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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsIETCS OJHUM M3 OMNOPHBIX KYPCOB OCHOBHOTO 00IEro oOpa3oBaHMs: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOI0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUA O TMPOUCXOXKICHUU U CYIHOCTU
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
IPOIIECCOB B TNPUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JIS aJalTallid B COBpEMEHHOM IHdpoBoMm obmecTtBe. M3yueHnue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, GOpMYyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpsl oOecrieunBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparupoBaHUE U AHAJIOTHIO.
OOyueHue anrebpe mpeanoaracT 3HAYUTEIBHBIM OO0OBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCA HA MPOTHKECHUH TPEX JIET
W3YYEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMH €ro JTUHUSIMH. B Xo/1e u3yuenust yueOHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUIECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAQJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOro
si3pika. CopepKaTelbHOW U CTPYKTYPHOW OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHUM «Yucna W BBIUMCICHUS» CIY)KUT OCHOBOM JUIsl JlajibHEHIIEro
M3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMupOBaHUEM MPEACTABICHUN O JACHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux JIUHHH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydYarOUIMXCS
MaTeMaTHUYeCKOro amnmapara, HEOOXOAMMOTo MJis pEelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBI  MaTepuan TPYONUPYETCsl BOKPYT  palMOHANBHBIX  BBIpaKeHWi.  Anredpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTSl TOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIMCAHUS TPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
NanmbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOTUMOTO, B YACTHOCTH, JUIS
OCBOGHHUsI Kypca UWHGOPMATUKH, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIyYCHHUE
0o0yJarmuMuCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENH NIl ONMUCaHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOIECCOB M SIBICHUI B mpupone W odmectBe. M3ydeHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS YMEHHUsS HCIIONb30BaTh pPa3IUnyHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJIBTYPBI.

CormacHo yudeOHOMY IUIaHy B 7-9 KjaccaxX wH3y4yaeTcs y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOpMBI 3amucu Apodeilt K
apyroi. IlonsTHe panuoHanbHOrO 4MCiIa, 3alMCh, CPABHEHUE, YIIOPSIOYUBAHUE PALIMOHAJIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHp ¢ HaTypaJlbHBIM IOKa3aTelieM: ONpeJelieHne, Ipeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpE/EICHNUs, 3aKCh 00IbINX Yncel. [IponeHTsl, 3anuch MPOLEHTOB B BUJIE IpOOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00paTHas MPONOPLUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBI.
Beruucnenus no gpopmynam. IIpeobpasoBanne OyKBEHHBIX BbIpaKEHUH, TOKECTBEHHO PAaBHbIE
BBIpQXXEHUsI, TIpaBUJIa MIPeoO0pa3oBaHUs CYMM U MPOU3BEIEHUI, IpaBUiia PaCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKUTEH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

Jlunelinoe ypaBHEHUE C JBYMS MEPEeMEHHBIMH U €ro rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 337a4 ¢ TOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTostHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuun. I'papuk ¢ynkuuu. CpoiicTBa (QyHKUHH.



Jlunetinas ¢pyukuus, e€ rpaduk. ['paduk pyukmum y = |X|. I'paduyeckoe pereHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHECHUIA.

8 KVIACC

Yuciia 1 BBIYUCICHUSA

KBanmpataelii koperb u3 uywcia. lloHsarue 00 wuppanwoHanbHOM uyucie. JlecaTndyHbie
npUOIMKEHUs UppalMOHAIbHBIX uncen. CBoicTBa apuMeTHYecKuX KBaJApaTHBIX KOPHEH U HX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHCla.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIUYUTAHNE, YMHOKEHHE, JeICHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpQXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMl, cBOOAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palroHaIbHbIC YpaBHEHUSI.

