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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiSeTCS OJHUM M3 OINOPHBIX KypPCOB OCHOBHOIO 0O0mImIero o0pa3oBaHMA: OHA
o0ecrneunBaeT U3y4eHune IPYrux TUCIUILINH, KaK €CTeCTBEHHO-HAYYHOT 0, TaK U TYMaHUTapHOTO IIUKJIOB,
e ocBOeHHE HEOOXOOMMO IJIsl MPOJOJDKEHUS OO0pa3oBaHMs M B IOBCEIHEBHOH >XKu3HU. Pa3Buthe y
00y4aroIuXcsl HAY4YHbIX MPEICTABICHUI O MPOUCXOXKACHUU U CYIIHOCTH alreOpandyeckux aOCTpaKlIMid,
croco0e OTpakeHHs] MAaTeMaTHYECKOW HAayKOW SIBJICHHMH M TMPOLECCOB B IMPHUPOJE M OOIIECTBE, POJIH
MaTEMaTHYeCKOro MOJEIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHUS M KAuyeCTB MBIIUICHHUS, HEOOXOAMMBIX MJs aJalTalid B COBPEMEHHOM
uuppoBoM obmiectBe. M3yuenue anreOpbl obecrneynBaeT pa3BUTHE yYMEHHUs HaOI0IaTh, CPaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUS U BBIBOJBIL, (OPMYIMPOBaTH yTBepkIeHHs. OcBOeHHE Kypca anreOpbl
o0ecrieynBaeT pPa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIUXCSA: OHM HCHOJB3YIOT ICTyKTHBHBIC H
MHIYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKPETU3alHI0, abCcTparupoBanue u anaioruto. O0yyeHue
anreOpe MpeArnoaraeT 3HaYuTeNIbHBIA 00bEM CaAMOCTOSITETILHON JIEATEFHOCTH 00YUYaIOIMXCs, TOITOMY
CaMOCTOSITENIbHOE PEIlIeHUE 3a/1a4 SBIISIETCS peaiu3anueil 1e1TeIbHOCTHOTO IPUHIIUIA 00y4eHHS.

B crpykrype mporpammbl yueOHOTO Kypca «Aunredpa» Uisi OCHOBHOTO 0OIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-METOMWYEeCKHue JIMHUU: «Yucia u  BBIYUCICHUSY,
«AnreOpanueckue BBIPAXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxpas u3z sTHx
COJIEPKATEIIbHO-METOANYECKUX JIMHUW pa3BUBAeTCS Ha MPOTSDKEHUUM TPEX JIeT HU3YYeHHsS Kypca,
B3aMMOJICHCTBYS C APYTHMH €T0 JUHUAMU. B X0/1€ n3ydenus yaeOHOro Kypca 00yJarommMces IPUXOIUTCS
JIOTUYECKH PacCyX1aTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM B mporpaMmy
y4eOHOTO0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEACTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTreMaTH4ecKoro oOpa3oBaHMsI U CIIOCOOCTBYIONIME OBJAJCHUIO OOYUYaIOLIUMUCS OCHOB
YHUBEPCAIBHOTO MAaTeMaTH4EeCKOTO s3bika. ComepxKaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO Y4€OHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHHM «Yucina ¥ BBIYMCICHUS» CIYXHT OCHOBOW JUIS JTAIBHEHIIEro H3y4eHHS
MaTEMaTHKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOIIMXCS JOTHYECKOrO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUS MTOJIb30BaThCSI AITOPUTMAMH, a TAK)KE TPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEHEBHOH KM3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHusl CBSI3aHO C
paMoOHATBFHBIMU U MPPAMOHANTBHBIMU YUCIIaMH, (POPMHUPOBAHUEM IPEICTABICHHA O JCHCTBUTEIHHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHUM OTHECEHO K CpeiHeMY 00I1IeMy 00pa30BaHUIo.

