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INOACHUTEJIBHASA 3AITUCKA

Pabouass mporpamma «AnreOpa» mias oOydarOmUXCsS C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH
3I0pOBbs (3aIEP)KKOU TICHXWYECKOTro pa3Butus, nanee - 3[IP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBanust paszpaboraHa Ha ocHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTEIBHOTO
CTaHJapTa OCHOBHOrO 0O0mero o0Opa3oBaHUs, YTBEP)KISCHHOTO TPUKAa30M MUHHCTEPCTBA
npocsenieans Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «OO0 yrBepxaeHun ¢heaepaibHOTo
TOCY/IapCTBEHHOTO  00pa30BaTEILHOTO  CTAaHAApTa OCHOBHOTO o0miero oOpaszoBaHus» (B
JNEUCTBYIONEH penaknuu); TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHS aJalTHPOBAHHOW OCHOBHOM
o0pa3oBaTeNbHOM TPOTpaMMbl OCHOBHOTO 001Iero oopaszoBanus st oOydatontuxces ¢ OB3 (3I1P)
(mpuka3 Munnpocsemenns Poccun ot 24.11.2022 Ne 1025 «O06 yrBepkaeHun (henepaabHOU
aJanTHPOBAHHON  00pa3oBaTEeNbHOW TPOrpaMMbl  OCHOBHOTO  OOmmIero oOpa3oBaHHs IS
00y4aromuxcss ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs» (3apeructpupoBaHo B MuHocTe
Poccun 21.03.2023 Ne 72653), B COOTBETCTBHM C aJalTUPOBAHHOW OCHOBHOH 00pa3oBaTelbHOM
OpOrpaMMOil  OCHOBHOTO  00miero oOpa3oBaHWsi Ui OOYYalOUIMXCS C  OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU  3/IOpPOBbsl  (3aepkka Tmicuxudeckoro paszsutusi) MAOY  «Jluneir Ne37 .
YensOuHCKay.

B ctpykType mporpammMbl yueOHOTO Kypca «Anredpa» uisi OCHOBHOTO 00IIero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KaTeNbHO-METOANYEeCKHe JMHUM: «Yuciaa W BBIYHCICHUSY,
«Anrebpanyeckue BBIpOKEHHs», «YpaBHEHUS W HepaBeHCTBay, «DyHkmum». Kaxmas uz atux
COJePKATEIbHO-METOAMYECKIX JIMHUNA Pa3BUBAETCS HAa MPOTSHKEHUHM TPEX JIET M3YyYeHHs Kypca,
B3aUMOJICICTBYS C JPYTUMH €ro JHHUSAMH. B Xome u3ydeHus: y4yeOHOro Kypca OOy4aromuMcs
NPUXOAUTCS JOTHYECKH PACCYXIaTh, MCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIHN S3bIK. B CBs3U ¢
3TUM B TPOrpaMMy Yy4eOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPhIE OCHOBBI JIOTHKH,
NpEeCTaBICHHBIC BO BCEX OCHOBHBIX pa3zeiiax MaTeMaTHYECKOro 0Opa3oBaHUsl U CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO OOYYaIONIMMHUCS OCHOB YHHBEPCAILHOIO MAaTeMaTHYecKoro s3bika. ComepikaTebHON U
CTPYKTYpHOW OCOOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISETCS €ro WHTETPUPOBAHHBIH
XapaxTep.

Coneprxanue uHUH «YKCIa U BEIYUCICHUS» CIYKUT OCHOBOH JUIS AalbHEHUIIETO U3yUYCHHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOLIUXCS JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHHIO
YMEHHUSI TIOJb30BAaThCS AITOPUTMAMM, a TaKkKe MNPUOOPETEHHIO TPAKTHUYECKUX HABBIKOB,
HEOOXOJUMBIX JJIsl TIOBCEJAHEBHOW >KM3HU. Pa3BUTHE MOHATHS O 4YHCIE HAa YPOBHE OCHOBHOTO
o0rmiero 00pa3oBaHus CBA3aHO C PALMOHAIBHBIMU U UPPALIHOHATLHBIMU YHCIaMU, (HOPMUPOBAHUEM
NpPEACTaBICHUI O NEHCTBUTENHLHOM 4YHCIIe. 3aBEpIICHHE OCBOSHHS UYMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01eMy 0Opa3oBaHHUIO.

Coneprxanue IBYX anreOpandecKux JIMHUH - «AnreOpandecKre BhIpKESHUD» U «YpaBHEHHS
U HEPAaBEHCTBA» CIOCOOCTBYEeT (HOPMHUPOBAHMIO y OOydarOmMXCS MaTeMaTHYECKOrO armmapara,
HEOOXOIUMOTO JUIsi pEUICHUs] 3aJa4 MaTeMaTHKH, CMEXHBIX MPEAMETOB U  MPAKTHKO-
OPUCHTUPOBAHHBIX 3aaad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs y4eOHBIH MaTepHuai
TPYNITUPYETCsl BOKPYT PAllMOHAIBHBIX BBIPAXKECHUH. Anredpa 1eMOHCTPUPYET 3HAU€HHE MATEMaTHKU
KaK SI3bIKa JUIS MIOCTPOSHHS MaTEMAaTUIECKUX MOJEICH, OMMCaHMsI TIPOLIECCOB U SIBJICHUN PEeaIbHOTO
mupa. B 3agaum oOyueHuss anreOpe BXOAAT TaKKe NallbHEHIEEe pPa3BHTHE AITOPUTMUYECKOTO
MBIIUICHHS, HEOOXOIUMOro, B YAacTHOCTH, Ui OCBOEHHS Kypca HWH()OpPMATHUKH, U OBIAJICHUE
HaBBIKAMU JIEAYKTHUBHBIX PACCYKICHHH.



[TpeoOpazoBaHue CHMBOJIBHBIX (DOPM CIOCOOCTBYET PAa3BUTHIO BOOOpaXKCHHUsS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTRBY.