I'paduueckas uHTEpIpeTals YpPaBHEHUN C JABYMsS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
ypaBHEHUU C OBYyMs MepeMeHHbIMU. [Ipumepbl pelieHus CHUCTeM HENMHEWHBIX ypaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIuHelHbIe HepaBeHCTBa € OJHOW mepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOIACTH ONMpeneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3aanus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue cpoiictB PpyHkuuu no e€ rpaduky. [Ipumeps rpagukon
(GYHKLUH, OTpaXKaIOLIMX pealbHbIe POLIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0O M OOpAaTHYIO NMPONMOPLHOHATIbHBIE 3aBUCUMOCTH, MX
rpadpuxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BLIYMCTIEHUS

PanmonaneHpie yncia, UppaloOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEYHBIC JIECATUYHbIE
npobu. MHOXECTBO JeHCTBUTENbHBIX YHCEN, ICHCTBUTENbHBIE YHCIAa KaK OECKOHEUYHBIC
JIecsATUYHbIe  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHCIaMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, JIUTEIHHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmx€HHOE 3HAYEHWE BETWYMHBI, TOYHOCTh MNpuOMDKeHus. OKpYIJICHHEe 4Yuced.
IIpukuaka v oLieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs1 M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAILMXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHU, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palliOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucTeM IByX YpaBHEHMM, OAHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH ctemneHu. ['paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMECHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cBoiictBa. [lapaGoma, KOOpAMHATHI BEPITHMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyrkrmit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

YucioBble MOCIEI0BATEIbLHOCTH H MIPOrPecCHH

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3ajaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmyoit N-ro 4ieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4jeHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBHIX N YWICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMU Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpOrpaMMbl ydyeOHOro Kypca «Aunredpay»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSIM POCCHMCKMX MATEMAaTUKOB M POCCUHCKON
MaTEMaTUYECKOH ILIKOJIBI, K HCIIOJIB30BAHUIO 3TUX JOCTHIKEHUH B APYTUX HAYKaxX M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMaTUYECKMX OCHOBaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIEyp TPakJIaHCKOro oOIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO STUYECKUX MpPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKHUX IMPUHILUIIOB B I€ATEIBHOCTH YUEHOTO;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YeCKOro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcei
KU3HU JIJIS1 YCTEIIHOM npodeccuoHaNIbHON IEeATENbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TPaeKTOpUM OOpa30BaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTMYeCKOE BOCTIMTAHUE:



CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCYKIECHUN, YMEHUIO BUIETh MATEMAaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3BUTHUA UYCJIIOBCKA, IIPUPOABI U O6IJ_ICCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB e pa3BUTUS U
SHAYUMOCTHU IJId PA3BUTHA HHUBUJIM3AIIUH, OBJIAJCHHUECM SA3BIKOM MAaTCMATUKU U MaTeMaTHUYEeCKOU
KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIeIOBATEIbCKOMN IeITCIIbHOCTH,

6) ¢usuueckoe BocnuTaHue, (OpMHpPOBAHHE  KYJbTYPbl  310POBbSA M
IMOIMOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHPOBAHHBINA PEKUM 3aHATUU U
OTIIbIXa, peryispHas Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MPaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa JIPYyroro 4ei0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHGHTaHHGﬁ Ha MPUMCHCHHUC MAaTCMAaTUUYCCKHUX 3HAaHUU AJIg pCUICHUA 3a/4a4 B O6HaCTI/I
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, IUIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00AIBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U myTel UX pelieHus;

8) ajanTanusi K N3MEHAIOIUMCS YCJIOBUSAM COUMATbHOH M NIPUPOAHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO JCATCIbHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
JI0JIeH, MpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIETCHIIUU U3
OIIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBaTH UACH,
IIOHATHUS, THIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, TNIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
JeicTBUs, POPMYIMPOBATH U OLEHUBATh PUCKH U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBrble JJornyeckue 1eHCTBHSA:
® BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAaHUS JIJIsl 00001eHus
U CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;
e BOCIPUHMMATh, (POPMYTUpPOBaTh U MPEOOPa30OBBIBATH CY)KICHHS: YTBEPAMUTENIbHbIE U
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEYUS B (aKTax,
JTaHHBIX, HAOJMIOACHMUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;
e JIeNIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEeHAN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
e pa30bupaTh JOKa3aTeNbCTBA MAaTEMaTHMUECKUX YTBEpPXKIEHUM (mpsMble U OT
IPOTHBHOTO), IIPOBOJIUTH CaMOCTOSTEIILHO HECJIOKHBIE JI0Ka3aTeNIbCTBA



