIME TPSIMYI0 W OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpapukn. Oynkuun y = X2, y = X3, y = \X, y=|x|. T'paduueckoe pemenne ypaBHeHHiT H CHCTEM
YpaBHEHUM.

9 KVIACC

Yuciia 1 BLIYUCICHUA

PanmonanbHble 4Kcna, MPPALMOHANBHBIE YHCIA, KOHEYHbIE U OCCKOHEYHBIC IECATUYHBIC
npodu. MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTENIbHBIE 4YHCIA KaK OECKOHEUHbIe
JecATUYHbIe 1po0H. B3auMHO 07HO3HAUYHOE COOTBETCTBHE MEXJy MHOXKECTBOM JI€HCTBUTEIBHBIX
YuCeJl U KOOPAUHATHOU MPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apUPMETHYeCKue IeHCTBHA C JACHCTBUTEIHHBIMU
YHUCJIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AJTUTEIBHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpuOnmxk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MNpUOMMKEHHsS. OKpYyrJIeHHEe YHUCEll.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHUs] M HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIIUXCA K JIMHEHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOJAIIMXCS K KBaJApaTHbBIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEl W YETBEPTOM CTENEHEN pA3JI0KEHUEM Ha
MHOKHTEJIH.

Pemenne npoOHO-pallMOHaNbHBIX YpaBHEHHMH. PeleHne TeKCTOBBIX 3a7ay anreOpanyeckKum
METOJIOM.

VYpaBHeHUEe ¢ JIByMsI TNEpEeMEHHBIMH M ero rpaduk. Pemenune cucrteM IBYX ITHMHEWHBIX
YpaBHEHUN C ABYyMs IIEpEMEHHbIMU. PelleHue cucrteM IBYX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpoM creneHH. I'paduyeckas uHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aireOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOW. PemieHune cucreM JIUHEHHBIX
HEpaBeHCTB C OJHON mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTepHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBangpatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaGona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

[lonsiTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-TO WiIeHa.

Apudmernueckas 1 reomerpudeckas nporpeccuu. @opmysnbsl N-ro ujaeHa apupMeTuyecKon u
F€OMETPUYECKON TPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4IeHOB apU(pMETHYECKOH U TEeOMETPUYECKOW Mporpeccuii TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN U SKCIIOHEHIIUAIBbHBINA POCT. CI0XKHBIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
INPEIMETA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMA IpOrpaMMbl  y4deOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HHTEpEca K NPOLIIOMY M HACTOSALIEMY POCCUMCKON MaTEMATHKH, LICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKEHHUSAM POCCHUMCKUX MATEMATHUKOB Y POCCUMCKOW MAaT€MAaTHYECKOW IIKOJIBI,
K HCII0JIb30BAHUIO 3TUX JOCTHKEHUH B IpYrMX HayKaX U NPUKIAIHBIX chepax;

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

TFOTOBHOCTBIO K BBIINOJHEHUIO OOSA3aHHOCTEH TIpaXJaHMHA W pealu3alud ero Ipas,
NPEICTaBJICHUEM O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SBICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXIEHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAaHUEM
BaXHOCTU MOPaJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOIO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B PELIEHUM MPAKTUYECKUX 3aJa4 MaTeMaTUYECKOU
HalpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTE€MaTHYeCKOro oOpa3oBaHUs Ha IMPOTSHKEHUU Beeil
KHU3HU JJIs1 YCHEIHOW NMpOo(ecCHOHAIBHONW NEeATeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYAJIbHON TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHNI, YMEHUIO BUJETh MAaTeMaTH4YECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHMA:

OpHUEHTAllMell B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IMpe/iCTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, MPUPOAbI U OOIIeCTBA, IOHWMaHUEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YeIOBEYECKOW MAESITeIbHOCTH, 3TalmoB €€ pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHs LMBUIIN3ALMHU, OBJIAJCHUEM S3bIKOM MAaTEMAaTHKH U MaTeMaTHYECKON
KYJIbTYpOH Kak CpEJACTBOM IIO3HAHUS MHpa, OBJIAJEHUEM MPOCTEHIIMMHM  HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢pusnyeckoe Bocnuranue, GopMHUPOBAHHNE KYJIbTYPHI 310POBbSl U 3MOLHOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTHIO IIPUMEHATH MaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3[0POBbS, BEACHMUS
3I0pOBOr0 00paza >KM3HHU (30pOBOE NMHUTAHME, COATAHCUPOBAHHBIA PEXHUM 3aHITUA U OTABIXA,
perynsapHas (usuueckass aKTUBHOCTB), C()OPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:



