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INOACHUTEJIBHASA 3ATIMCKA

Anrebpa sBi€TCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETr0 0Opa30BaHUs: OHA 0OecreYrBaeT
U3Y4CHHE NIPYTUX AMCUUIUINH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK M T'yMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE
HEOOXOIUMO [UIsl MPOJOJDKEHHS OOpa3oBaHMs U B IOBCEAHEBHOW >W3HU. Pa3zButue y oOydarommxcs
HAyYHBIX TPEACTABICHUH O TPOUCXOXKICHHM W CYIIHOCTH anreOpanyeckux aOCTpakiuii, crocode
OTpaKCHMsSI MaTEeMaTUYECKOM HayKoW SBJIGHHM W NPOLECCOB B MPHUPOAE U  OOIIeCTBE, pOJU
MaTeMaTHYECKOTO0 MOJICIMPOBAHUSI B HAYYHOM IIO3HAHHMM W B MPAKTHKE CHOCOOCTBYET (hOPMHPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS U KAUE€CTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJlaliTallii B COBPEMEHHOM IIU(POBOM
obmiectBe. M3ydeHuwe anreOpsl OOeECeUMBaET pa3BUTHE YMEHHUs HAONIOAaTh, CpPaBHUBATh, HAXOJ/UTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JeCcTBUSL U BBIBOJBI, (OPMYNIHUpOBaTh yrBepkaeHHs. OCBOEHHE Kypca aireOpbl oOecreyrBaeT pa3BUTHE
JIOTUYECKOT0 MBIIUICHUSI O0YyJarolMXCA: OHU HCIONb3YIOT JECAYKTHUBHBIE M WHIYKTUBHBIE PACCYXKICHUS,
o0o0mieHne W KOHKpETH3alHio, a0cTparupoBanue W aHanoruto. OOyueHwe anredOpe mpearnonaraer
3HAUUTENbHBIH O00BEM CaAMOCTOSTENIBHON JEATENbHOCTH OOYJaloIIMUXCS, MO3TOMY CaMOCTOSATEIbHOE
peleHue 3aa4 SBISIETCS peain3anneil e TeNbHOCTHOTO IPUHIINIIA 00 yICHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» aisi OCHOBHOIO 0OIIEero o0pa3oBaHUA
OCHOBHOE MECTO 3aHHUMAIOT COJECpPXKATEIbHO-METONWYECKHe JIMHUHM. «Ynucaa W BBIYHCICHHA,
«AnreOpanueckue BBIpAKEHHS», «YPaBHEHHS U HepaBeHCTBa», «DyHkmum». Kaxmas wu3 a3Tux
COJIePKATEIbHO-METOJUUECKUX JIMHUN pa3BUBACTCAd Ha TMPOTHKEHHHM TPEX JIeT U3YYCHHs Kypca,
B3aMMOJICHCTBYS C APYTHMMH €ro JIMHUAMU. B xone u3ydeHus yueOHOro Kypca oOydaromuMces MPUXOTUTCS
JIOTHYECKH PACCYXIaTh, WCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M € 3TUM B IpOrpaMmy
yueOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTUKHU, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszmenax MaTeMaTHYeCKOTO O0Opa3oBaHUSI W CHOCOOCTBYIOIIME OBJIQJCHHIO OOYYarONIMMHUCA OCHOB
YHHUBEPCATbHOIO MaTeMaTH4ecKoro si3bika. ColepikaTelnbHOW M CTPYKTYpHOH OCOOEHHOCTBIO YyueOHOTrO
Kypca «AnreOpay sIBISETCS €r0 MHTETPUPOBAHHBIN XapakKTep.

Conepxanne JuHUM «Yucna M BBIYMCICHHUS» CIYKUT OCHOBOM JUIs JajbHEHIIEro H3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOLIUXCSl JIOTHUECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS
HOJb30BaTbCs AITOPUTMAMM, a TakkKe IPHOOPETEeHHI0 MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIA
TIOBCEHEBHOM KM3HU. Pa3BuTHE MOHATHSA O YMCIIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs CBSI3aHO C
paloHaIbHBIMU U HPPALMOHANBHBIMU YHCIaMH, (OPMHUPOBAHUEM TMPEACTABICHUN O IEHCTBUTENHLHOM
yucre. 3aBeplieHue OCBOCHUS YHCIIOBOM JIMHUHM OTHECEHO K CpeiHeEMY 00111eMy 00pa30BaHHMIO.

Conepxanue AByX anredOpanuecKux JMHUH — «AusreOpanyeckue BBIPAXEHUS» U «YPaBHEHHUS U
HEPAaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOUIMXCS MaTEMaTUYECKOTo armnapara, He00X0JuMOoro
JUIS pellieHusl 33a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB M MPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUS Y4eOHBIN MaTepuan TPYNIHUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHHM.
Anrebpa 1eMOHCTpPUPYET 3HAUEHHWE MATEMAaTHKH KakK s3bIKa I MOCTPOEHHs] MaTeMaTHMYeCKHX MoJIeleH,
OTIHCaHMsI TIPOIIECCOB U SIBJICHHUI pealbHOTO MHpa. B 3amaun o0ydeHus anreOpe BXOIAT TakxkKe JajlbHEnIIee
pa3BUTHE AITOPUTMHUYECKOT'O MBIIIUIEHUS, HEOOXOIMMOTI0, B YaCTHOCTH, Ul OCBOEHHS Kypca MH(OPMaTHKH,
W OBJIaJICHHE HAaBBIKAMH JCIYKTUBHBIX paccyxieHui. [IpeoOpa3oBaHie CHMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CTIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepkanne (HyHKIIMOHATBHO-TpadUUeCcKoi JTMHUHN HAIIEJIEHO Ha TMOJydeHHUEe O00YUJaroIUMHUCS 3HAHUT
0 (QYHKIUMAX KaK BaXHEWIIeW MaTreMaTW4ecKod MOJeNnu Ui OMHMCAaHUS U UCCIEIOBaHMs pPa3HOOOpa3HBIX
NPOIIECCOB W SIBIICHU B Tpupoae W oOmiectBe. l3ydeHne wmarepmana CIIOCOOCTBYET pPa3BUTHIO Y
o0y4aroIuxcss YMEHHUS HCIOJb30BAaTh pPA3JIMUHbIE BbIPA3UTENIbHBIE CPEICTBA S3bIKA MAaTeMaTHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduveckne, BHOCHUT BKIaJA B (HOPMUPOBAHHE MPEICTABICHUA O PpOIH
MaTEeMAaTHKH B Pa3BUTHH [TUBUIN3AIUU U KYTbTYPHI.

CornacHo y4eOHOMY TUTaHy B 7—9 Kjaccax m3ydaeTcsl yUeOHBIH Kype «Anredpay», KOTOPBIA BKIIOYACT
CJIEAYIOIIME OCHOBHBIE pa3fielibl cojiepxaHus: «Hucma v BBIYHUCICHUN», «AJreOpandeckue BBIPaKECHHS»,
«YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUW».