Cognepxanrie QyHKITMOHABHO-TpaduecKoil THHUHU HaIEICHO Ha MOJYYCHHE 00yJaroIIMMHUCS
3HAHUN 0 (QYHKIMAX KaK BaKHEWINEH MaTeMaTHYEeCKOW MOJENHW JIs ONMHCAHUS W MCCIICIOBaHUS
Pa3HOO0pa3HBIX MPOIIECCOB U SIBJICHUM B MPUPOJIE U o0ImIecTBe. M3ydueHne MaTeprana crocooCTByeT
Pa3BUTHIO y OOYYAIOIIUXCS YMEHHsS HCIIOJIL30BaTh PA3JIMYHBbIC BBIPA3HTEIBHBIC CPEICTBA SI3bIKA
MaTEMaTHKH - CIOBECHBbIC, CHMBOJIMYECKHE, TpaUuecKue, BHOCHT BKIaJ B (HOPMHPOBAHUE
NpEeCTaBICHUI O PO MATEMAaTUKU B Pa3BUTHU [IUBUIM3AIMU U KYJIbTYPHI.

CornacHo y4eOHOMY MiaHy B 7-9 kiaccax m3ydaercss y4eOHBIH Kypc «AnreOpay», KOTOPBIHA
BKIIIOYAET  CJIEAYIONIME OCHOBHBIE  pa3fensl  couepkaHus: «Yucma W BBIYMCICHUSY,
«AnrebpanuecKue BEIPAKEHUs», « Y paBHEHUS M HEPABEHCTBA», «DyHKIIMNY.

Ha m3ydenne yueOHOTO Kypca «Anredpa» orBoaurcs 306 gacos: B 7 kiacce - 102 gaca (3
yaca B HeJienro), B 8 kiacce - 102 yaca (3 vaca B Heneno), B 9 kitacce - 102 gaca (3 yaca B Hefeno).

COJEP)KAHUE OBYUYEHMUA
7 KJJACC

Yuciia 1 BBIYHCIICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OAHOM (hOpMBI 3amKcH ApoOel K ApYyroi.
[TonATHE paLMOHAIBHOIO YHCIA, 3alMCh, CPABHEHUE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue IEHCTBUS C pallMOHAIBHBIMH uyHMciIaMu. Pelnenue 3agay U3 peaabHOM NMPaKTUKU
Ha 4acTH, Ha IpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeeleHHe, NpeoOpa3oBaHHE BBIPAXKEHUI Ha
OCHOBE OIIpEeJIEeIeHNs, 3aluch OOJbIIMX 4Yucel. [IpoleHTbI, 3amuch MPOLEHTOB B BHIE Ipodu U
IpoOKu B BUAE NPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha IPOLEHTHI, pElICHHE 3ahad U3 peanbHON
IIPAKTUKU.

[IpuMeHeHne NPU3HAKOB AEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYypPAJIbHBIX YHCEIL.

PeasibHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHast MPONOPLHUOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs!

[lepeMeHHBIE, 4YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IMEpEeMEHHOM. JlomycTuMble 3Ha4eHUs
nepeMeHHbIX. [IpecTaBneHne 3aBUCMMOCTH MEXTy BeJIMUYMHAMU B BUie (GopMyIibl. Berancienus mno
dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaK€HHH, TOXKIECTBEHHO PABHBIE BBIPA)KEHUSI, IPABUIIA
npeoOpa3oBaHKs CyMM M IIPOU3BEJCHUM, MpaBUIa PACKPBITUS CKOOOK M NPHBEICHHS MOMO0OHBIX
ClIaracMblX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpHounenel 1 MHorouieHsl. CrteneHb MHorowieHa. CllojKeHHE, BBIYUTAHHUE, YMHOMKEHHE
MHOro41€HOB. (DOpMyJIBI COKPAIEHHOIO YMHOXKEHHA: KBaApaT CYMMbI M KBajpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. Pa3inoikeHne MHOrOYIEHOB Ha MHOKUTEIIH.

YpaBHeHHs 1 HEpaBeHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHs, MpaBHia NpeoOpa3oBaHMs YpPAaBHEHMS, PaBHOCHIBHOCTD
YPaBHEHUM.

JInneliHOEe ypaBHEHHE ¢ OJHOM IIEPEMEHHOM, YUCIIO KOPHEN JINHEHHOTO YPaBHEHUS, PEIICHUE
JUHEWHBIX ypaBHeHHH. COCTaBICHUE YPABHEHUH 10 YCIOBUIO 3a/1aul. PellleHne TeKCTOBBIX 3a7ad ¢
MMOMOIIBI0 YPaBHEHUH.

JluHeliHOE ypaBHEHHE C JBYMs IEepeMEHHbIMU U ero rpapuk. Cucrema AByX JIMHEHHBIX
YpaBHEHHH C JABYMs NEpEeMEHHbIMU. PelleHue cucTeM ypaBHEHMH CIOCOOOM IOACTaHOBKH.



[Ipumeps! penieHNs TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKIUn

Koopaunara Touku Ha npsiMoid. YnciaoBbie MpoMexyTKU. PaccTosiHre MexXay IBYMSI TOUKaAMH
KOOPAWHATHOW MPSMOM.

[TpsimoyronmeHast cuctema koopauHatr, ocu OX m Oy. AlGcmmcca W opAMHATA TOYKHA Ha
KOOPJMHATHON TUIOCKOCTH. I[lpuMmepsl rTpadukoB, 3amaHHBIX (opmynamu. YUteHue TpaduKoB
peanbHbIX 3aBucuMocTel. [lonsatue Qynkumu. ['padux ¢pynkmmun. CoiictBa (yHkmuii. JluHeiHas
byukius, e€ rpaduk. 'paduk Gynkum y = |X|. ['padudeckoe perieHne ITMHESHHBIX YpaBHEHHH H
CHCTEM JIMHENHBIX YPAaBHEHHI.

8 KJIACC

Ymncaa 1 BBIYMCTICHUS

KBanpatueiii kopenp u3 uucna. llonarue o0 wuppaunmoHamsHOM uwmcie. JlecaTuunbie
NpUOIMKEHUsT HppalMoHanbHbIX uKcen. CBoilcTBa apu(pMETHUYECKUX KBaJIpaTHBIX KOpPHEH M HX
INPUMEHEHHUE K IPeoOpa30BaHUI0 YHCIIOBBIX BBIPRXKEHUH U BBIYUCIICHUAM. JleiCTBUTEIbHBIEC YHCTIA.

Crenens c LeabIM NIOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHas 3alIMCh YUCIIA.