OpHUEHTAIMEH Ha TMPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWM JJIA pemieHus 3a7ad B 00JacTu
COXpaHHOCTI/I 0pr>1<a101uef/’1 CpGI[BI, HHaHI/IpOBaHI/IH HOCTYHKOB U OIICHKH HuX BO3MOXHBIX
MOCJICJICTBUM JIJIST OKPY’XKAIOWIEH Cpe/ibl, OCO3HAHUEM TJI00ATbHOIO XapaKTepa SKOJOTHMYECKHX
po0JIeM U yTeH UX PEIICHHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBHO K IIGfICTBI/I&IM B YCJIOBI/IHX HCOHpeI[eJIéHHOCTI/I, ITIOBBIIIICHU IO ypOBHSI CBOCﬁ
KOMIICTCHTHOCTHU ‘-ICpCS HpaKTquCKyIO ACATCIBHOCTh, B TOM 4YHUCJIC yMeHI/Ie y‘-II/ITBCSI y IIpyrI/IX
JI0JIel, MPUOOpeTaTh B COBMECTHOM JACATEIBPHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIIMH W3
OTIBITA JIPYTHUX;

HEOOXOMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHWMW, B TOM 4HCIE (POPMYTUPOBATH HJIEH,
IIOHATHUSA, THIIOTE3bI 06 O6I>CKT8,X 1 SBJICHHUAX, B TOM YHCIJIC paHee HCU3BCCTHBIX, OCO3HaBaThb
neuIuThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYID CHUTYAIIMIO, BOCIIPUHUMATHh CTPECCOBYIO CHUTYAITHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH MNPUHUMAEMbIE pPEIICHUS M JeHCTBUS,
(GOopMyIMPOBATh U OLICHUBATH PUCKU H ITOCIICICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue aeiicTBUA:

® BBUIBISITh M XapaKTEpU30BaTh CYNIECTBEHHBIC IPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHUH MEXIy HOHATHAMM, (OPMYIUPOBATh OIpPEIEICHUS IOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINK, OCHOBAHHS Il 0000IIeHUsT U
CPaBHEHHUsI, KpUTEPUHU ITPOBOAMMOIO aHAJIN3a;

® BOCIPUHMMATh, (POPMYIUpPOBaTH U NPEeOOPa3OBBIBATH CYXACHUS: YTBEpIUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

® BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NMPOTHUBOpEUUs: B (akrax,
JaHHBIX, HAONIOACHUSX U YTBEPKIEHUAX, Mpe/yiaraTb KPUTEPUH JJs1 BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KICHHUH (TMpsSMbIE U OT MPOTUBHOIO),
IPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYecKuX (PaKToB,
BBICTpAauBaTh apryMEHTAallUI0, NMPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PacCyXICHHUS;

e BBIOMpaTh CHocoO pemieHuss y4dyeOHOM 3agauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Hambosee MOAXOMALINI ¢ y4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® HCMOJb30BATH BONPOCH KaK MUCCIEI0BATENbCKII HHCTPYMEHT MO3HaHUs, POpPMYINpPOBATH
BOIPOCHI, (PUKCHPYIOLIHE MPOTUBOPEUHE, MPOOJIEMY, CaMOCTOATENHHO YCTAHABJIUBATH
MCKOMOE U JJaHHO€, POPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

® [POBOJIUTH [0 CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIM OSKCIIEPUMEHT,
HEeOO0JIbIIIOE UCCIIeI0BAaHUE 110 YCTAHOBJIEHNIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa,
3aBHCUMOCTEI 0OBEKTOB MEXKy CO00i;



CaMOCTOSTENLHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEASHHOTO
HAOJIOJICHUS, WCCIICJIOBAHMS, OICHUBATH JIOCTOBEPHOCTH IOJIYYCHHBIX pPE3YyJIbTAaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOKHOE Pa3BHTHE MPOIIECCA, a TAKKE BBIIBUIaTh ITPEIITOJIOKECHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBIISITh HEJJOCTATOYHOCTb M M30BITOYHOCTHh MH(POPMALIMH, JTAaHHBIX, HEOOXOUMBIX IJIs
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3HPOBATH, CHCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpEICTaBICHHUS;