Ha usyuenne yuebHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3 yaca B
Heneno), B 8 kimacce — 102 waca (3 waca B Hemenmio), B 9 kimacce — 102 waca (3 waca B Heelro).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yucia 1 BBIYMCICHUA

JpoOu 0OBIKHOBEHHBIC M ACCATHYHBIC, ITIEPEX0/ OT 0JHOM (popMbI 3anucu npodeii Kk apyrou. [TonsTue
palMOHATILHOTO YHWCIIA, 3allUCh, CPAaBHEHHE, YIOPSIOYMBAHHE PAMOHAIBHBIX YHCcel. ApudMeTnyeckue
JeMCTBUS C pallMOHAIbHBIMY ynciIaMu. Perienue 3a1a4 u3 peanbHON NPakKTUKKU HA YacTH, Ha Jpoou.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpeAeiieHHe, NpeoOpa3oBaHME BBIPAKEHUI HAa OCHOBE
olnpeneNneHus, 3anuch Oonbiux uucen. IIpoumeHTsl, 3amuck MPOLIEHTOB B BHAE ApoOUW M ApoOu B BUAE
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4M HA MIPOLIEHTHI, PELIEHHUE 33/1a4 U3 PEaIbHON ITPAKTHKU.

IIpuMeHeHne TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAIbHBIX YHACEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi © 0OpaTHast IPOIOPLHUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepeMeHHBIE, YHCI0BOE 3HAYECHUE BBIPAXKEHUS C NEPEMEHHOM. JlOMyCTUMBIE 3HAYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBHCHMOCTH MEXKIy BeIMYMHAMH B Buae (opmynbl. Beramcnenus mo ¢opmynam.
ITpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOXKAECTBEHHO PaBHbIE BBIPaKEHUs, IIpaBUiIa MPeoOpa3oBaHMs
CYMM U IIPOM3BE/ICHUH, IpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHNUS MTOIOOHBIX CIaraeMbiXx.

CBolicTBa CTENEHU C HATYPAJIbHBIM IT0OKA3aTEIIEM.

OpHownensl u  MHOrowieHol. CreneHb MHorowieHa. Cro)eHWE, BBIYMTAHHUE, YMHOXKXEHHE
MHOro4eHOB. DOpMyJIbl COKPAIEHHOIO YMHOMKEHHUsS: KBaJpaT CyMMbl M KBaapar pasHocTH. Popmyia
pa3HOCTH KBaApaToB. Pa3no)keHre MHOTOUJI€HOB Ha MHOKUTEIH.

YpaBHeHus1 1 HepaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, IPaBUiIa IPeoOpa30oBaHusl ypaBHEHUS, pABHOCUIIBHOCTb YPABHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YHMCIO KOPHEH JIMHEMHOIO YpPAaBHEHUs, DEIICHHE
JUHENHBIX ypaBHeHMM. CocTaBi€HHE ypaBHEHMI IO YCIOBUIO 3aJaud. PenieHne TEKCTOBBIX 3anad C
IIOMOIIBIO YPAaBHEHHM.

JluHeliHOe ypaBHEHHE C JABYMs IEpeMEHHBIMHU U ero rpaduk. Cucrema JByX JUHEHHBIX YpaBHEHHI
IBYMsI TI€peMEHHbIMH. PemieHune cucrteM ypaBHEHMH crnocoOoM mnojcTaHOBKU. I[Ipumepsl perieHus
TEKCTOBBIX 3aJa4 C TIOMOILBIO CUCTEM yYpaBHEHHI.

DOyHKIUHT

Koopannara Touku Ha mnpsamon. YUucnoBsle NpoMexyrku. PaccrosHue Mexay IByMs TOYKaMU
KOOPJIMHATHOW MPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opAMHaTa TOYKU Ha KOOPAMHATHON
wiockoctd. I[lpumepsl rpadukoB, 3amaHHBIX (Qopmynamu. UrteHue rpaduKOB pealibHbIX 3aBHCHMOCTEH.
[Tonstue ¢ynkumu. I'padpux ¢ynkuuu. CpoiictBa ¢yHkuuid. JluneitHas ¢yHkius, e€ rpaduk. I'paduk
dynkimu y = |X|. I'paduueckoe penieHre TMHEHHBIX YpaBHECHUH M CHCTEM JIMHEHHBIX YPaBHEHUIA.

8 KJIACC

Yuciia 1 BbIYHCICHUA

KBanpatHslit kopeHb u3 uucna. [lonsatue o0 mppannoHasbHOM yucie. JlecsTHUHBIE TPUOIMKEHUS
UppalMoHaNbHBIX uncen. CBoicTBa apupMeTHUYECKHMX KBaJpaTHBIX KOPHEM W HMX TNpPUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. J[eficTBUTENbHBIE YHCIA.

Crenens ¢ 1esIbIM TTOKa3areneM u e€ cBoicTBa. CTaHapTHas 3alKiCh YHUCIIA.

AJiredpanyecKkue BbIpaKeHUs1

KBanpaTHblil TpEXUIIEH, Pa3/I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHTEIH.

Anrebpanueckas J1poOb. OCHOBHOE CBOMCTBO anredpandeckoit apobu. CroxeHue, BBIYMTAHUE,
YMHOX€EHHeE, JieJieHne alredpandeckux apoodeil. ParmonanbHbie BoIpaKeHUS U UX IpeoOpa3oBaHue.

YpaBHeHHUs1 M HEPABEHCTBA

KBangpatHoe ypaBHeHuWe, (opMyia KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASIINXCS K JIMHEHHBIM U KBaIpaTHBIM. [IpocTeiimme 1poOHO-paioHaIbHBIE ypaBHEHHS.

['paduueckas MHTEpIIpeTAUs YpaBHEHUH ¢ JBYMs NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX ypaBHEHUHU C
IBYMs ITIEpeMEHHBIMU. [IprMepsI peleHns CUCTEM HEJIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpanyeckKiuM CrocoOoM.



UucnoBble HEpaBEHCTBA M MX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM mNepeMeHHOW. PaBHOCHMIBHOCTH
HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW MepeMeHHOM. CHCTeMbl JIMHEHHBIX HEPABEHCTB C OIHOM
MIEPEMEHHOM.

DOyHKIUHT

[Tonstue ¢ynkumu. O6nmacTe ompeneneHus ¥ MHOXeCTBO 3HaueHui ¢(yHkuuu. CriocoObl 3aqaHus
G YHKIIUH.

I'papux ¢ynkuuu. Urenune cBoicTB ¢yHkuumu mno e€ rpaduky. Ilpumepsl rpadukoB ¢GyHKUIHH,
OTpaKaloIIUX peaibHbIE MPOIECCHI.