AnredpanyecKkue BbIpaKeHUs

KBanpaTHblil TpEXUIIEH, pa3iioKEeHUE KBAPAaTHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckast apoOb. OcHOBHOe cBoOiicTBO anreOpamyeckoir apobu. Croxenue,
BBIUUTAHUE, YMHOXXCHHE, JelIeHHE alreOpandeckux apoOeil. PammoHanbHbIE BBIpOKEHHS U HX
npeoOpa3oBaHue.

YpaBHeHusl M HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmysa KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHMI, CBOIAIIMXCS K JIMHEHHBIM M KBajapaTHeIM. Ilpocreiimme apoGHO-
panroHaIbHbIE yPaBHEHUS.

I'paduueckast WHTEepHpeTanus YpPaBHEHUH C JIBYyMs MEPEMEHHBIMH MU CHCTEM JIMHEHHBIX
YPaBHEHUH C ByMs IepeMeHHBbIMU. [IprMepsl peleHust CUCTEM HEJIMHENHBIX YPAaBHEHUN C IByMs
NEPEMEHHBIMH.

Pemenne TekcToBbIX 33134 areOpanuyeckuM crocoooMm.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM NepeMeHHONW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEilHbIe HepaBeHCTBAa C OJHOM nepeMeHHOW. CUCTeMbl JUHEWHBIX HEPAaBEHCTB C
OJHOI MEPEMEHHOM.

DOyHKIun

[Tonstne Qynxmuu. OO6IacTh omnpeneseHUus U MHOXKECTBO 3HaueHUH (yHkimu. CriocoOsl
3a7iaHus QYHKIUH.

I'padux ¢pynkuun. Urenue cBoicTB QyHKImH 1o e€ rpaduky. IIpumeps! rpadukos ¢pyHkuuii,
OTPaKAIOIINX PeabHbIE MTPOIECCHI.

OyHKIMH, ONMCHIBAIOIIME NPSAMYI0 M OOpaTHYIO NPONOPIHMOHAIBHBIE 3aBUCHUMOCTH, HX
rpapuku. Oynkumny = X2, y = X3, y = VX, y=\X\. ['padpuueckoe peiieHrne ypaBHEHHH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yucjia ¥ BbIYUCICHUS

PanponanpHble 4Kcna, MPpalMOHAIBHBIE YHUCIA, KOHEYHbIE M OECKOHEUHBIE NECSTUYHBIC
npoOu. MHOXeCTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHbIC YHCIA KAaK OECKOHEUHBIE IECATHYHBIE
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKAY MHOXKECTBOM JCWCTBUTEIBHBIX YHCEN WU
KOOPAWHATHON IPSIMOM.

CpaBHeHHE [EUCTBUTENBHBIX 4YHCEN, apupMeTHYecKHe IeHCTBHS C JIeHCTBUTEIbHBIMU



YUCIIAMH.

Pa3meprl 00BEKTOB OKPYIKAIOILIETO MHUPA, UTUTEILHOCTh MPOIIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmwkEéHHOE 3HAYEHWE BEJNWYHMHBL, TOYHOCTh NpUOMIKeHHs. OKpyIJieHHe YHuCedl.
[Ipukuaka v oLleHKA pe3yJIbTATOB BEIYUCICHUN.

YpaBHeHNsI M HEPAaBEeHCTBA

JIuHeitHOe ypaBHEHUE. Pelllenne ypaBHEHUN, CBOIAIINXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOIALIMXCSA K KBaJIpaTHbIM. bukBaapaTHOe
ypaBHeHue. [Ipumepnl pelieHus ypaBHEHUM TpeThed U UYETBEPTOM CTENeHed pasioKeHHEeM Ha
MHOXHTEIH.

Pemenne npoOHO-paliMoHANBHBIX ypaBHEHUH. PellleHne TEKCTOBBIX 3ajlay aireOpamuecKuM
METOAOM.

VYpaBHeHHE ¢ AByMs INepeMEHHbIMHM M ero rpaduk. PemeHue cucreM ABYyX JIMHEHHBIX
YpaBHEHUH C IBYMs NEpEMEHHBIMU. PelieHne cucTeM IByX YpaBHEHUMN, OJTHO U3 KOTOPBIX
JUHEHHOE, a Apyroe - BTopoi creneHu. I paduyeckas nHTEpIpeTanus CUCTEMbl YPaBHEHUN C IBYMS
MEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CIiocoooM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nHHENHBIX HEPABEHCTB C OJHONW MNEpeMEHHOW. PeleHne cHCTeM JIMHEHNHBIX
HEpaBEeHCTB C OJHON mnepeMeHHOH. KBanpatHele HepaBeHcTBa. I'paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DyHKIUN

KBanpatnunass ¢ynkuumsi, e€ rpaduk u cBoiictBa. [lapaGosa, KoOpIWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHHU NTapaloJIbI.

I'paduku pysakmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTsa.

YmncioBble NOCAE10BATEILHOCTH M IPOrPecCHH

[TonsiTe 4KMCIOBOM MOCIENOBAaTENILHOCTU. 3aJjaHME IOCIEA0BAaTENIbHOCTH PEKYPPEHTHOM
dbopMmyIoit u hopMyIIoii N-2o 4iieHa.

Apudmernueckas u reomeTpuueckas nmporpeccuu. @opMynsl N-ro wieHa apupMeTHIecKol
re€OMETPUUYECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N3o0pakeHre dIeHOB apuMETHUECKOW M TEOMETPUYECKOH MpOTrpecchil TOYKaMH Ha
KOOPJAMHATHOM MI0CKOCTH. JIMHEMHBII 1 SKCIIOHEHIMAIbHBIN pOoCT. CIOKHBIE TPOLEHTHI.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUS IMYHOCTHBIE
PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHMS TIpOrpaMMbl  y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYECKOEe BOCTIUTAHUE:

NPOSIBJIIEHUEM MHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOILIEHUEM K JTOCTHKEHHSIM POCCHUMCKMX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTUYECKOM IIKOJbI, K
HCIOJIb30BAaHUIO ATHX JIOCTHKEHUH B IpYTMX HayKaX U NPUKIAIHBIX chepax;