BBIOMpAaTh (OpMY NpeAcTaBiIeHUs WHPOPMALKUU M MIUIIOCTPUPOBATH pEIIaeMble 3a4aul
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(MOPMAIMHM MO KPUTEPHSIM, HPEAJIOKEHHBIM YUUTEIIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIPUHUMATh M (HOPMYJIMPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSAMH H LEISIMH
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, /JaBaTh IMOSICHEHUS IO XOAY pEIIeHUs 3a/Ja4d, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/l OOCY)KIECHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOil TeMbl, IPOOJIEMBI,
perraeMoi 3aaa4d, BHICKA3bIBATh WJEH, HALICIICHHBIE HA MOUCK PEIICHUs, COMOCTaBIISATH
CBOM CYXXJCHHUS C CYXICHHUSIMHU JPYrHX YYaCTHUKOB JMANOra, OOHAPYKUBATh Pa3Inuue U
CXOJICTBO TIO3MIMH, B KOPPEKTHOH ¢opme GOpMyIHpPOBaTh pa3HOTIIACHS, CBOH
BO3PAXKCHHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUS 3a7add, SKCIIEPUMEHTa, WCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C YY4E€TOM 3a1ad TpPE3eHTAlUU |
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh W WCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAJIFHOW PaOOTHI MPH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATH 1IeJTb COBMECTHOW NEeATENIbHOCTH, TUIAHMPOBATh OPTraHW3AIMI0 COBMECTHOM
paboThl, pacrpeneisaTh BUAbI paboT, JOroBapuBaThCs, 00CYXIaTh MPOLECC U Pe3yabTar
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYkaAeHUs, OOMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI U APYTHE), BHIOIHATH CBOIO YacTh PadOTHI M KOOPAMHUPOBATH CBOU JCUCTBUS C
JIPYTUMH YJI€HAMH KOMaH/IbI, OIICHWBATh KA4eCTBO CBOETO BKJIaZa B OOLIHMIA MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, AITOPUTM peIIeHUs 3agaud (WIK €ero 4acTh),
BbIOMpaTh CHOCOO pemieHus ¢ Y4ETOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaThb W KOPPEKTUPOBATH BapHAHTHl PEHICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3yibTara pemieHus
MaTeMaTHYeCKON 3a/1a4H;



® [PEIBUAETH TPYAHOCTH, KOTOPbIe MOTYT BO3HHMKHYTHb IpPH PELICHUU 33/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWACHHBIX OIMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE pE3yJbTaTa JCSTENbHOCTH ITOCTABICHHOHN IIETM M YCIOBHUSM,
OOBSICHATh MPUYUHBI JOCTHKCHUS WIM HEAOCTIKCHHS LM, HaXOAUTh OUIMOKY, aBaTh
OLICHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOydenus B 7 KkJjacce OOYyYarOIIMHCSA TMOMYYUT CIEAYIOUINE IPEAMETHBIC
pe3yibTaThl:

Yuciia 1 BBIYMCICHUSA

BeinonHATe, coderas yYCTHble M IHHUCbMEHHBbIE NPUEMBI, apuPMETHUYECKHE IEUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3Ha4eHMsI UUCIOBBIX BBIPAKEHUHN, IPUMEHATh Pa3HOOOpa3Hble CIIOCOOBI U IPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECSITUYHbBIE TPOOH.

[lepexoaute OT oAHON (hopMBI 3amucH yucend K JApyroi (mpeoOpa3oBbIBATh JIECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIbHBIC YHACHA.

OxpyrsTs uucna.

BbIoNHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUMCICHUN, OLIEHKY 3HAYEHHUH YHCIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU NOKA3aTEISIMH.

[TpyuMeHATH NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare mNpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSA3AHHBIE C OTHOLIEHUEM BEJIWYMH,
IPONOPLUUOHAILHOCTBIO BEJIMYMH, MTPOLIEHTAMU, UHTEPIPETUPOBATh PE3YIbTaThl PELIEHUS 3ajau C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonb30Bath anredpandyeckyro TEPMHUHOJIOTHUIO U CHUMBOJIMKY, IPUMEHATH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

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

BeinonHATe npeobpazoBaHMs LENOT0 BHIPAXKEHUS B MHOTOWIEH NPUBEACHUEM IMOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXXEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYWIeHa Ha MHOTOYJIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3yioKeHNE MHOTOUWIEHOB HA MHOXKHTEIH C IOMOIIBIO BEIHECEHUS 32 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPaIIEHHOTO YMHOXKEHHUS.