OyYHKIUY, ONKMCHIBAIOIIME NPSAMYI0O M OOpaTHYI HPONOPLHMOHATIbHBIE 3aBUCHMOCTH, UX TIpaduKu.
OynkuEn Y = X2, Y = X3, ¥ = VX, y=|X|. T'paduteckoe pemenne ypaBHEHHH 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonanbHble uYncna, uMppanvoHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUHBIE NECSITUYHBIC APOOH.
MHOXecTBO ACHCTBUTENbHBIX 4YMCEN, IEHCTBUTENIbHBIE YHUCIIA KaK OCCKOHEYHbIE JAECATHYHBIE JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JEHCTBHUTEIBHBIX 4YHUCEI W KOOPAMHATHOU
MPSIMOU.

CpaBHeHUE 1eHCTBUTENBHBIX YHCell, apupMeTUYECKHE AEUCTBUS C JIeMCTBUTEbHBIMU YHCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOLIETO MUPA, IITUTEILHOCTD [IPOLIECCOB B OKPYXKAIOILIEM MUPE.

[TpuOnmxkE€HHOE 3HaUYE€HUE BEJIMYUHBL, TOYHOCTh NpubmkeHus. Oxpyrienue uucen. [Ipukuaka u
OLICHKA PEe3YJIbTaTOB BBIYUCIICHUN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpuMepsl pereHns ypaBHEHUN TPEThEW U YETBEPTOM CTEIEHEN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue 1poOHO-paliMOHaIbHBIX YpaBHEHUH. PelieHre TeKCTOBbIX 3a/au anredpanyeckuM METO/IOM.

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMHU U ero rpaduk. PemeHue cucreMm AByX JIMHEHHBIX YpPaBHEHUH C
JIBYMs IIEPEMEHHBIMU. Pelenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOU
crenenu. ['paduueckas HHTEpIIpeTaLUs CUCTEMB] YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perenue TekCTOBBIX 3aau anredpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA M X CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOH. PenieHue cucTeM JIMHEHHBIX HEPaBEHCTB C
onHOW mepemeHHoM. KBanpatHele HepaBeHcTBa. I'paduueckass MHTEpIIpeTaldsi HEPABEHCTB U CHUCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU.

DYyHKIUH

KBanparuunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabona, KoopAMHATHI BEPIIMHBI Mapadbobl, OCh
CUMMETPHUHU NapadoIIbl.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTaa.

Yucii0BbIe N0CJI€10BATEIBHOCTH U NIPOrPEeCCHH

[ToHsTHE YNCIIOBON MOCTIEI0BATENBHOCTH. 3aJaHNe TIOCIIEJOBATEIbHOCTH PEKYPPEHTHOM GopMyIoii u
dbopmyIoii N-TO YiIeHa.

Apudmernueckass W reomeTpuueckas mporpeccud. Popmynbl N-ro wieHa apuMETHYECKOW U
F€OMETPUUYECKON MTPOTPECCUI, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne wieHOB apu(pMETUYECKONH U T€OMETPUUYECKON MPOrpeccuil TOUKaMu Ha KOOPMHATHON
IIJIOCKOCTH. JIunennbi u SKCIOHEHIIMAIbHBIN pocT. CnoxHsle MIPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI YPOBHE OCHOBHOI'O
OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pPe3yaIbTaThl OCBOSHUS IPOrpaMMbl y4eOHOTO Kypca «Anredpa» XapakTepu3yroTcCs:
nampuomuuecKkoe 60CRuUmaHue:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCHUKWCKOM MaTEeMaTUKH, I€HHOCTHBIM
OTHOUIEHUEM K JOCTH)KEHHUSIM POCCUMCKMX MATEMATUKOB WU POCCUKMCKONM MAaTEMATHYECKOM IIKOJbI, K
HCIIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJAHBIX cepax;
2PadsCOaHCKoe u 0YX08HO-HPAGCMEEHHOE 60CNUMAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00S3aHHOCTEH TpaskJaHNHA ¥ pean3alliy ero Mpas, MPEICTABICHHEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKUHMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHI, MpOLENyp TPakJAaHCKOIrO
obriecTBa (HapUuMep, BIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STHUECKUX MPOOJIEM, CBA3AHHBIX C
MPAaKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3THYECKUX
MIPUHLIMIIOB B JICSITEIBHOCTH YYEHOTO;
mpyooeoe eocnumanue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUUM NPAKTUYECKUX 3a7a4d MaTeMaTU4YeCKOU
HAINPaBIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEMaTH4EeCKOro 00pa30BaHUS Ha MPOTSHXKEHUU BCEH KUZHU IS
YCIICNTHOM MPO(ECCHOHANIBHON JCSITEIFHOCTA U Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM
U TMOCTPOCHHEM HHAWBUIYaJIbHOW TPAaGKTOpPUU OOpa30BaHUSA M >KM3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEHH;

JcmemuyecKoe 60Chumanue:

CIIOCOOHOCTBIO K AMOLMOHAIBHOMY M AICTETHMUECKOMY BOCHPHUSTHIO MAaTeMAaTUYECKUX OOBEKTOB,
3a71a4, pEeLICHUH, paCCYKICHUH, YMEHUIO BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
UEHHOCIMU HAYYHO20 NO3HAHUA

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4Y€JIOBEKa, MPUPOJBI U OOINECTBA, MOHMMAaHUEM MaTEeMaTHUECKON HAyKH Kak
chepbl YETOBEYECKON MEATEeTbHOCTH, ATAloB €€ pa3BUTHUS W 3HAYUMOCTH IS PA3BUTHS ITUBWIU3AINH,
OBJIQJICHUEM S3bIKOM MaTeMaTUKHM W MaTEeMaTHYEeCKON KyJAbTypOHM KakK CpEICTBOM [O3HAaHUS MUpa,
OBJIQJICHUEM IIPOCTEHIIMMHU HABBIKAMU UCCIE0BATEIbCKON NEATEIIbHOCTH;
busuueckoe socnumanue, hopmupoeanue Kyniomypvt 300p06ba u IMOUUOHATLHO20 ONA2ONOTYYUUA’

FOTOBHOCTBIO MPHUMEHATh MATEMaTUYECKUE 3HAHUS B HHTEpEcax CBOETO 3J0pPOBbsS, BEACHUSA
3710pOoBOro 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSITHI M OTIbIXa, peryispHas
¢bu3HyuecKkass aKTHBHOCTB), COOPMUPOBAHHOCTHIO HaBbIKA Pe(ICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIHOKY
Y TaKOTO e IIpaBa Ipyroro 4ejioBeKa;

IKON02UUECKOe 60CNUMAHUE:

OpHUEHTAIe Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU IS pelieHus 3a7a4d B 0071acTU COXPAHHOCTH
OKpY>KaloIle Cpelibl, IUIAHUPOBAHUS MMOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN I OKPYKArOIIEN
Cpelbl, 0CO3HAHHUEM TTI00aTHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH UX pelieHus;
aoanmauuan K U3MEHAIOUWUMCA YCIA06UAM COUUATLHOU U NPUPOOHOIL CPedbl.