2) rpaIaHCKOe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0O0SI3aHHOCTEH TIpaKAaHWHA M peaju3ald ero Impas,
MIPEICTaBICHUEM O MaTEMaTHUYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3IUYHbBIX CTPYKTYp, SIBICHUMH,
npoleayp IpaXkJaHCKoOro oOIiecTBa (HampuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYKAECHUIO



3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHYECKUM NMPUMEHEHHEM TOCTHXEHUH HAayKH, OCO3HAHHEM
BO)XHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B IESATEIBHOCTH YYEHOTO;

3) Tpy1oBO€e BOCHIUTAHME:

YCTAaHOBKOH Ha AaKTHBHOE Yy4YacTHE B pEIIEHHUH MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBJIEHHOCTH, OCO3HAHHWEM BaKHOCTH MaTeMaTHUECKOro 0Opa30BaHMs Ha TNPOTSHKEHUH BCEH
KHM3HHU JJIsl YCTICHIHOM TPOQEeCcCHOHANBHOM AEATENILHOCTH W pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM U MOCTPOCHHEM WHAMBUAYAIBHOW TPAEKTOPUH OOpa30BaHUS M KHU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U 3CTETUYECKOMY BOCHPUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJay, PEeIIeHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTeMaTHUYeCKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O TIO3HAHUSI:

OpHEHTalleld B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA YEJIOBEKa, NPUPOAbI U 0O0IecTBa, HNOHUMAHUEM
MaTeMaTHYECKOW HAayKH KakK cQepbl YeJIOBEYECKOW MesATeTbHOCTH, J3TaloB €€ pa3BUTHA U
3HAYMMOCTU JUIS PA3BUTHs IMBUJIM3ALMH, OBIAJCHUEM SI3bIKOM MATeMaTHKH M MaTeMaTHYeCKOU
KyJIbTYpOH Kak CpeACTBOM I[IO3HAHUS MHpPa, OBIAJACHUEM MPOCTCUIIMMU  HAaBBIKAMH
UCCIIEIOBATEIbCKOM IS TETbHOCTH;

6) ¢u3nyeckoe  BocnuTanue, (OpPMHUPOBAHHE  KYJBTYPbI  310POBbA MW
IMOLMOHAIBHOIO 0J1ar0NoIyYHs:

TOTOBHOCTBIO NMPHUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECax CBOETO 3[J0POBbBS, BEICHUS
3I0pOBOr0 00pa3a JKM3HU (310pOBOE NMHUTaHHE, COAJIAHCHUPOBAHHBIA PEXHMM 3aHATHH U OTAbBIXA,
peryisipHas (Qu3MuYecKash aKTMBHOCTb), C(HOPMHUPOBAHHOCTBIO HaBbIKa pe(IeKCUM, NpU3HAHHEM
CBOETO IpaBa Ha OUIMOKY U TaKOr'o K€ IpaBa JPyroro 4eJ0BeKa;

7) IK0JIOTHYecKoe BOCIIUTAHME:

OpHCHTAIleld Ha MPUMEHEHHE MAaTEeMAaTWYeCKUX 3HAHMW JUIS pelIeHUs 3ajgad B O0JIACTH
COXPaHHOCTH OKPYKAIOLIEH Cpeabl, IUIAaHUPOBAaHUS TIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJIEACTBUN Ui OKPY)KAIOUIeH Cpelbl, OCO3HAHWEM TJI00aTBbHOTO XapaKTepa JKOJIOTMYECKHX
npoOJeM U IMyTel uX pelieHus;

8) aJlanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COUATBLHON U PUPOIHOM cpeabl:
TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4Yepe3 INPAKTUYECKYI0 NEsTeNbHOCTh, B TOM YHCIIE YMEHHE YYUTHCS y JAPYTUX
JFOJICH, MpHOOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIC 3HAHHS, HAaBBIKM W KOMIIETCHLVH W3

OTIBITA JAPYTHX;

HEOOXOANMOCTBI0O B (DOPMHPOBAHWU HOBBIX 3HaHWW, B TOM 4YHCIIe (OPMYITHPOBATH HIEH,
HOHSTHUS, THIOTE3bl 00 O0BEKTaxX W SBICHHSAX, B TOM YHCIE paHee HEW3BECTHBIX, OCO3HABAThH
neuuTel COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOE Pa3BHUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILHIO
KaK BBI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATh MPUHIUMAEMBbIC PEIICHUS U ACUCTBUS,
(bopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBHSA, (POPMHUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIbTATDI [lo3naBaTebHble yHHUBepcAIbHbIE YYeOHbIE
pericTeus ba3oBble Jornyeckue AeCTBHA:

* BBISBIISTH U XapaKTEPH30BaTh CYLIECTBEHHBIE MMPU3HAKK MATEMAaTHUYECKUX OOBEKTOB,

MOHSATHI, OTHONICHHH MEXIy TMOHATUAMH, (DOPMYTUPOBATH ONPEACICHUS TOHATHIA,
YCTaHABJIMBATh CYNICCTBEHHBI NMPU3HAK KJIACCH(UKAIMU, OCHOBAHUS ISl OOOOLICHUS |



CpaBHEHUS, KPUTEPUHU IIPOBOIUMOTO aHAJIN3a;
* BOCIIPUHUMATD, (DOPMYJIUPOBATH U IPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U

OTPULATCIbHBIC, CAMHUYHBIC, YaCTHBIC U 06H_II/IC, YCJIOBHBIC,
¢ BBIABJIATH MAaTEMATUYCCKHUE 3aKOHOMEPHOCTHU, B3AUMOCBA3U U IIPOTUBOPECYUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIOI[CHI/IHX U YTBCPXKACHUAX, Ipe€ajiaraTb KpPUTCPUH IOJId BBIABJICHUA

3aKOHOMEPHOCTEN B MPOTUBOPEUN;
* JIeJ1aTh BBIBOJBI C CIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHAYKTHBHBIX

YMO3aKIFOUEHUH, YMO3AKIFOUEHN 110 aHAJIOTHUH;

* pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHUH (TIPSIMbIE U OT IIPOTUBHOTO),
NPOBOJHUTH CAMOCTOSITEIbHO HECJIOXKHBIC JJOKa3aTeIbCTBA MAaTEeMaTUYECKUX (aKTOB,
BBICTPAWBaTh APryMEHTAIUI0, MPUBOJUTH TMPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYKIICHHS,;