MaTeMaTHu4ecKux (HaKToOB, BBICTpaUBaTh apryMEHTAlUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS,

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanOoIee MOIXOAALINNA ¢ YIETOM CaMOCTOSATEIBHO BBIIECICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKHMI  MHCTPYMEHT  MO3HAHUSA,
dbopMyIHpOBaTH BOIIPOCHI, bukcupyromme IIPOTHUBOpPEYHE, pooemy,
CaMOCTOSITENILHO YCTaHABIMBATh MCKOMOE H JaHHOe, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

IPOBOJMTH IO CaMOCTOSTEIBLHO COCTABJICHHOMY IUIaHY HECIIOXKHBIM SKCIICPHUMEHT,
HEOOJIBIIOE HWCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENILHO ~ (pOPMYJIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEEHHOTO HAOIIOCHMS, UCCIEAOBAHMUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMU, JAHHBIX, HEOOXOAUMBIX
JUISl peLLICHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HH(DOPMAIUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

BBIOMpATH (hOpMy MpEACTaBICHHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aaul
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUH 10 KPUTEPUAM, MPEIJI0KEHHBIM YUUTEIEM WU
c(hOpMYJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCTIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU H LIETIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHMsS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
MIOJIY4EHHBIA pe3yibTarT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYXAaeMOM TeMbI, IPOOIEMBI,
pemiaeMol  3aJadyM, BBICKA3bIBaTh WJIEH, HALIEJIEHHbIE Ha T[IOMCK pEIIEHHUS,
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JPYIMX YYacTHHUKOB JHAaJIora,
0oOHapyKUBaTh pazINuue U CXOJACTBO MO3ULHUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3yNbTaThl PEUICHUs 3a7auu, SKCIEPUMEHTA, UCCIEI0BAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAluu U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh U MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYaJbHON pPabOTHI
MIPH PEIIeHNH Y4eOHBIX MaTEMaTHUECKHX 3a71a4;

MIPUHUMATH 1I€JIb COBMECTHOM JIE€ATEIbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paboThl, pacmpeaensTb BuAbl padoT, JOroBapuBaThcsi, OOCYXKIaTh NpolecC U
pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (oOCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BHITOIHATH CBOI YacTh PabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJE€HAMH KOMAaH[Ibl, OIICHUBATh KaueCTBO CBOEro BKJIaJa B
oOIIMil MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS



Camoopranusamnus:
® CaMOCTOSATEJIBHO COCTaBJATH IUIaH, AJNTOPUTM pEIeHHs 3aJauyd (WO €ro 4acTb),
BbIOMpATh CHOCOO pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HMHTEJVIEKT:
e BJAJETh CIIOCOOAMHU CaAMONPOBEPKH, CAMOKOHTPOJISI TPOLIECca U pe3yibTaTa peIieHus
MaTeMaTHYECKOH 3a7a4u;
® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHON LIEJIU U YCIOBHAM,
OOBSICHATH MPUYUHBI JOCTHIKCHHUS WM HEJOCTIDKEHUS IIeNM, HaXOAMTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJacce oOydaroUMiics MNOJYYHUT CJEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATILHBIMU YUCIIAMH.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPRKEHUH, NPUMEHATh Pa3HOOOpazHbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JIECSITUYHBIE IpOOH.

[Tepexoaute OT 0HOM (HOPMBI 3amMcU YKMCEN K ApYyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBIMONHATE MPUKUAKY M OLIEHKY pe3ylibTaTa BBIYMCICHHUN, OIIEHKY 3HAYEHUI YHCIOBBIX
BbIpa)K€HUI. BBINMONHATE 1EHCTBHS CO CTENEHAMU C HaTYpaJIbHBIMU ITOKA3aTENISIMU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HAaTypaJIbHbIX YHCEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJbTAThl pEIICHUs 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX O0BEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MPU 33aHHBIX 3HAUCHHUSIX MEPEMEHHBIX.

BoinonHsaTe npeobpa3oBaHus LEI0I0 BHIPAKEHUSI B MHOTOUWIEH NMPUBEACHUEM IOJA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOUYJIEHa Ha MHOTOWIEH W MHOrOuYleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBIsITh Pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&éHHOTro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHHUsl MHOTOWICHOB Ui pPELICHWs pa3IMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.