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEONPENCIIEHHOCTH, TMOBBIIICHUID YPOBHSA CBOEHU
KOMIIETEHTHOCTH 4e€pe3 IMPAKTUYECKYIO AEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUHUTHCA y IPYTHX JIIOJACH,
npuoOpeTaTh B COBMECTHOM JCSITEIIPHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUN U3 OMbITa IPYIUX;

HEOOXOIMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM uucie (GOopMyTHpoBaTh HAEH, TOHSATHUSA,
TUINOTE3bl 00 00BEKTaX U SBICHUSIX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH JE(UIIUTHI COOCTBEHHBIX
3HAHWN U KOMIIETEHTHOCTEM, IJTAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIONUN KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMbIC PEIICHHS W JEUCTBUS, (GOPMYIUPOBATH H
OIICHUBATh pHUCKH u MOCJIE/ICTBUS, dbopMupoBaTh OTIBIT.



METAIIPEJAMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBuA:

v

BBISBIIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKM MATEMAaTUYECKMX OOBEKTOB, MOHATHH,
OTHOIIEGHUA MEXIy MOHATUAMH, (QOPMYIUPOBATH ONpPEICICHHs TOHITUN, YCTaHABIMBATbH
CYIIECTBEHHBIN MpU3HAK KiaccU(UKALMU, OCHOBAHMS JUIsi 0O0OOLICHUS W CpaBHEHHS, KPUTEPHH
IIPOBOAMMOIO aHAJIN3A,

BOCIIPUHMMATh, (opMynupoBaTb U  [peoOpa3oBbIBATh  CY)XICHMs:  YTBEpAMUTENbHbIE U
OTpHLIATENIbHbIE, €IUHUYHBIE, YACTHBIE U O0ILNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEUMs B (akTax, JaHHBIX,
HaOJIIOACHUAX W YTBEPXKACHUAX, IpeylaraTb KPUTEPUM Ui BBISBICHHS 3aKOHOMEPHOCTEW U
IIPOTUBOPEYUH;

JlenaTb  BBIBOABI C  HCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTMBHBIX W HWHIYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH,

pa30buparh J10Ka3aTeiabCTBA MAaTEMATUYECKUX YTBEP)KIAEHUH (IpsiMble U OT IPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITETIHHO HECIIOKHBIE JOKA3aTebCTBA MAaTEMaTHUYECKUX (DaKTOB, BBHICTPAMBATH
apryMEeHTalul0, [PUBOJUTH IPUMEPbl U  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIcHHUs,

BBIOMpATh CIOCO0 pelieHus y4eOHO# 3amaun (CpaBHMBATh HECKOJIBKO BapHUAHTOB pEIICHHS,
BBIOMpATh HANOOJIEE MOIXOASAIIMN C YIETOM CAMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUER).

Ba3oBrble nccienoBarehLCcKue AeiiCTBUA.

v

v

v

v

UCIIONIb30BATh BOIPOCHI KaK HCCIENOBATENbCKHI WHCTPYMEHT MO3HAaHUs, (OPMYIUPOBATH
BOIIPOCHI, (pUKCUpYIOLIHe NPOTUBOpEeUre, NpoliIeMy, CaMOCTOSATENILHO YCTAHABINBATh HCKOMOE U
naHHoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBAThH CBOIO TIO3HUIINIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA SKCHEPUMEHT, HeOOJbIIoe
UCCJIEJOBAaHHE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Y cO00ii;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh OOOOIIEHUS W BBIBOABI IO pe3yilbTaTaM MPOBEAEHHOTO
HaOJIOICHNUs, UCCIIEIOBAaHMS, OICHUBATh JOCTOBEPHOCTH TOJYYEHHBIX PE3YNIbTaTOB, BHIBOJOB H
0000111eHNH];

MMPOTrHO3UPOBATE BO3MOXHOC PA3BUTHUC IIPOLECCA, a TAKXKC BBIABUIATb IPCAIOJIOKCHHUA O Cro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ nnopmanmei:

v

v

v

v

BBISIBJISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JTaHHBIX, HEOOXOUMBIX JIJISl PEIICHUS
3a7JauH;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(DOPMALMIO PA3THUHBIX
BUJIOB U (hOpM TMpeicTaBICHUS;

BBIOMpATh (HOpMY MpeacTaBlIeHUs] HHPOPMAIIMKM W WITIOCTPUPOBATH PeIllaeMble 3a7aul CXeMaMH,
JuarpaMMamMu, HHOU rpaduKoi U UX KOMOMHAIUSMU;

OIICHUBATh HAA&KHOCTh HMHPOPMAIMU TIO KPUTEPHUSIM, TMPEATOKEHHBIM YUUTEIEM WU
chopMyTUPOBAaHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKkaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eliCTBUA:

v

v

v

v

BOCIIPHHUMATh U (POPMYIIMPOBATh CYXKIIEHUS B COOTBETCTBHH C YCIOBHUSMHU H IENISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MHCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUSI 110 X0y PEIICHHUs 3a7]aui, KOMMEHTHPOBATh MOJIy4EHHBIH pe3ynbTar;

B X0JI¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOW TeMbI, TPOOJIEMBI, PEIIaeMOM
3aJaud, BBICKa3bIBaTh HJIEW, HAlleJICHHbIE Ha MOWUCK PEIICHUs, CONOCTAaBIIATh CBOM CYXKICHHUS C
CYXKIEHUSIMH JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPY)KHMBATh PA3JIMYMe W CXOJCTBO MO3MIMHA, B
KOPPEeKTHOH popme hopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

OpPEJCTaBIATh  pe3yAbTaTbl pEIIeHUs 3aJadyd, OSKCIEPUMEHTa, MCCIIEOBaHUs, IPOEKTA,
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 337134 MPE3EHTAUd U 0COOCHHOCTEH
ayINTOPHH,

NOHMMATh U MCHOJb30BaTh MPEHMYIIECTBA KOMAHAHOW M WHANBUAYAIBHON pabOTHI NP PELICHUH
y4eOHBIX MaTeMaTHYECKUX 3ajau;



. TMPUHUMATH 1[€1h COBMECTHOW MAESATEIHHOCTH, IJIAHHUPOBATH OPTraHU3AIUI0 COBMECTHON padOTHI,
pacnpenensits BUAbl paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIecC U pe3yabTar paboThl, 00001aTh
MHEHUS HECKOJIBKUX JIFOAEH;

+ y4acTBOBaTh B IPYMHMOBBIX (opMax paboThl (00CYKIeHUS, 0OMEH MHEHHUSIMH, MO3TOBbIE HITYPMbI
U JIpyrue), BBIMOJHATH CBOK YacTh pabOThl M KOOPAMHHPOBATH CBOU JCHCTBHS C JIPYTUMH
YJIeHaMd KOMAaHJbl, OIEHUBATh KayecTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(OPMYITMPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

PeryasiTuBHble yHHBepcaibHble yUueOHbIE 1eliCTBUSA
Camoopranuszanms:

+ CaMOCTOSTENILHO COCTABIIATH IUIAH, aJTOPUTM PEIICHUS 3a7a4u (WM €ro 4acTh), BBIOUPATh CIOCO0
pelieHus ¢ y4€TOM HUMEIONUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPO.1b, 3MOUMOHAIbHBII HHTEJJIEKT !