* BBIOMpATh coco0 pereHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh HauOoJiee MOAXOASIINA C YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEPUEB).

basoBble uccienoBaTeIbCKHe AeiCTBUS:

* HCIOJIH30BAThH BOIIPOCHI KaK MCCIIE0BATEIILCKUN HHCTPYMEHT MTO3HAHUS,

(dopMynupoBaTh BOIPOCH], (PUKCHPYIOIIME NPOTUBOpPEYHE, MPOOJIEMY, CaMOCTOSTEIHHO
yCTaHaBIIMBaTh KMCKOMOE W JaHHOE, (OPMHUpPOBATh THUIOTE3y, apryMEHTHPOBATH CBOIO
MIO3HIIMI0, MHECHHCE;

* IPOBOJIUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY TUIAHY HECJIOXHBII SKCIICPUMEHT,

HEOOJIBIIIOE HCCIIE0BAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro oOBheKTa,
3aBUCHMOCTEN 00bEKTOB MEXTy CO00ii;

* CaMOCTOATENBHO (HOPMYITHPOBATH OOOOILEHHS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIO/IEHNsI, WCCIIEIOBAHUS, OIIGHUBATh JOCTOBEPHOCTh TIONYYEHHBIX pPE3YJIbTaTOB,
BBIBOJIOB M 0000IICHNUH;

* IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUIATh MPEIIIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanueii:

* BBISIBJIATH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALINH, JTAHHBIX, HEOOXOIUMBIX LIS
peleHus 3a1aum;

* BEIOMPATh, AaHATM3UPOBATH, CUCTEMATH3HPOBATh M HHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUJIOB U ()OPM MIPEICTABICHHUS;

* BEIOMpATh (OpPMY MpeCTaBICHUS HHPOPMALIMH U WUTFOCTPUPOBATH PEIIAEMbIE 3a/1a41
CXeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOUHALIUSAMH,

* OIICHUBATh HAJAEKHOCTh HHPOPMALIUH 110 KPUTCPHUSIM, TIPEJIOKEHHBIM YUUTEIEM HITH
c(hOpMYIIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUSI:

* BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHUS B COOTBETCTBHUHU C YCIOBUSAMH U IEIIIMU
o0IIeHusl, SICHO, TOYHO, IPAMOTHO BBIPaXaTh CBOKO TOYKY 3PEHHS B YCTHBIX M MHChMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHHS IO XOJy PEUICHHs 3aJauyd, KOMMECHTHUPOBATH MMOJYYCHHBIN
pe3yJbTarT;

* B X07ie 00CYX/IeHUs 3a]1aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOi TEMBI, TPOOIEMBI,
pemaeMoil 3a7auu, BBICKA3bIBATh HJICH, HAICJICHHbIC HAa TIOMCK PELICHHUs, COMOCTaBIISThH
CBOU CYXKJICHUS C CYXJCHUSIMH JPYT'HX YYaCTHHUKOB JHAIIOra, OOHAPYKHMBATh pPa3iuvyue U
CXOJICTBO TO3HIINH, B KOPPEKTHOH (hopMme popMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;



* IPEACTABIATH PE3YJIbTAThl PELLICHUS 3a/1a4d, DKCIIEPUMEHTA, UCCIICIOBAHMS, IIPOEKTA,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS € Y4€TOM 3aJad TNpPE3CHTAlud |

O0COOCHHOCTEH ayIMTOPHUH;
* IOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHON pabOThI IPH

peleHnH y4yeOHbIX MaTeMaTHYEeCKUX 3a/1a4;

* IPUHUMATH 11eJIb COBMECTHOW JEATENbHOCTH, IUTAHUPOBATh OPraHU3AIII0 COBMECTHON
paboThI, pacmpeneNsaTh BHIbI paOOT, TOTOBApPHBATHCS, OOCYXKIATh IMPOIECC W PE3yJbTar
paboTeI, 00001IIaTh MHEHUST HECKOJILKHX JIFOJICH;

* Y4acTBOBaTh B TPYIIIOBBIX opMax paboThl (00CyXIeHUsI, 0OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BHINOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JCHUCTBHS C
JPYTUMH 4J€HaMH KOMAaHbI, OIICHWBAaTh KauyeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT IO
KPUTEPHUAM, CPOPMYTUPOBAHHBIM YHaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBEpPCAJIbHBIE YUeOHbIe TelcTBUS
Camoopranusanus:

* CaMOCTOSATEJIBHO COCTABIIATH IUIaH, AJITOPUTM pelIeHHs 3a1a41 (UM €r0 YacTh),

BBIOMpATh CIMOCOO peleHuss C Y4ETOM HUMEIOIUXCS pPEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN ¢ y4ETOM HOBOM
UH(pOpPMAIUH.

CaMOKOHTPO/1b, SMOLIMOHAIbHbII MHTEJIEKT:

* BJIaJIETh CII0COOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIEcca U Pe3ysibTaTa peLeHus
MaTeMaTH4YeCKOM 3aJauu;

* IPEABHUACTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPU PEILICHUH 3aa4H, BHOCHTh
KOPPEKTHBBI B JEATEIFHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH MOCTABICHHOH LI U YCIIOBHSM,
OOBSICHATh TPUYMHBI JOCTIKCHHS WIIM HEIOCTHIKCHUS 1M, HAXOAWUTh OMIMOKY, JaBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATDI
OcBoenne yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHus
JIOJDKHO 00€CTIeYMBATh JIOCTHIKEHUE CIICTYIOLIUX MPEJAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTaTOB:
7 KJACC
Yucja v BBIYUCTEHHS

BeinonHsATh, coueTas ycTHbIE M NHCbMEHHBIE MNPUEMBI, apUPMETHUECKHue AEHCTBUSA C
pauMoHaNbHBIMU  YMcAaMH. HaxoauTh  3HAu€HWs]  YMCIOBBIX  BBIPAXKEHHWH;  NPUMEHSTh
pa3zHooOpa3Hble cocoObl U MPUEMBI BBIYMCIEHUS 3HAUEHUH JIPOOHBIX BBIPAXKEHUH, COAEpMKalUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauts OT OAHON (OPMBI 3amMCU YHCEN K APYroi (mpeoOpa3oBbIBaTh JECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO

B JIECATHUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JeCATHYHYIO aApoOb). CpaBHUBaTH M
YHOPSA0YMBATH pallioHATbHbBIE yncia. OKpyTIIATh Yrcia.