Copnepxanue AByX anreOpanueckux JUHUM — «Asredpandeckue BbIpaXXeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OO0ydYaromuXcs MaTeMaTHMYecKoro arnrapara,
HEOOXOAUMOTO JUIS PEIICHHs 3a/1a4 MAaTeMAaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3ajady. Ha ypoBHe oOCHOBHOro ooOmiero o0pazoBaHHs Y4eOHBIH MaTepual TIpYyNIUPYETcs BOKPYT
panMoHaBHBIX BEIpAKEHUH. Anredpa IEeMOHCTPUPYET 3HAUCHNE MaTEMATUKH KaK S3bIKa JIJISl IIOCTPOCHUS
MaTeMaTHYeCKUX MOjeel, ONMUCAHMs NPOLIECCOB U SBJICHUH peasbHOro Mupa. B 3amaunm oOyueHus
anreOpe BXOIAT TakXe JallbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOro, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH(OPMATHUKH, U OBJAJICHWE HABBIKAMU JCTYKTHUBHBIX PACCYXKICHHA.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTUIO BOOOpaKEHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxaanie (QyHKIIMOHATHHO-TpAUUECKON JTUHUU HAIEJICHO Ha TMOJyYeHHE OO0Yy4YarOIUMHCS
3HaHUM O QYHKUMAX KaK BaKHEHMIeH MaTeMaTHYecKOW MOJAENTH s ONMCAHUS U HUCCIEIOBaHUS
Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHWM B Mpupojae W odOmecTtBe. M3ydueHne marepuana cCrocoOCTBYET
pPa3sBUTHIO y OOYYalOUIUXCS YMEHHS MCIIONb30BaTh pA3IMYHbIE BBIPA3UTENbHBIE CPEJICTBA S3bIKA
MaTeMaTHKH — CIIOBECHBIE, CHMBOJIHMYECKHE, TpauuecKkue, BHOCHT BKJIaX B (OPMHpPOBAHHE
MPEJICTABICHUIA O POJIM MATEMATUKH B Pa3BUTHH [IUBUIU3AIUU U KYIbTYPHI.

CornacHo ywyeOHOMY mjaHy B 7-9 kiaccax u3ydaercs ydeOHBIM Kypc «AnreOpa», KOTOpPBIH
BKJIIOYAET CJIEAYIOLINEe OCHOBHBIE pa3lelibl coaepikaHus: «Hucia M BBIYHCICHUS», «Anredpanyeckue
BBIpOKEHUS», «Y PaBHEHUS I HEPABEHCTBA», «DyHKITUNY.

Ha u3zyuenne yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 kiacce — 102 gaca (3 gaca B
Heneno), B 8 kiacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJAEP)KAHUE ObYYEHUA



7 KJIACC

Yuciia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0Jl OT OAHOM (HOpMBI 3amucu Opobdel K ApYroi.
IlonsiTE panMOHANBHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YINOPAJOYMBAHHUE pPALMOHAIBHBIX YHCEIN.
Apudmerndeckre ACUCTBUS C pallMOHAIBHBIMU uyucliaMH. PemeHue 3afay w3 peaybHOW MPAaKTHKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeNEIeHUE, IPeoOpa3oBaHuE BBIPAXKEHUIM HAa OCHOBE
OIpeJiesIeHus], 3auch OonbMX uyuces. IIponeHTsl, 3anuch NPOLEHTOB B BUJE ApOOM U Ipodu B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4 Ha MIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU.

ITpuMeHeHne TPU3HAKOB JAE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHbBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHHUS C IMEPEeMEHHOM. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHune 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHAe (opMmyibl. Berumcnenus mno
dopmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO PAaBHBIC BBIPAKCHHS, MpPaBUIIa
npeoOpa3oBaHusl CyMM U IPOU3BEJNCHMH, IpaBUJa PACKPBITUS CKOOOK UM TpHBEIEHHsS MOJOOHBIX
cllaraéMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

Opnowienbl W MHoOrowieHbol. CreneHb MHoOrowieHa. Cro)keHue, BBIYMTAHHME, YMHOXEHHE
MHOro4JeHOB. @OpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl U KBajapaT pasHoctu. Popmyia
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOUJI€HOB HA MHOXKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, IIpaBWia IpeoOpa3oBaHMsl YypaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUH.

JInneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YMCJIO KOPHEH JIMHEHHOIO YpaBHEHUs, pELICHUE
JUHENHBIX ypaBHeHuH. CoCTaBlICHHME ypaBHEHUH IO YCIOBUIO 3aJaudd. PellleHne TEKCTOBBIX 3ahad C
MMOMOUIBIO YPABHEHHU.

JluneliHoe ypaBHEHUE C IByMsI IEpeMEHHBIMU U ero rpaduk. Cuctema IByX JIMHEHHBIX ypaBHEHUIN
C NIBYMsl IE€peMEHHbIMH. PelieHue cucreM ypaBHEHHH cIOCOOOM MojacTaHOBKHU. Ilpumepsl pemieHus
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHHUH.

DOyHKIUUHA

Koopaunara touku Ha npsmol. UucnoBble NPOMEXYTKH. PaccTosHMe MeXIy IByMS TOYKaMH
KOOPIMHATHOMN IIPSIMOIA.