Hcrnonb30BaTh CBOWCTBA CTETICHEW ¢ HATYPAJIbHBIMU MOKA3aTESIMU I TpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUja MEpexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, sBIIE€TCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumensTh rpaduueckre METObI P PELICHUN JTMHEWHBIX YPABHEHUN U UX CHCTEM.

[ToaGuparb mpUMepHI Map YUCE, SBISIOUINXCS peIIeHUeM JTMHEHHOTO YPaBHEHHUS C IBYMS
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
MEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemwate cucremsl BYX JIMHEHMHBIX YpPaBHEHUM C JBYMS IIEPEMEHHBIMU, B TOM YHUCIE
rpagpu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMM MO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJTYYEHHBIH
pe3yibTar.

DOyHKIUHA

N300paxarb Ha KOOPAWHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEIUYUMHAMU:
CKOpOCTb, BpEMs, PacCTOSIHUE, LI€Ha, KOJWYECTBO, CTOMMOCTb, IPOU3BOJMUTEIBHOCTh, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnoco0® MpeacTaBICHUS W aHanu3a WHGOpMalluu, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIUE TMPEIMETHBIE
pE3yJIBTaTHI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE EHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJIPaTHOIO KOpHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
crenene uucina 10.

AuredpanyecKkne BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIBIM [TOKA3aTEIEM.

BbINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBuiI JEHCTBUI HAaJl MHOTOUJICHAMH M alredpanyecKuMu IpOOsIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHMUs BBIPAKEHUM A7 pPEUICHUs pa3IMYHbIX 3a/4ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeilHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAIBHBIE YPaBHEHMsI, CBOASIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMI peIlIeHus, €CIId UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauth OT ciOBeCHOW (QOPMYIMPOBKM 3ahayM K e€ aireOpanyecKod MOJAETH C
MIOMOILBIO  COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33auy IIOJyYEHHBIN PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIATh JTUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpa(UYEcKyl0 HILTIOCTPAIIUIO
MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHAIBHBIE TOHATHUS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONPEAEIATh 3HAYeHHWE (YHKLIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeeNATh CBOMCTBa (PyHKIMHU 10 €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX GYHKINN BUIA:

y = kI, y = x2, y = X3y = |X|, Y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&

rpaduky.

K xonimy oOydenuss B 9 kJjacce 0OOydYarOMMICS MOJYYUT CIEAYIOIIHAE TPEIMETHBIE
pe3yJbTaThI:

Yucia ¥ BbIYMCICHUSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHbIE U HPPAL[IOHAJIbHBIE YHCIIA.

Bemonaare apudmMernueckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMHU, COYETasi yCTHBIC U
NUCbMEHHBIE IPUEMBI, BHIIIOIHATH BEIUUCIICHHS ¢ UPPALlMOHATILHBIMU YUCIIAMH.

HaxoauTh 3HaueHus CTENEHEN C 1EeJIbIMU [10Ka3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIIOBBIX BBIPAKEHUH.

OkpyrisiTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemate nuHeNHBIE M KBaJpaTHblE YpaBHEHUS, YpPaBHEHMs, CBOASIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABIIAETCS JTMHEHHBIM.

Pemate TekcToBblE 3amaud anreOpandeckuM CIIOCOOOM C MOMOILIBIO COCTaBIICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

ITpoBoauTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
IPUMEHEHHEM Tpa@UuecKux IMpeAcTaBiIeHU (ycTaHaBiIMBaTb, HMEET JIM YPaBHEHHE WIIH
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, M IIpoyee).

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb peLICHHE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMKChIBaTh PEIICHNE C TTOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3ydeHHBIX BUI0B. [I0Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHHE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HaUYeHH KOIDDUIHEHTOB, OMUCHBATH CBOHCTBA
GyHKIHIA.

Crpouth M M300paxkaTh CXeMAaTUYECKH TpaUKH KBaJPATUUYHBIX (QYHKIUH, ONUCHIBATH
CBOICTBa KBaJipaTUUHBIX (PYHKUIUN MO UX rpauKam.