BEBIMOTHATS TPUKHUIKY W OIEHKY pe3ysibTaTa BBIUYMCICHUH, OLEHKY 3HAYCHUH YHCIIOBBIX
BBIpQKEHUH. BBITIONHITH AEHCTBHS CO CTETNEHAMH C HATYpPaJIbHBIMH TOKa3aTesIMH (C OTOpOH Ha
cnpaBovHyl0 HHpOpManuio). [IpuMeHATs TpPU3HAKK JENUMOCTH, Pa3JIOKEHHE Ha MHOKHUTEIN
HaTypaJIbHbIX YHCEII.

Pemats mnpocreiimive NpaKTHUKO-OPUEHTHPOBAHHBIE 33Ja4yH, CBS3aHHBIE C OTHOIICHHUEM
BEJIMYMH, IPONOPIHMOHATBHOCTHIO BETUYMH, IPOLEHTAMU; UHTEPIPETUPOBATH PE3YIbTaThl pELICHUS
3a/1a4 ¢ y4ETOM OTpaHUYEHHM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMBIX



00BEKTOB.

AnredpanyecKkue BbIpaKeHUS

OpueHTUpOBaThCS B TIOHATUSX U ONEPUPOBaTH Ha 0a30BOM ypOBHE anre0panyecKoit
TEPMHUHOJIOTHEH W CUMBOJIMKOH. HaxomuTe 3Ha4YeHWs OYKBEHHBIX BBIPKCHHHA TPH 3aJaHHBIX
3HAYEHUSX [IEPEMEHHBIX.

BeimonusaTe npeoOpa3oBaHus LEIOT0 BBIPAKEHHS B MHOTOWICH MPHUBEIECHHEM I0JT00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOYJI€Ha HAa MHOIOYIEH,
NpUMEHATH (QOpPMYJbI KBajJpaTa CyMMBI M KBajpara pa3HOCTH (C OMOpPOH Ha CIPABOYHYIO
nH(DOpMaIHIO).

OCyIIecTBIATh pa3joKEHHE MHOTOWIEHOB HAa MHOXKHUTEIH C TOMOIIBIO BBIHECEHHS 3a
CKOOKHM O0OIIEro MHOXXMTENsI, TPYIIUPOBKH ClIaraeMblX, NPUMEHEHUs (GOpMys COKpamEHHOTO
YMHOKEHHSI (C OTIOpOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh MpeoOpa3oBaHUsl MHOTOWICHOB JUIS PEIICHHS Pa3IMYHbIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEATILHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TMOKA3aTeIsIMU Ui MPpeoOpa3oBaHUs
BBIPA)KEHUH (C OTIOPOii Ha CIIPaBOYHYIO HH(POPMALIHUIO).

YpaBHeHNsI M HEPABEHCTBA

Pemate nuHeiiHbIE ypaBHEHMs € OJHOW NEPEMEHHOM, NPUMEHss IpaBWia Iepexojga OT
HCXOJIHOTO YPABHEHUS K paBHOCWIILHOMY eMy. IIpoBepsTh, ABISAETCS JIM YUCIO KOPHEM YPaBHEHHS.

Nmeth mpeacTaBieHue 0 rpagUYecKuX METoJax MpU PEIeHUU JIMHEHHBIX ypaBHEHUH M UX
cucreM. [lonOupaTh NpuMephl Nap YHCEN, ABIAIOIINXCS PELIEHHEM JIMHEHHOrO ypaBHEHUS C IBYMs
NEPEMEHHBIMU.

Crpoutrb B KOOpPAMHATHOM IIJIOCKOCTH TIpauK JUHEHHOrOo ypaBHEHHMS C JBYMs
NepEeMEHHBIMHU; NOJIb3YACh IPaUKOM, IPUBOANUTH IPUMEPHI PEILICHHS YpPaBHEHHUSI.

Pemate cuctembl JByX JIMHEMHBIX YPaBHEHUH C JBYMs HEPEMEHHbIMH, B TOM YHCIIE
rpaduydecku (¢ ornopoi HaaAroOpuT™M y4eOHBIX NeHCTBUIN).

CoctaBiaTh (1MOCIE COBMECTHOI'O aHAJIM3a) M pelaTh JIMHEHHOE ypaBHEHUE WIIM CHUCTEMY
JVHENHBIX ypaBHEHUH [0 YCIIOBHIO 3a/la4M, MHTEPIPETUPOBATh B COOTBETCTBMHM C KOHTEKCTOM
3a]1a4 TOTy4EHHBIN pe3ybTar.

Koopaunats! u rpagpukun. @®yHKUNH

N3006paxarh Ha KOOPAWHATHON MPSAMON TOYKH, COOTBETCTBYIOIINME 33JaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3aIIUCHIBATh YUCIOBbIE IPOMEKYTKH Ha AJIreOpandecKoM sI3bIKE.

OrmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKHM [0 3aJaHHBIM KOOpJAUHATAaM; CTPOUTH
rpaduku muHeiHbIX GyHKuMit. CTpouts rpaduk Gynkium y = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUI H3BECTHbIE 3aBUCHMOCTH MEXIy BEIMYMHAMH (IO
QITOPUTMY YUEOHBIX NIEHUCTBUI): CKOPOCTh, BPEMs, PACCTOSHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTB;
POU3BOJUTEIBHOCTD, BpeMsl, 00bEM padOThI.

HaxonuTs 3HaueHune QyHKLIUY 110 3HAYCHUIO €€ apryMeHTa.

[lonnmats rpadudeckuil cnocod NpeacTaBICHUA W aHaiau3a WH(OpMAlMU; U3BJIEKaTh U
MHTEPIPETUPOBATh UH(OPMALIMIO U3 TPAPUKOB PEAIBHBIX IPOLECCOB U 3aBUCUMOCTEM.

8 KJIACC
Yucia v BBIYHCICHUS

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpPaBHEHMs, OKpYIJICHHs W BBIYMCICHHUH; H300pa)xkaTh JACHCTBHUTENbHBIE YHCIA TOYKAMHM Ha
KOOPIMHATHOU IIPSIMOM.