+ BIIAQJETh CIOCOOAMHU CaMOIIPOBEPKM, CAMOKOHTPOJIS IMpolecca M pe3ylbTara pelieHus
MaTeMaTU4YeCKOM 3a/1a9H;

+ MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3ZHMKHYThH IPU PEIICHUH 33]1a4d, BHOCUTh KOPPEKTHUBBI
B JICSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

+ OIICHUBATh COOTBETCTBUC PE3y/IbTaTa JEATSIBHOCTU MOCTABICHHOW IEJIM U YCIOBUSM, OOBSICHATH
OPUYMHBI  JOCTMDKEHUS WM HEJAOCTH)KEHUS 1IeTM, HaXOAWTh OMIMOKYy, JaBaTh OIICHKY
IPUOOPETEHHOMY ONBITY.

NPEJIMETHBIE PE3YJIBTATDBI

K xonity o0ydyenus: B 7 kjiacce 00yJarouuics moayquT CIEeYIONMe TPeAMETHbIC PE3YJIbTAThI:

Yuciia ¥ BbIYHMCICHUA

BeinosnHsATe, coueras yCTHbIE U MUCbMEHHbIE IPUEMBI, apu(pMETHUYECKUE JeUCTBUS C pAllMOHAIbHBIMU
YHCJIAMHU.

HaxoauTh 3HaueHUS YHCIOBBIX BBIPRKEHUH, MPUMEHATh pPa3HOOOpPa3Hble CHOCOOBI M MPUEMBI
BBIUMCJICHMS] 3HAUEHUH APOOHBIX BBIPAXKEHHH, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[Tepexoauts OT OnHOM (OpPMBI 3amMcU yucen K Apyrod (MpeoOpa3oBbIBATh NECATUYHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO IECSITUYHYIO JIPOOB).

CpaBHUBATh U yNOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrysTh uncna.

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJbTaTa BHIYMCIEHUHN, OLEHKY 3HAUEHUN YHCIIOBBIX BBIPAXKEHUI.
BbInonHATE AEMCTBUS CO CTENEHSIMU C HATYpaJlbHBIMU MTOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOXKUTENIN HATypaJIbHbIX YHCEI.

Pemath  mpakTUKO-OpHEHTHpPOBAHHBIE  33/a4yd,  CBA3aHHBIE C  OTHOIIEHHWEM  BEJIMYMH,
IIPONOPLUNOHAIIEHOCTBIO BEJIMYHH, MPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3a7ad ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOIICTBAMM pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs1

Hcnonb30Bathk anredOpandyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B MpoIiecce OCBOCHHUS
y4eOHOro MaTepuara.

HaxoauTte 3HaueHust OyKBEHHBIX BBIPRXKEHUH NPH 3a/JaHHBIX 3HAYECHUSAX NTEPEMEHHBIX.

BeimonnaTe npeoOpa3zoBaHusl 1I€TIOTO BHIPAKEHUSI B MHOTOWIEH IPHUBEIEHNEM MOJO0OHBIX CllaraeMblX,
PaCKpBITHEM CKOOOK.

BbINOAHAT yMHOXEHHE OJHOWJIEHAa Ha MHOTOWIEH M MHOrO4YjeHa Ha MHOTOYJIEH, HPHUMEHSTH
dbopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcyIecTBIATh Pa3yioKeHHe MHOTOWIEHOB Ha MHOKHMTEIHU C MIOMOIIBIO BRIHECEHUS 3a CKOOKHU 001Iero
MHOXHTEJISI, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POpMYIT COKpPAIIEHHOTO YMHOXKEHHS.

[IpumeHsTh mNpeoOpa3oBaHHs MHOTOWIEHOB JJIsi pEUICHHS pa3jMyYHbIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX NIPEAMETOB, U3 PEabHON IPAKTUKU.

Hcrnonb30BaTh CBOMCTBA CTETICHEH C HATYPAJTbHBIMU MTOKA3aTEIAMU ISl Pe0Opa30OBaHUS BhIPAKESHUM.

YpaBHeHNs1 1 HEPABEHCTBA

Pemwats nuHENHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHss IpPaBWIA MEpexoja OT MCXOIHOIO
YPaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIAETCSA IM YUCIIO KOPHEM yPaBHEHHUS.



[IpumeHsTh rpaduyuecKre METOABI IPH PEIICHUH JIMHEHHBIX YPAaBHEHHI U UX CHUCTEM.

[TogOupaTe mnpuMepsl Map YHCEN, SBISIOMUXCS PEIICHHEM JIMHEHHOTO YypaBHEHHS C JBYMS
HIepEeMEHHBIMH.

CtpouTh B KOOPJMHATHOW IIJIOCKOCTH TpadUK JMHEWHOTO YpaBHEHHS C ABYMs II€PEMEHHBIMHU,
HOJIB3YSCh TpaUKOM, IPUBOJUTH IIPUMEPHI PEIICHUS YPAaBHCHUSI.

Pemate cuctemsl IBYX JTMHEHHBIX YpaBHEHUH ¢ IBYMs IIEPEMEHHBIMHU, B TOM YUCIIE TPApUUECKH.

CocTaBisTh U pemaTh JIMHEHHOE ypaBHEHHE WIIH CUCTEMY JIMHEWHBIX YPaBHEHUH MO YCIOBHIO 3a/1a4H,
MHTEPIIPETHPOBATH B COOTBETCTBUY C KOHTEKCTOM 33/1a4M TOJTY4CHHBIN Pe3yiIbTaT.

DOYyHKIUT

N300paxaTh Ha KOOPIMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOLIHE 33/JIaHHBIM KOOpIWHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3AIIMCHIBATH YHCIOBBIC TPOMEIKYTKH Ha aIreOpandecKoM si3bIKe.

OTMedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKM IO 33/JaHHBIM KOOPAHMHATaM, CTPOUTH TIpaduku
auHeiHbIX QyHKIUA. CTpouTth rpaduk GyHKIMH Y = [X|.

OmnuceiBaTh ¢ TOMOMIBIO (PYHKINH HM3BECTHBIE 3aBHCUMOCTH MEXKIY BEIMYHMHAMH. CKOPOCTb, BpeMS,
paccTosiHKe, 1IeHa, KOJIUYECTBO, CTOMMOCTD, TPOM3BOAUTEIILHOCTD, BpeMsl, 00bEM paboTHI.