[TpumeHsTh TpeoOpa3oBaHUS MHOTOWIECHOB Ui PELICHUS PAa3JIMYHBIX 33]a4 U3 MAaTEMaTUKH,
CMEXHBIX MPEJMETOB, U3 peaTbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HaTypajJbHBIMHU IOKa3aTeNsIMHU Ui MpeoOpazoBaHUS
BBIPAKCHU.

YpaBHeHUs M HEPABEHCTBA

Pemars JMHEHHBIE ypaBHEHHUS C OJHOM MNEPEMEHHOW, MPUMEHsS NpaBWia Iepexoaa OT
HCXOJHOTO YPaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, ABIIsSETCS JIU YUCIO KOPHEM YpaBHEHHUSI.

[TpumeHsTH rpaduyeckre METO/IbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.



[TonOupars npuMeps! nap 4ucell, SBJSAIOIINMXCS PEIIEHUEM JIMHEHHOIO ypaBHEHHUS C JIByMs
[IEPEMEHHBIMM.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YypaBHEHUS C JByMs
HEPEMEHHBIMHU, NOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IOBYyX JIMHEHHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBisiTh W peliarh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIOBUIO 3aJa4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4ud IIOJY4CHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxkarh Ha KOOPJIMHATHOM MPAMOU TOUKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIE IPOMEXKYTKH HA aIreOpanyeckoM si3bIKe.

OTmeuath B KOOPAMHATHON INIOCKOCTH TOYKH I10 3a/laHHBIM KOOpJIMHATaM, CTPOUTh TpapuKu
auHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMUYMHAMH: CKOPOCTb,
BpEMsl, pacCTOSIHUE, [IeHa, KOJIMYEeCTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate TpaduuecKuii Croco0 NpPEACTaBICHUS W aHAIW3a WH(GOpPMAIMU, W3BICKATh H
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHnmy oOydenus B 8 kJiacce oOyd4aroIMCS MOJYYUT CIEAYIOIIME IpeIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HayallbHBIE IPEJCTABICHUS O MHOMECTBE JCHCTBUTEIBHBIX 4YHCEN Ul
CpaBHEHMs, OKpYIJIEHHs M BBIYMCICHMH, H300pakaTh JAEHCTBUTEIbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHsTh MOHATHE apU(PMETHUECKOrO KBaJIpaTHOIO KOPHS, HaXOAUTh KBaJpaTHbIE KOPHH,
UCTONB3Yysl TpPU HEOOXOAMMOCTH KaJbKYJSATOP, BBINOJHATH IPeoOpa3oBaHUsl BBIPAXKEHUH,
CoJIepKallnX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEN.

Hcnonp3oBaTh 3amucy OOJBIIMX M MaJbIX YHCEN C IMOMOMIbIO JECITUYHBIX ApoOed u
crenenel yucina 10.

AuredpanyecKkmne BbIPaKeHUs

[TpuMeHATh TOHSATHE CTENEHU C LEeNbIM IOKa3aTeleM, BBIIOJHATh MPeoOpa3oBaHUs
BBIPAKECHUM, COAEPIKALIUX CTEIIEHH C LIEJIBIM TIOKA3aTEIEM.

BbINONMHATE TOXKAECTBEHHbIE MpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
npaBuiI JEMCTBUI HAaJL MHOTOYJIEHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh peoOpazoBaHUs BHIPAKEHUN Ul pELIeHMs] PA3IMYHBIX 3a]la4 U3 MAaTeMaTHKH,
CMEXHBIX NPEJAMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHblE, KBaJpaTHbIE YpAaBHEHUS M PALMOHAIBHBIE YPAaBHEHHUs, CBOJAIIMECA K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMH.

[IpoBONTE MpPOCTEHIINE HCCIEIOBAHUS YPaBHEHHM M CHCTEM YPAaBHEHMI, B TOM YHCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHul (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WM CHUCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).



[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3adaud K €€ anreOpandeckol MoJenu ¢
MOMOIIBIO COCTABJICHHS YPABHEHUS WM CUCTEMBI YPaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J1a4M MOJIy4YeHHBIN pe3ybTar.