Pacno3naBath  KBajgpaTtuyHylo (QyHKUHIO 10  Qopmyie, MPUBOJIUTH  HpPUMEpPHI
KBaJPaTHYHBIX QYHKUUH U3 peaTbHON KU3HHU, (PU3UKH, TEOMETPHH.

Yucii0BbIe NOCI€I0BATEIBHOCTH U MPOTPeCcCUM

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3a/1aHHUsl.

BbINONHATE BBIYUCICHHUS C HCIIOIB30BaHHEM (OpMYNI N-TO WieHa apu(PMETUYEeCKOd u
F€OMETPUUYECKON MPOTrPECCUi, CyMMBI IIEPBBIX N YICHOB.

N300paxarh 4ieHbI 0CIEI0BATEIILHOCTH TOUKAMHU Ha KOOPIMHATHON TUIOCKOCTH.

Pewmate 3a1aun, CBsI3aHHBIE C YHMCIIOBBIMU I1OCJIEI0BATEIBHOCTMU, B TOM YHUCIE 33J1a4l
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Jl:;-)l'l HaumeHoBaHue pa3/iejioB M TeM MPOTrPaMMBbI Beero Konrpoabubie  IIpakTuueckue Sg;ll? OOBBa];“I:J)'ILHLI e
padoTshI padoThI pecypes

1 Yucna ¥ BeIYHCICHUS. PalinoHaabHbBIEe YHUCIIa 25 1 Eggfﬁ%f;;ggﬁf 415b90
2 Anrebpanyeckue BhIpaKEHUS 27 1 Egggﬁﬁf:{ﬁ)gﬁﬁ £415090
3 YpaBHCHHS 1 HEPABCHCTBA 20 1 Egggﬁﬁf:{ﬁ)gﬁﬁ £415b90
4 Koopaunats! u rpapuku. OyHkuuu 24 1 Egggﬁ%f:i?ogroulgf 415b90
5 [ToBTOpEeHMe U 06001IeHUE 6 1 Egggﬁﬁ]fizggﬁf 115b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
/i HaumenoBanue pa3jiejioB H TeM IPOrpaMMbI Beero KOﬁHTpO-HbeIe l_II:;lKTl’I'WCKHe o0pa3oBaTebHbIC
padoThI padoThI pecypesI
bu6nmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.edsoo.ru/7f417af8
2 Yucna u BerurciaeHus. CTeneHp ¢ LelbIM oKa3zaTeleM 7 bubmaorexa LIOK
' https://m.edsoo.ru/7f417af8
. . bubnunoreka LIOK
3 Anrebpanueckue BelpaxeHus. KBaapaTHbiid TpExuieH ) 1 https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
4 Anrebpanueckue BeipaxeHus. Anredpandeckas qpo0b 15 1 hitps://m.eds0o.ru/7f417af8
bubnunoreka LIOK
5 VYpaBHeHus u HepaBeHcTBa. KBagparHble ypaBHEHUs 15 1 https://m.edsoo.ru/7f417af8
. bubmuoreka [{OK
6 VYpaBHeHnust u HepaBeHCTBA. CUCTEMBl YpaBHEHUN 13 hitps://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 @yBKupH. OCHOBHBIE HOHATHA 5 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o Dymicun. Hucnosbie Gyniimm 9 https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
10 Tostopenme n 0bodmenue 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 S) 0


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

9 KVIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
w/n HanmenoBaHue pa3iaesioB 4 TeM IPOrpaMMbl Beero Ko;npo.m,m,le HpﬁaKTI/I‘lGCKI/Ie 06pPa3oBATEIbHbIE
padoThbI padoThI pecypesi
1 Yucna u BeruucieHus. JleicTBUTEIbHBIC YHCIa 9 Bubmorexa LOK
' https://m.eds00.ru/7f419d08
2 VYpaBHEHHUs 1 HEpABEHCTBA. Y paBHEHUS C OJJTHOM 14 1 bubmmoreka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
. bubnunoreka LIOK
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUM 14 1 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7£419d08
bubnuoreka [IOK
S Pynxunn 16 1 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
. bu6nunorexa LIOK
7 [ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIIHS 3HAHUMA 18 1 https://m.edsoo.ru/7§419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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