[IpuMeHATH NOHATHE ApUPMETUUECKOTO KBaJPATHOIO KOPHS; HAXOAUTh KBAaJpAaTHbIE KOPHH,
UCNOJIB3Ysl TpU  HEOOXOIUMOCTH KaJIbKYJATOP; BBINOJIHATH IPOCTEHIIME IpeoOpa3oBaHUs
BBIPAXCHHUM, COEPKAIIMX KBaJPAaTHbIE KOPHHU, UCIIOb3Yys CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAalbIX YHCENl C IMOMOIIBIO JECATHYHBIX ApoOed u
crenenel yucna 10.
AnredpanyecKkue BbIpaKeHUs

[lpuMeHSTh TMOHATHE CTENEHH C LEeNbIM II0Ka3aTelieM, BBIIOJIHATH MPeoOpa3oBaHuUs
BBIPQXEHHUM, COJEp)KalIMX CTENEeHH C IeNIbIM T[oKaszarejaeM (C HCMIOIb30BAaHUEM CIPABOYHON
uHbOpMaIum).

BbInonHATE HECOKHBIE TOXKISCTBEHHbIE MPeoOpa3oBaHMs PAlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPaBUJI IEUCTBUI HAJl MHOTOWICHAMH U aNreOpanyecKuMu Apo0sMu.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensTs peoOpa3oBaHus BHIPAKEHUN JJIS PELICHUS Pa3IMYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEATILHOU MTPAKTHKHU.

YpaBHeHNsI M HEPABEHCTBA

Pemats nuHelHble, KBaJpaTHbIE ypaBHEHHs (C UCIIOIb30BaHHEM CIIPaBOYHON MH(OpPMALIUH)
U pauUOHAJbHBIC YPAaBHEHHUs, CBOJAIIMECS K HHUM, CHUCTEMBl [BYX YpaBHEHMH C JByMs
NIEPEMEHHBIMH.

[TpoBoaMTE IpOCTEHIINE HUCCIENOBAHUS YPABHEHUN M CUCTEM YPaBHEHUH, B TOM YHCIE C
IpUMEHEHUEM rpaduuecKux IpeAcTaBlIeHuil (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WIM cHCcTeMa
YPaBHEHHUH pelIeHUs, €ClIi UMEET, TO CKOJIBKO, U TIp.) C OIOPOI Ha aJlrOPUTM y4eOHBIX AeHCTBHH.

Ilepexoqute OT cioBecHOW (oOpMYyNIHPOBKH 3amadd K e€ anrebpanyeckoil mopenu c
IIOMOIIBIO COCTABJICHHS YPABHEHUS WJIIM CUCTEMBI yPaBHEHUH, HHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M [IOJyYEHHBIH Pe3yJIbTaT.

[TpuMeHATH CBOWCTBA YKMCIOBBIX HEPABEHCTB JUIsl CPABHEHMs, OLEHKH; pEIlaTh JHMHEHHbIE
HEPaBEHCTBA C OJJHOM MEPEMEHHOI U UX CUCTEMBbI; 1aBaTh rpagUIEeCKyr0 WITIOCTPALUI0 MHOKECTBA
pEILLIECHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUN

OnepupoBatb Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIE TIOHATHS H S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMs); ONPENENATh 3HA4YeHHWE (YHKIMU 10 3HAYCHHWIO apTyMEHTa;
OTIpeIeNIATh CBOMCTBA (DyHKIINH 110 €€ TpaduKy.

CTpouts rpadyKu MeMEHTapHBIX (GYHKIHi Buga , Y = X%, y = X5, Y = VX, y = 5 onuchIBaTh
CBOICTBA YUCIOBOU

byHKIHH 110 €€ TpaduKy (MPU HEOOXOIUMOCTH C HAMPABJISIOICH MOMOIIIBIO).

9 KJIACC
Yucia v BHIYHCIEHUS

CpaBHUBaTh U yNOPsAA0YUBATH PALIIOHAIIbHBIE U UPPALIMOHAIBHBIE YUCIIA.

BeimonusaTe apupmeTnyeckue IEHCTBUSA C pallMOHAJIbHBIMHM UYHCIIAMH, COYeTasl YCTHbBIE U
IIACBMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHNS C HPPALMOHAIBHBIMU YHCIIAMU.

Haxoouth 3HaueHUs CTENEHEH C LEIbIMU IOKA3aTEeNIIMU U KOPHEH; BBIYUCIIATH 3HAYCHMS
YHUCIIOBBIX BbIpakeHUN. OKpyIJIATH ACHCTBUTENBHBIE YHUCIIA, BBINOJIHATH NPUKUAKY pE3yibTara
BBIYMCIICHHU, OLICHKY YHCJIOBBIX BBIPAXKECHHM.

Ypaenenus u nepasencmea

Pemars nuHelHbIE U KBaAPATHBIE YPABHEHUS, YPABHEHHS, CBOIAIIMEC K HUM, IIPOCTEHUIINE
JpOOHO-PALMOHANIbHBIE YPABHEHUS.

Pemars mnpocreiiine CUCTEMBI IBYX JIMHEHWHBIX YpPaBHEHMM C IBYMS II€PEMEHHBIMH U
CHUCTEMBI JIByX YpaBHEHMH, B KOTOPBIX OJHO YPABHEHUE HE SIBJSIETCS JMHEHHBIM (IO BU3YyaJbHOU
orope).

Pemate mpocreiilne TEKCTOBBIE 3aJaud  anreOpandeckuM CIocoOOM C  IOMOIIBIO
COCTaBJICHUS YPaBHEHHUS UIIN CUCTEMBI IBYX YPABHEHUN C ABYMsI IEPEMEHHBIMU.

IIpoBomWTE HMpOCTEWIINE UCCIENOBAHHUS YPABHEHUM M CUCTEM YPaBHEHWH, B TOM YHCIE C
NpUMEHEHHEM TrpaduyecKux MpeCTaBIeHNH (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WIM CHCTEMa
YPaBHEHUH pPEIIECHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).