[TpuMeHSTh CBOMCTBAa YUCIIOBBIX HEPABEHCTB JJIsI CPaBHEHUS, OICHKHU, PEIIaTh JIMHEHHBIC
HEPaBEHCTBA C OJIHOM TMEPEeMEHHOH M MX CHCTEMbI, JaBaTh TPaPUUECKyI0 WILTIOCTPAIIUIO
MHOYECTBa PELICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHuMaTh ¥ HCIIOJB30BATh (PYHKIIMOHAIBHBIC MOHITHS U SI3bIK (TEPMUHBI, CHMBOJINYCCKHE
0003HaueHHMsI), ONPEENATh 3HaUCHHE (DYHKIMHM MO 3HAYCHHIO apryMEHTa, ONPENeNsTh CBOWCTBA
¢byHKIMY 10 e€ rpaduky.

CrpouTsb rpaduku 371eMeHTapHbIX (GYHKINN BUIA:

y = kix, y = X2, y = X3,y = x|, y = VX, OricBIBaTh CBOICTBA UHCIOBON (BYHKIHH 110 €&

rpaduxy.

K konmy oOyuenuss B 9 kjacce o0Oy4aromuiicsl TMOJYYUT CIEAYIONIUE TPEIMETHbBIC
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

CpaBHMBATh U yNOPSAOYMBATh PAlUOHAIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BremonsaTe apupmeTnyecKue IACHCTBUS C PAlMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE U
[NUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUMCIICHUS C UPPALMOHATIBHBIMU YUCIAMU.

Haxonuth 3HaueHUs CTENEHEH ¢ LeJbIMU IOKA3aTeIsIMU U KOPHEH, BBIUMCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUMH.

OKpyriisTh AEUCTBUTEIbHBIC YUCIIA, BBIIOIHATH IPUKUAKY PE3y/IbTaTa BHIYMCIECHUH, OLIEHKY
YHUCJIOBBIX BbIPAKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemarp nuHEWHbIE U KBAaJpaTHBIE YPAaBHEHHUS, YPAaBHEHUS, CBOASIINECS K HUM, IPOCTEHIINE
JpOoOHO-pallOHAIbHBIE YPaBHEHUS.

PemaTts cucrteMbl OBYX JMHEWHBIX YpaBHEHUH C JIByMsl MEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemiate TeKCTOBBIE 33ja4l adredpanyecKuM CIiocoOOM € MOMOILBIO COCTABJICHUS YPaBHEHHUS
WJIM CUCTEMBI IBYX YPaBHEHH C IBYMsI IEPEMEHHBIMHU.

IIpoBOaNTE MpPOCTEHIINE MCCIECIOBAHUS YPaBHEHHU M CHCTEM YPAaBHEHMI, B TOM YHCIE C
NPUMEHEHHEM IpaUuecKux MpeJICTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemate JMHEHHbIE HEpaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA, H300pakaTb peIleHHUEe
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemath cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIIEHUE CHCTEMbl HEPABEHCTB HAa YHCIOBOM MpSMOM, 3alUCHIBAThH
pELIEHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBate (QyHKIIMM HM3ydeHHBIX BHUJOB. [IOKa3bIBaTh CXEMaTHYECKU PACIONOXEHUE Ha

KOOPJMHATHOM M1ockocTH rpadukoB GyHkuuid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,

y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HadeHHiI KOI)DUIMEHTOB, OMHUCHIBATH CBOMCTBA

GyHKIHIA.



Crtpouts M M300paXaThb CXEMaTHUECKH TpadUKH KBAAPATHYHBIX (YHKIHUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpaduKam.

Pacnio3naBate kBajpaTHuHy0 (QyHKIHUIO 10 (hopMyse, MPUBOAUTH MPUMEPHI KBaAPATHUHBIX
GYHKIMI U3 peaabHOM KU3HU, QU3UKH, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O W T€OMETPHUECKYIO MPOTPECCHH IPH PasHBbIX CIIOCO0ax
3aJjaHusl.

BBIMONMHATE BBIYMCICHUS C HCIOIB30BaHHEM (OpMyN N-TO 4ieHa apuPMETHYECKOH u
reOMETPUYECKON POrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N3006pakaTh WieHHI MOCIEI0BATEILHOCTH TOYKAaMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaum, cBsI3aHHbBIE ¢ YHCJIOBBIMH ITOCIIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4H U3
peanbHON KU3HU (C UCIOJIB30BAaHUEM KaIBKYIATOPA, HU(POBBIX TEXHOIOTHIH).

TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

Koau4yecTBo yacon
H Koutp
anMeHOBaHUe
Ne 0JIbHBI JyekTpoHHBIE (LU (pPOBLIE)
pa3nesioB U TeM
n/n Bcero e o0pa3oBaTeJbHbIE PeCypChl
NMPOrpaMMsl
padort
bl
Yucna u
1 BBIUHCIICHHSL. 25 1 bubnuoreka LIOK
PanmonansHbIe https://m.edsoo.ru/7f415b90
quciaa
5 Anrebpandeckue 97 1 bubnuoreka [IOK
BBIPAKCHUSI https://m.edso00.ru/7f415b90
3 YpaBHeHUS U 20 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koa(:f:/:[:HaTH 1 24 1 bubmmoreka LIOK
T HUKH.
P https://m.edso00.ru/7f415b90
OyHKIUU
5 [ToBTOpEeHue u 6 1 bubnuoreka LHOK
00001IeHIe https://m.edso00.ru/7f415b90
OBLIEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME




8 KUIACC

KoaunuecTBO Yacon

Kontp
Ne Hamvenoparite 0JIbHBI DJIeKTpOHHBbIE (1 ppoBbIE)
pa3/ejioB H TeM
n/n Bcero e o0pa3oBaTeJibHbIE pecypchl
MporpamMmbl
pador
bl
Hucna u
1 BLI:PIiJ‘IGHHH. 15 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
KBangparusie kopHU
Yucna u
5 BBIUKCJICHUS. 7 bubmuoreka LIOK
CTeneHs ¢ LelbIM https://m.edsoo.ru/7f417af8
noKasareynemM
Anrebpandeckue
3 BBIPaXKECHMUS. 5 1 Bubmmoreka [TOK
KBanparHbrit https://m.edsoo.ru/7f417af8
TpEXWIEH
Anrebpandeckue
4 BBIPAKCHHS. 15 1 bubmmorexa [IOK
AureOpanyeckas https://m.edsoo.ru/7f417af8
Ipobb
YpaBHEHUA U
5 HEPaBEHCTBA. 15 1 bubmmorexa [IOK
KBanparHbie https://m.edsoo.ru/7f417af8
YpaBHEHUSA
YpaBHEHUA U
5 HEpaBEHCTBA. 13 Bub6imoreka [IOK
Cucrembl https://m.edsoo.ru/7f417af8
ypaBHEHUI
YpaBHeHuUs U
7 HeppaBeHCTBa. 12 1 bubmorexa LIOK
https://m.edsoo.ru/7f417af8
HepageHcrBa
8 OYHKINH. 5 Bu6mmoreka [TOK
OCHOBHBIE TOHATUSA https://m.edsoo.ru/7f417af8
9 ?;ZZI;:;?C 9 bubimoreka [TOK
https://m.edsoo.ru/7f417af8
(hyHKIUH
10 [ToBTOpeHme n 6 1 bubanorexa LIOK
0000111EHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO 102 5

YACOB 110 ITPOTPAMME




9 KJIACC

KoauyecTBO yacon
HaumeHnoBaHnue Konrp
Ne 0JIbHBI DJIeKTpOHHBbIE (1 ppoBbIE)
pa3neoB U TeM
n/n Bcero e o0pa3oBaTelibHbIE pecypchl
MPOrpaMMbl
pador
bl
Yucna n

1 BBIYHCIICHHS. 9 bub6nmoreka IJOK
JleiicTBUTENBHEIE https://m.edsoo.ru/7f419d08
qucia
YpaBHEHUA U

9 HEpaBEHCTBA. 14 1 bubmoteka [JOK
VYpaBHeHus ¢ https://m.edso0.ru/7f419d08
OJHOM IEPEMEHHOM
YpaBHEHUA U

3 HEPaBEHCTBA. 14 1 bubmmorexa [IOK
Cucremsl https://m.edso00.ru/7f419d08
ypaBHEHUI
YpaBHEHUS U

4 HEI))paBeHCTBa. 16 1 bubmorexa LIOK

https://m.edso00.ru/7f419d08
HepageHncrsa
bubmuorexa LIOK

> Dykum 16 1 https://m.edso00.ru/7f419d08
YucnoBble

6 MOCJIEAOBATEIILHOCT 15 1 bubmiorexa LIOK
i https://m.eds00.ru/7f419d08
[ToBTOpEHUE,

7 00001ICcHNHE, 18 1 bubnmoreka [IOK
cHCTeMaTH3alHs https://m.edso00.ru/7f419d08
3HAHUH

OBLIEE KOJIMYECTBO 102 6

YACOB I10 ITPOTPAMME
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