Haxoaute 3HaueHne GpyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[Monumate rpaduyeckuii crmocod mpeicTaBlieHHs U aHauW3a HHOOPMALUKM, W3BICKATh U
MHTEPIIPETHPOBATH HHPOPMAIIHIO U3 TPA(YUKOB PEATBHBIX MTPOIIECCOB M 3aBUCHMOCTEH.

K xoniy o0y4yenus B 8 kijiacce 00yJarouuics moayquT CIEIYIONMEe TPEAMETHBIC PE3YJIbTATHI:

Yuciia v BbIYHMCICHUA

Hcnonb30BaTh HayajdbHBIE MPEJCTABICHHUS O MHOXECTBE JICHCTBUTENBHBIX YHUCEN Ul CPaBHEHM,
OKPYIJIEHUS M BBIYMCIIEHUH, H300pakaTh 1eHCTBUTENbHbIE YHCIa TOYKaMU Ha KOOPAMHATHON MPSMOH.

[IpuMeHsTh MOHATHE apUPMETHUYECKOrO KBaJpPaTHOIO KOPHS, HAXOAUTh KBAJpaTHbIE KOPHH,
UCMONb3ys NMPU HEOOXOAMMOCTU KaJIbKYISATOP, BBINOJHATH NPEoOpa3oBaHMs BBIPAKEHHH, COAepiKaliux
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Mcnonb30BatTh 3anMcy OONBIIMX U MaJIbIX YMCEN C TIOMOIIBIO IECATUUHBIX Jpo0Oei 1 cTeneHei

gucina 10.

Auaredpanyeckue BbIpaKeHHUs

[TpuMeHATh MOHATHE CTEMEHUW C LENbIM IO0Ka3aTeseM, BBINOJIHATh MPeoOpa3oBaHUs BBIPAKEHUH,
COJIEpIKalINX CTENEHH C LEIbIM ITOKa3aTEeJIEM.

BBINONHATE TOXIECTBEHHBbIE TNPEoOpa30BaHMs PALUMOHAIBHBIX BBIPAKECHUH Ha OCHOBE MPABMI
JeICTBUI HaJl MHOTOUJIEHAMHU U aJIreOpandecKuMH IpOoOsiMU.

PacknaapIiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpuMeHsTh peoOpa3oBaHus BbIPAKEHUH ISl pellIeHUs] Pa3JIMYHBIX 33/1a4 U3 MAaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHeliHble, KBaJApaTHbIE YpaBHEHHS W DPALMOHAIbHBIE YPAaBHEHMsS, CBOJSILMECS K HUM,
CUCTEMBI IByX YPABHEHMM C JBYMs IEPEMEHHBIMU.

IIpoBonuTh TpOCTEHIINE HCCIAEAOBAHUS YPABHEHHWH M CHUCTEM YPABHEHUW, B TOM YHCIE C
NpUMEHEHHEM TpaduyecKux TMpeacTaBiIeHuid (ycTaHaBIMBaTh, WMEET JIM YpaBHEHHE WM CUCTEMa
yYpaBHEHHI PEIICHUs, €CIIH UMEET, TO CKOJIBKO, U TpoYee).

[Tepexoaute OT ciioBecCHOM (HOPMYIMPOBKHM 3ajaud K €€ anreOpandyeckoil Mojaenu ¢ IMOMOIIbI0
COCTaBJIEHUS! YpaBHEHHS WJIM CUCTEMbl YpaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOITY4YEHHBIN pe3yabTar.

[IpuMeHsITH CBOICTBa YMCIOBBIX HEPABEHCTB Ui CpPaBHEHHUS, OLEHKH, pellaTh JWHEHHbIe
HEpaBEHCTBA C OJHON NEPEMEHHOM M HUX CUCTEeMBbI, JaBaTh IpadUUECKyl0 HIUIIOCTPALMIO MHOXECTBa
pELIEHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOYyHKIUHT

[ToHumMaTh M HCHONB30BATh (DYHKIMOHAIBHBIE TOHATHUS M S3bIK (TEPMUHBI, CHMBOJMYECKHE
0003Ha4YeHUs1), OMPEENATh 3HaueHue (QYHKIUU MO 3HAUCHUIO apryMEHTa, OINpEAeNsTh CBOIMCTBA (PYHKIIHUU
no e€ rpaduky.

CrtpouTts rpaduiku deMeHTapHBIX (YHKIIUNA BHUIA:

y = k/x, y=x2,y=x3,y = x|, y = VX, OnHCHIBATb CBOMCTBA YHCIOBOH (hYHKIMH 110 €& rpaduKy.



K xonIty 00y4deHust B 9 Kjacce 00yJarouuics MoayquT CICYIONUE TPEAMETHBIC PE3YJIbTATHI:

Yucia ¥ BbIYHCICHHUA

CpaBHUBaTh U yNOPsAA0YNBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BeinonuaTe apudmerndeckue AeHCTBUS € PaLlMOHAIBHBIMHM YHUCIAMHU, COUYETasl YCTHBIE U MUCbMEHHbIE
IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUSI C UPPALMOHATIbHBIMU YU CIIAMHU.

HaxonuThs 3HaueHUs CTENEHEH C LEJIBIMM IIOKA3aTeNsIMU U KOPHEW, BBIYMCIATH 3HAYECHUS YUCIIOBBIX
BBIPAKCHUM.

OkpyrniaTh JNEUCTBUTEIbHBIC 4YHCIIA, BBIIOJIHATh MPUKUAKY pE3YyJbTara BbIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHus1 H HepaBeHCTBA

Pemiate nuHelHbIe U KBaJipaTHbIE YPaBHEHUS, YPaBHEHUs, CBOASIIMECS K HUM, IPOCTENIINE TPOOHO-
palMOHAIIbHBIE YPABHEHUS.

Pemarb cuctemsl IByX JIMHEWHBIX yPaBHEHHMH € IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX ypaBHEHHH, B
KOTOPBIX OJIHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3a7aud anredpanyecKuM CHOCOOOM C TOMOIIBI0 COCTABICHHS YpaBHEHUS WIIH
CUCTEMBI JIByX YPaBHEHMH C JBYMs [IEPEMEHHBIMHU.

[IpoBoauTh NpOCTEUIINE MCCIENOBAHUS YPABHEHUM M CUCTEM YPAaBHEHMM, B TOM 4YHCIE C
HNpUMECHEHHEM TpaduyecKux TMpeacTaBieHuid (yCTaHABIMBATh, WMEET JIM YpPaBHEHHE WJIM CHUCTEMa
ypaBHEHUIl PEIICHHUs, ECIT UMEET, TO CKOJIBKO, M IpoyYee).

Pemats nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb PEIIEHHWE HEPABEHCTB Ha
YHMCJIOBOM MPSIMOM, 3aIUCHIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIINE KBaJIpaTHOE
HEpaBEHCTBO, M300pakaTh peIlIeHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH MpPSMOM, 3alUChIBATh PELICHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMUYHBIX 33/1ad.