Pemate nmHEWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; W300paaTh peIICHUE
HEPaBEHCTB HA YMCJIIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TTOMOIIHI0 CHUMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBaJApPaTHOE
HEPAaBEHCTBO; M300pa)kaTh pEIICHHE CHCTEMBbl HEPABCHCTB Ha YHCJIOBOW MPSMOM, 3aIllMChIBAThH
pellIeHNE C TOMOIIbI0 CHMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEIICHUH PAa3TUYHBIX 3a7a4.

DOyHKIUn

PacnioznaBate pyHKIMU H3ydeHHBIX BUAOB. [loKa3blBaTh CXE€MaTHUECKU PACIOJIOKEHUE Ha
KOOPMHATHOM miockocTd rpadukos GpyHkmmii Buga: Y = kx, y = kx ++ b, , y = ax® + bx +¢, y = X,
y = VX, y = B 3aBUCUMOCTH OT 3HAYCHUI

KOX(UITMECHTOB; ONMUCHIBATh CBOWCTBA (DYHKITHH.

Ctpouth W HW300pakaTh CXEMAaTWYeCKH TrpadUKH KBAaJIPATHYHBIX (DYHKIWH, ONUCHIBATH
CBOMCTBA KBaIPATUIHBIX () YHKITHH 110 MX TpaduKaM.

Pacnio3HaBaTh KBaJpaTHuHYO (QYHKIHIO IO (opMyJie, IPUBOIUTH MIPUMEPhI KBAIPATUUHBIX
GbyHKLUI U3 peanbHOH KU3HU, (PU3UKU, TEOMETPUH.

Apupmernyeckasi U reoMeTpruiecKasi Nporpeccun

PacniozHaBaTh apu(METHUECKYI0 M I'€OMETPHUYECKYI0 HPOTPECcCHMH IPHU Pa3HBIX CIIOCO0ax
3aJlaHusl.

BbInonHATE BBIYMCIEHHUS C HCIONb30BaHUEM (OpMyT N-20 4jaeHa apuMeTHUecKoW u
TreOMETPUUECKON MPOTPECCHii, CyMMBI TIEPBBIX N YICHOB (C OMOPO Ha CHPAaBOYHYIO HH(POPMAIHIO).

Pemats 3a1aun, cBsi3aHHBIE C YMCIOBBIMH M1OCJIEOBATEIBHOCTAMU, B TOM YUCJE 3a/1a4d U3
peasbHOM JKU3HU (CUCTIONB30BaHHEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

TKIIACC
Ne n/m HanmeHoBaHuUe pa3/ie/ioB U TeM Kosmuecrso yacos DIeKTPOHHbBIE
nporpaMmbl Bcero Konrpoabnnie | IlpakTuyeckue (uudpoBrbie)
padoThI padoThI o0Opa3oBaTeJibHbIE
pecypchl
1 Ywucna v BeIYHUCIICHUS. PanmmodanbHbIe YHUCIIa 25 1 buomuorexa [JOK
https://rn.edso0.ru/7f415b90
2 AnreOpanyeckue BbIPaKEHUs 27 1 Bu6sorexa LIOK
https://rn.edso0.ru/7f415b90
3 VpaBHEHUs U HEPABEHCTBA 20 1 Bu6sorexa LIOK
https://rn.edso0.ru/7f415b90
4 Koopaunatsl u rpaduku. @yHKnuu 24 1 Bu6sorexa LIOK
https://rn.edso00.ru/7f415b90
5 IToBTOpeHue u 06061IIEHNE 6 1 Bu6suorexa LIOK
https://rn.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0
Ne n/mm 8 Kiace KoumnyecTBo yacos DIeKTPOHHDIE
Bcero KonrpoJbubie IIpakruyeckne | (uudposbie)
HaumeHnoBaHue pa3nesoB u TeM padoThI padoThI o0pa3oBaTe/IbHbBIC
MPOrpaMMBbl pecypchl
1 Yucna u Beruncnenus. KagpatHele KOpHU 15 Butmmorexa LIOK
https://rn.edsoo.ru/7f417af8
2 Yucia u BeruuciaeHusi. CTeneHs ¢ LeIbIM 7 bubnunorexa LIOK
HoKa3aTeneM https://rn.edsoo.ru/7f417af8
3 AnreOpanyeckue BelpaskeHHs. KBaapaTHbIii 5 1 bu6nmorexa [IOK
TpEXUiIeH https://rn.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpasKeHHs. 15 1 bu6nmorexa [IOK
AureOpandeckast 1po0b https://rn.edsoo.ru/7f417af8
5 YpaBHeHUd U HepaBeHCTBa. KBajpaTHbie 15 1 bubnuotexa [JOK
ypaBHEHHUS https://rn.edsoo.ru/7f417af8
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6 VpaBHeHust 1 HepaBeHCTBA. CHCTEMBI 13 bubnanorexa [IOK
ypaBHEHHiT https://rn.edsoo.ru/7f417af8
7 VpaBHeHUs U HepaBeHcTBa. HepaBeHcTBa 12 1 Bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
8 @ynkuun. OCHOBHBIE TOHATHS 5 Bu6muoreka [IIOK
https://m.edsoo.ru/7f417af8
9 @Oynkuun. Ynucnossle GyHKIUH 9 Bu6nuorexa LIOK
https://m.edsoo.ru/7f417af8
10 IToBTOpeHue 1 06001IeHNE 6 1 Bubnmoreka IIOK
https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 5 0
Ne ni/m KoanuecTBo yacoB DJIeKTPOHHBIE
9 knace Bceero Konrpoiabnbie Ipakruyeckne | (uudposbie)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 Yucia v Beraucienus. JleicTBUTEIbHbIE YKCIa 9 bubmmoreka IJOK
https://rn.edsoo.ru/7f419d08
2 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka [JOK
OJTHOM TIepeMEHHOM https://rn.edsoo.ru/7f419d08
3 VpaBHenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmnoreka [JOK
ypaBHEHHit https://rn.edsoo.ru/7f419d08
4 VYpasuenus u HepasencTsa. Hepasencraa 16 1 Butnorexa [IOK
https://rn.edsoo.ru/7f419d08
5 DyHKIHH 16 1 bubnmnoreka [JOK
https://rn.edsoo.ru/7f419d08
6 YucnoBele NOCIEN0BATENLHOCTH 15 1 Butmorexa LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IICHNE, CHCTEMaTU3aUs 18 1 but6moreka IIOK
3HAHUH https://rn.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6 0
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