[TpsamoyronbHas cucteMa KoopauHaTt, ocu Ox u Oy. Abcuucca 1 opuHaTa TOYKH Ha KOOPIMHATHOM
mwiockoctd. [Ipumeps! rpadukos, 3agaHHbIX (popmynamu. UTeHue rpa@ukoB peasbHBIX 3aBUCHUMOCTEH.
[Tonarue ¢ynxuuu. I'paduk ¢ynkum. CpoiictBa Qynkuuil. JIuneitnas ¢ynkuus, eé rpaduk. I'padux
¢bysakun y = [x|. ['paduueckoe penienre TMHEMHBIX YpaBHEHUN U CHCTEM JIMHEWHBIX YpPaBHEHUH.

8 KJIACC

Yucia v BbIYUCICHUSA

KBanparuslit kopenb u3 uncna. [lonstiue 06 uppanuonanbHOM yucie. JlecaTuyHble MPUOIMKEHN S
uppanroHanbHbIX uHced. CBoicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W MX TNPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BbIPAKEHHUH U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enbIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCa.

AuredpanuecKkue BbIpasKeHUs1

KBanpaTHblil TpEXUIIEH, pa3i0XKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckasi qpodb. OCHOBHOE CBOWCTBO airedpamdeckoi npobu. CrokeHue, BbIUUTAHUE,
YMHOKEHHeE, JAeJieHne anreOpandeckux aApooeil. PanrioHansHblie BIpakeHHUs U UX IpeoOpa3oBaHue.

YpaBHeHNsI M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, GopMmyna KOpHeH KBajpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIINXCS K JIMHSHHBIM U KBaApaTHBIM. [IpocTeiimme qpoOHO-paliMoHaIbHbIC YPaBHEHHUS.



['paduueckas nHTEpIpETAIHsI YpaBHEHUN C ABYMS IEPEMEHHBIMU U CHCTEM JIMHEWHBIX YpaBHEHUN
C IByMs IIepeMeHHBIMU. [IpuMepBI peleHns CUCTEM HETMHENHBIX YPABHEHUN C JBYMs IEPEMECHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckKiuM CrocoOoM.

UucnoBble HEpaBEeHCTBA M WX CBoOWCTBAa. HepaBeHCTBO ¢ OqHON NepeMeHHOH. PaBHOCHUIIBHOCTH
HEpaBeHCTB. JIuHeliHbIe HEpaBEeHCTBA C OJHOM NepeMeHHON. CHucTeMbl JIMHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM.

DOyHKIUUHA

[Tonsatue ¢pynkuun. O61acTh ONpeneneHuss 1 MHOXKECTBO 3HaueHull pyHkuuu. CriocoObl 3a1aHus
GbyHKIHH.

I'padux pynkmuu. Urenue cpoiictB GyHKumu no e€ rpaduky. I[Ipumepsr rpadukoB (QyHKIUH,
OTPaXKAIOIIUX PEAIBHBIC IIPOLIECCHI.

@DyHKIMY, ONUCHIBAIOLINE NPAMYIO U 00paTHYIO IIPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX TpaQUKH.
Oyukun y = x2, y = x3, y = Vx, y=|x|. ['paduaeckoe peleHie ypaBHEHNI 1 CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppalMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE JeCATHUYHBIE APOOH.
MHOXecTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIa KaK OCCKOHEUHBIC NIECSATHYHBIE TPOOH.
B3auMHO OJHO3HaYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JEHCTBUTENBHBIX YHMCEI M KOOPAMHATHOU
IIPSAMOM.

CpaBHeHUE 1eHCTBUTENbHBIX YHCell, apuMeTHUECKUe JeHMCTBUS C NeHCTBUTEIbHBIMU YHCIIaAMHU.

Pa3Mepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTEILHOCTH IMPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnnxEHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyrienue yucen. Ilpukuaka u
OILIEHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHUs] M1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASINMXCS K KBaJIpaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpumMepsl penieHus ypaBHEHUN TPETbe U 4eTBEPTOM CTEIEHEN PAa3I0KEHUEM HA MHOKUTEIH.

Pemenue 1poOHO-pallMOHANBHBIX YpaBHEHWH. PerieHue TeKCTOBBIX 3ajad anreOpanyeckum
METO/IOM.