DOyHKIUUHT

PacrioznaBate (QyHKuIMM U3ydeHHBIX BHIOB. [loka3bIBaTh CXeMaTMYECKH pacHOJIOKEHUE Ha
KOOPJIMHATHO# IIocKoCcTH TpadukoB Gpynkuuii Buga: Yy = Kkx,y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y
=X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHH KOIPDUIHEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIL.

Crpouth M u300pakaTh CcXeMaTHUECKU TpadUKH KBaJApPaTHUUHBIX (YHKIMI, OMHUCHIBaTH CBOWCTBA
KBaJPaTUYHBIX (QYHKLUH 110 UX TpaduKam.

PacnioznaBath kBagpaTnyHyo QyHKIUIO 10 (GOpMYyIie, MPUBOAUTH IPUMEPHI KBAIPATUUHBIX (YHKIIMHA
U3 peanbHOH KU3HU, PU3NKH, TEOMETPHH.

YucnoBblie MOCAEI0BATEIBLHOCTH U POTPECCHH

PacriozHaBath apu@mMeTHYECKYIO U TEOMETPUUECKYIO TPOIPECCUU MPHU Pa3HBIX CIIOCO0aX 3aAaHMUS.

BBIMONHAT  BBIYMCIEGHUS €  HCIOJNB30BaHMEM (GopMyl N-TO  4WieHa apu(pMEeTHYecKod u
T€OMETPHUYECKON MTPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.

Pemarp 3a1aun, CBA3aHHbBIE C YUCIOBBIMH MOCJIEIOBATEILHOCTSMH, B TOM YHUCIIE 33J]a4l U3 peaJbHOU
KU3HU (c HCII0JIb30BAHUEM KaJIbKYJIATODPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaumenoBaunu KonnuectBo yacos DJEeKTPOHHBIC CIIMCOK UTOTOBBIX IIAHUPYEMBIX CIIOCO0 OIEHKU UTOTOBBIX
/i € pasneinoB, | Bcero | Konrpo | Ilpaktu (zudpossie) pE3YIBTATOB C YKa3aHUEM JTAIlOB UX IUIAHUPYEMBIX
TEeM JAbHBIE | yeckue | 00pa3oBaTENIbHbBIE dbopmupoBaHUs pe3yiIbTaToB
paboTel | paboThI pecypcbl
1 Yucna u 25 1 0 bubnmoreka [IOK | - BbIMONAHATH, codeTass YCTHBIE U - YCTHBIH OIpocC
BBIYHCIICHUS. https://m.eds00.ru | mucbMeHHbIC MPUEMBI, apUPMETHUCCKHIEC
PanmonanbHbl [7f415b90 JEHCTBUS C palliOHATBHBIMU YUCIIAMH,
€ gucia - HaxoJWTh  3HAYCHHUS  YHUCIIOBBIX pelieHue y4eOHbIX U
BBIPKCHHUIA; MPAKTHKO-
OpPUEHTUPOBAHHBIX 33144,
- IPUMEHSATh Pa3HOOOpa3HBIC CIIOCOOBI U | - oOyuaromias

NPUEMBI BBIYUCIICHHS 3HAYCHUH JTIPOOHBIX
BBIPOKCHHH, COJIepKaIInX
OOBIKHOBEHHBIE U JIECATUIHBIC TPOOH.

camocTosTelbHas padoTa

- MEpPEeXOIUTh OT OAHON (QOpPMBI 3amHCH
yhcel K Jpyroil  mpeoOpa3oBbIBAaThH
JECATUYHYIO JApoO0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B  JECATHYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JECATUYHYIO
JpoOB);.

- TNUCbMEHHas paboTa Yy
TIOCKH,

- pemeHue y4eOHBIX H
MIPaKTUKO-
OpPUEHTHPOBAHHBIX 3a]1ay,

- CpPaBHHBATH 5
palnroHaIbHbIC YNCTIA,

YIIopsA04rBaTb

-o0y4aromas
camocTosiTelbHas paboTa

- OKPYIJIATh YUCJIA,

- YCTHBIN OITPOC

- BBIIOJHATh MNPUKUIKY M  OLEHKY | - YCTHBIM OIIPOC
pe3yJbTaTa BEIYUCIECHUN;
- BBIIOJHATH  OLEHKY  3HAYEHWUH | - YCTHBIM OIPOC

YU CJIOBBIX BI)Ipa)KeHI/II\/’I ;

- BBIIIOJIHATH I[CflCTBPISI CO CTCIICHAMU C
HaTypaJIbHBIMHU IMOKA3aTCIIsIMU,

pemieHre  y4yeOHBIX |
HPaKTHKO-

OPUEHTHUPOBAHHBIX 3a/1a4;

-IIPUMCHATH IMPU3HAKN JCIINMOCTH,

-o0yuatormas
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pasiioxkeHue Ha
HATypaJIbHbIX YHCEIL.

MHOXHUTCIIN

CaMOCTOATCIIbHaA pa60Ta

-pemiath ~ OPaKTUKO-OPUEHTUPOBAHHBIE
3a7a4M, CBS3aHHLIE C  OTHOIICHUEM
BEJIMYHH, MPOMOPIUOHAITEHOCTHEO
BEJIMYMH, IPOLICHTAMHU;

- peuieHHe Y4eOHBIX U
MPaKTUKO-
OpUEHTUPOBAHHBIX 3a]1ay,

-MHTEPIPETUPOBATH pe3yabTaThl
peuieHus 3aaad ¢ y4€TOM OrpaHUYCHUH,
CBSI3aHHBIX co CBOMCTBAMHU

paccMaTpuBaeMbIX 0OBEKTOB.

KonTpomupyromas
camocTosTelIbHas paboTa

Anrebpanyec
KHE
BBIPKCHUS

27
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-MCI0JI30BaTh areOpandeckyro
TEPMUHOJIOTUIO u CUMBOJIHKY,
IIPUMEHATE €€ B IIPOLECCE OCBOCHHUS

y‘IC6HOFO Marcpualia.

- YCTHBIN OITPOC

-  HAXOAWTh 3HAYCHUS  OYKBCHHBIX
BBIPDAXKEHUN IMPU 3aJaHHBIX 3HAYEHUAX
MEPEMEHHBIX.

- pemeHue y4eOHBIX W
PaKTHUKO-
OpPUEHTHPOBAaHHBIX 33]1a4,

- BBIMOJHATH MPeoOpa3oBaHUs IIEIOTO
BI:Ipa)KCHI/Iﬂ B MHOTI'OYJICH HpHBe)IeHI/IeM
NOJMOOHBIX  CIIaraeMbIX,  PaCKPBITUEM
CKOOOK.