YpaBHeHUe ¢ ABYMS IEPEMEHHBIMU U ero rpaduk. Pemenne cucreM IByX JIMHEHHBIX YpaBHEHUH C
NBYMs [IEPEMEHHBIMU. Penenue cucrem AByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOi
creneHu. ['papuueckas HHTEpIpeTaLus CUCTEMBbl YPAaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB € OJTHOM NIEpEMEHHOMN. PelieHne cucrteM TMHENHBIX HEPABEHCTB C
onHoi mepemeHHoW. KBanpatHele HepaBeHcTBa. ['padmueckass MHTEpIIpeTalsi HEPABEHCTB U CHUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas pynkuus, e€ rpaduk u cBoiictsa. [lapabosna, koopauHATHI BEPIIMHBI TapaboIIbl, OCh
CUMMETpPUHU TTapaboIIbI.

I'padukn GyrKmit: y = kx, y = kx + b, y = k/x, y =x3, y="x, y = |x| 1 ux cBoiicTsa.

Yuci10BbIe NMOCIE10BATEILHOCTH U NPOrPECCUH

IloHsiTHE YHMCIIOBOM MOCHENOBATENBHOCTU. 3aJaHuE MOCIEAOBATEIIBHOCTH PEKYPPEHTHOMN
bopmyoit u hopMysoi n-ro usaeHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. MopMynsl zn-ro ujeHa apupMeTHYecKod u
TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o00paxeHne UiIeHOB apu(PMETUYECKOM UM TeOMEeTpUYECKONl Mporpeccuii TOYKaMHM Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA



JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MIPOrPaMMBbl Y4eOHOTO Kypca «Anredpay XapakTepu3ylTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpPECa K IPOLUIOMY M HACTOSILEMY POCCUMCKONW MaTEMaTUKH, LIEHHOCTHBIM
OTHOILICHUEM K JIOCTHM)KEHHUSAM POCCHUICKMX MaTeMaTHKOB M POCCHMCKOH MaTeMaTH4eCKOH LIKOJbI, K
MCIOJIB30BAHUIO 3TUX JOCTHKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBbIO K BBINIOJIHEHUIO OOSA3aHHOCTEH TIpaKAaHMHA W pealu3aluu €ero Ipas,
IIPEJCTaBICHUEM O MAaTE€MaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUHBIX CTPYKTYp, SIBJICHHUH,
nporenyp TpakJaHCKOro ooOmiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
TUYECKUX MpOOJIEeM, CBA3aHHBIX C IHPAKTUYECKHMM IPUMEHEHHEM [OCTH)KEHUI HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPaKTUYECKUX 3aJad MaTeMaTH4YeCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)XKHOCTH MAaTE€MaTHUYECKOIo 0Opa30BaHUS HA NPOTSDKEHUM BCEH JKU3HU
IUIsL YCTIEIIHOM MPO(eCcCHOHANBHOW NESTETPHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BbIOOPOM U MOCTPOEHHEM HMHAMBHUIYAIbHOH TpaeKTOpUM 0Opa30BaHUS U >KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBbHOMY U 3CTETUYECKOMY BOCIPHUITHIO MAaTeMaTHUYECKUX OOBEKTOB,
3ajiay, pelieHu, paccyKAeHU, YMEHHIO BUJIETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIMEH B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4yHbIX MpeACTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPO/IBI U 00IECTBA, TOHUMAHUEM MAaTEMaTUUYECKONW HAYKU Kak
cepbl 4eI0BEYECKON NesTeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAUMMOCTH JUIS Pa3BUTHUS LMBUIIM3ALIUY,
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKHM M MaTEMAaTU4YECKON KyJIbTYpOW KakK CpEICTBOM IIO3HAHUS MUDPA,
OBJIa/ICHUEM MTPOCTEUIIMMU HaBbIKAMU MCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHMpPOBAHHE KYJbTYPbl 310POBbS M 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TNPUMEHSATh MAaT€MaTHYEeCKHE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEICHMS
310pOBOro 00pasa )KM3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIIN PEXKUM 3aHATUN U OT/bIXA, PETYIsIpHast
¢u3nueckas akKTMBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKa pedIeKcuu, NMPU3HAHMEM CBOEro IpaBa Ha
OLIMOKY U TaKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAllMel Ha TNpPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWM Ui pelleHus 3agady B o0jacTu
COXPAHHOCTH OKPY>Katolllel Cpe/ibl, INIaHWPOBAHUS IIOCTYIKOB M OLIEHKH UX BO3MOYKHBIX [TOCIIEACTBHH A5
OKpY>Karollel cpefbl, OCO3HAHMEM TIJI00AJIbHOTO XapakTepa HKOJOTHYECKUX IpoOJieM M IMyTed ux
pelieHus;