- oOyuaromias
camocrosiTeNbHas pabora
B T€Tpaan

- BBINIOJHATh YMHOXKEHUE OJHOWIEHA Ha
MHOTO4JIEH u MHOTo4JIeHa Ha
MHOTOYJIEH, MPUMEHSTh bopmyIibl
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

- TNUCbMEHHasg paboTa Yy
JOCKH

- pemeHue y4eOHBIX H
IIPAaKTUKO-
OpPUEHTHPOBAHHBIX 3a]1ad,

- OCYIIECTBIIATH pasioxeHue
MHOTOYWICHOB Ha  MHOXHUTEIH c
MOMOILILIO BLIHECEHHUS 32 CKOOKH OOIIEro
MHOXXHUTEJS, TPYHNIUPOBKH CIIaraeMbIX,
MpUMEeHEeHUs]  QOopMylT  COKpalEHHOIO
YMHOXKEHUS.

KonTponupyromas
camocTosTeNnbHas paboTa
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- MPUMEHSATH npeoOpa3oBaHUs
MHOTOYJICHOB JUIsl PELICHUSl Pa3IMYHbIX
3aJa4 M3 MaTeMaTUKH,  CMEXKHBIX
MPEAMETOB, U3 PEAIbHON MPAKTUKHU.

- HCIIOJIB30BaTh CBOMCTBA CTEIICHEH C
HaTypaJbHbBIMU oKa3aTeJIsIMA JUIST
npeoOpa30BaHUsl BRIPAKEHUH.

- peuieHHe Y4eOHBIX U
MIPaKTUKO-
OpUEHTUPOBAHHBIX 3a]1ay,

YpaBHeHuUs 1
HEpaBEeHCTBA

20
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- pemaTh JUHEHUHBbIE YPABHEHHS C OJHOM
MIEPEMEHHO, MIPUMEHSIS MpaBuiia
nepexoga OT HCXOAHOTO YpPaBHEHUA K
PaBHOCUJIILHOMY emMy. [IpoBepsiTs,
SIBJISIETCS JIM YUCIIO KOPHEM YPaBHEHUS.

- TUCbMEHHas pabora y
JOCKH

- NPUMEHATh I'paUuecKue METOJbl MpH
pEUICHUN JIMHEMHBIX YpPaBHEHUM W HX
CHCTEM.

- oOyuaromias
caMmocTosiTeNibHas  paboTa
B T€Tpaau

- noabuparh MpUMEpbl Map 4YHCed,
SBJSIIOIIMXCS.  PEIICHUEM  JIMHEHHOTO
YPaBHEHUS C ABYMs [IEPEMEHHBIMU.

- YCTHBIN OIIPOC

- CTPOUTb B KOOPAMHATHOHN IIJIOCKOCTH
rpaduK JIMHEHHOro ypaBHEHHUS C JABYMs
MIEPEMEHHBIMH, TOJB3YAICh  IpaduKOM,
IPUBOJIUTH IIPUMEPHI peleHus
YpaBHEHUS.

- oOyuaromias
caMmocCTosiTeNIbHAs  paboTa
B TETpau

- pemaTb CHUCTEMbl JIBYX JIMHEHHBIX
YpaBHEHUN C JByMsl NEPEMEHHBIMH, B
TOM YHCJIe TpapUUecKu.

peleHne y4eOHbIX U
MIPaKTUKO-
OpPUEHTHPOBAaHHBIX 3a]1ad,

- COCTaBJIATH W pelarb JIMHEHHOE
YpaBHEHUE WJIH CHCTEMY JIMHEWHBIX
YPaBHEHUN 10  YCIOBHIO  3aJauH,
WHTEPIPETUPOBAT B COOTBETCTBUU C
KOHTEKCTOM 3a1a4u IIOJIY4E€HHBIN
pe3yJbTar.

KonTtponupyromias
camocTosTelbHas padboTa

Koopaunats!
U TpaduKH.
OyHKINU

24
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- n300paxkaTh Ha KOOPAMHATHOMN MpsIMOit
TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, Ty4H, OTPE3KH,
WHTEPBAJbl,  3alHUCBhIBaTh  YHCJIOBBIC

- paboTa y 10CKH
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ITPOMEKYTKH Ha aJ'IFC6paI/ILIeCKOM SA3BIKE,

- OTMEYaTh B KOOPAMHATHON IIOCKOCTH
TOYKM 110 3aJaHHBIM  KOOpJIMHATaM,
CTPOUTH TpapUKH JTHHEHHBIX ()YHKITHA.

Crpouts rpadpuk GpyHkuun Yy = [x|.

- oOyuaromias
caMocTosiTeNibHas paboTa
B TETpaIU

- ONHCHIBATh C MOMOIIBIO (DYHKIIHIA

HN3BCCTHBIC 3aBUCHUMOCTH MCXKOY
BCJIIMUMHAMMU. CKOpPOCTb, BpeMs,
pacCToAgHuC, OcHa, KOJINYCCTBO,
CTOMMOCTB, IMPOU3BOANUTCIIbHOCTD,

BpeMsi, 00bEM pabOTHI.

- pemeHue y4eOHBIX W
HPaKTHKO-
OpPUEHTHPOBAHHBIX 3a/1aY;

- HaxOAWTh 3HauYeHUEe (QYHKIHH 110
3HAYEHHUIO € apryMeHTa.

- oOyuaromias
caMmocTosiTeNibHas  paboTa
B TETpaIu

-  TOHMMaTh Tpaduyeckuii  crocod
NpeCTaBICHUS U aHain3a WH(OopMaIuu,
U3BJICKATH u WHTEPIPETHPOBATH
uHboOpMaIlMi0O M3 TpapuKOB peaTbHBIX
MPOLIECCOB M 3aBUCUMOCTEM.

[ToBTropenue n | 6 bubnmnoreka LIOK | - pemars NpakTHKO-OPUEHTUPOBAHHBIC | - pEIICHHE YYEOHBIX W
00001IeHNE https://m.eds00.ru | 3amaun, CBSI3aHHbIE C  OTHOIICHHEM | IPAKTHUKO-
[7f415b90 BEJIMYUH, IPONOPLHOHAILHOCTHIO | ODUEHTUPOBAHHBIX 337134,
BEJINYHH, MPOIICHTAMH,
MHTEPIIPETHPOBATh PE3YJbTAThl PEIICHHS
3a71a4 c y4ETOM OTpaHUYECHUH,
CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.
- COCTaBJATh M peIlaTh JIMHEWHOE | - peHIeHHE YYeOHBIX WU
ypaBHEHHE WJIH CHCTEMY JIMHEHHBIX | PAKTHKO-
YpaBHEHHI 1O  YCIIOBHIO  3aJayH,| OPHCHTHPOBAaHHBIX 3a/1aY;
WHTEPIPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a7a4yn TIOJTY4CHHBIN
pe3yibTar.
- HAXOIWTh 3HAa4YeHWE QYHKIUM TO |- penieHue Yy4eOHbIX |
3HAYEHHIO € apryMeHTa. HPaKTHKO-
OPHEHTHPOBaHHBIX 3a/1aY,
OBIIEE 102
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KOJIMYECTBO
YACOB 10
I[TPOT'PAMME
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