8) apanTanus K M3MEHAOIUMCS YCIOBUIM COLUATBHOM M IPUPOIHOI cpeabl:

FOTOBHOCTBIO K JECHCTBHSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y IPYIHX JIOAEH,
pHOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKYM U KOMIIETEHLIMU U3 OIbITa IPYTHX;

HE00X0IMMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOpPMYyTUPOBATh UIEH, TOHATHS,
TUNOTE3bl 00 OOBEKTaxX M SBJIEHUSAX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HaBaTh Je(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE pellIeHHs U eicTBUSA, (OPMYIUPOBATE U
OLIEHUBATh PUCKU U MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeicTBu:



o BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC MPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOILIEHUH MEXIy MNOHATUAMH, (HOPMYIHPOBATH OIpPENEICHUs MOHATHHA, yCTaHABIUBATbH
CYIIECTBEHHBII MpHU3HAK KJIacCU(UKALMU, OCHOBaHMs M OOOOLICHMS U CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

o BOCIPUHUMAThH, (OPMYIUPOBATH M IPEOOpPa30BHIBATh CYXKIEHUS: YTBEPAUTENbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;
o BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuus B (hakTax,

JAHHBIX, HAOIIONCHUSX M YTBEpPXKICHUSX, IpeAjaraTb KpUTEpUU AJS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

. JeNaTh BBIBOJABI C HCIIOIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
o pa3duparh J0Ka3aTeJbCTBA MAaTEMATUYECKUX YTBEP)KIEHHH (TpsSMbIE M OT MPOTHUBHOIO),

MPOBOJNTHh CAMOCTOSITEIBHO HECIOKHBIC JIOKA3aTebCTBA MAaTEMATHUYECKUX (PaKTOB, BBICTPAMBATH
apryMEHTaI|I0, IPUBOIUTH MPUMEPBI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS,

° BBEIOMpATH CIIOCO0 pelieHws y9eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HarOO0JIee TOIXO SN ¢ Y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBaTeIbCKHE AeHCTBHUSA

° HCIIOJIb30BaTh BOMPOCH KAaK MCCIICOBATEILCKANM MHCTPYMEHT TIO3HAHMS, (DOPMYIHPOBATH
BOIPOCHI, PUKCHUPYIOIIUE MPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JIAHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATh CBOIO MMO3UIUI0, MHECHHCE;

° MPOBOANTHh TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIM 3KCIICPUMEHT,
HEOOJIBIIIOE MCCIIE0OBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO00ii;

° CaMOCTOSITENTLHO (OPMYIIMPOBATH OOOOIICHUS W BBIBOJABI IO PE3yiIbTaTaM IPOBEAEHHOTO
HAOJIIOZICHUS, KCCJICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IeHMIT;

. IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOIIECCa, a TAK)KE BBIABUIATh IPEIOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

. BBISIBJIATh HEJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIUHU, AAHHBIX, HEOOXOJUMBIX JUIS
pellIeHns 3a/1a4H;

. BbIOMpATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBaTb W WHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

o BbIOMpaTh (popMy mpeacTaBieHHs MH(DOpPMAIMM M WIIIOCTPUPOBATh pELIaeMble 3a1a4H
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

. OLICHMBATh HAIEKHOCTh HMH(OpPMAMM MO KPUTEPHSIM, NPEUIOKEHHBIM YUHUTEIEM WIH

c(OpMYJIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

o BOCIIpUHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUSA B COOTBETCTBUH C YCIIOBHUAMU W LECIAMU
00111IeHuS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MTOSICHEHHS 110 X0y PELIEHUS 3a/1a4i, KOMMEHTHPOBATh NOJYYCHHBIN PE3YJIbTAT;

o B XOJIe OOCYXXJEHMs 3a/laBaTh BOIIPOCHI MO CYILECTBY OOCYKIaeMO#l TeMbl, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIEC HA TIOUCK PEIIEHHUS, COMIOCTABIISITh CBOU CYKIEHUS C
CYXJACHUSIMH IPYTHX YJACTHUKOB TUAJIOra, OOHAPYKUBATh Pa3jInine U CXOJICTBO MO3ULIUN, B KOPPEKTHON
bopme popMynupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS;

o NpEACTABIATE PE3YIbTATBl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHHWA, IPOCKTA,
CaMOCTOSITENILHO BBIOMpPATh (opMar BBICTYIJIEHHS C Y4€TOM 3a7ad Mpe3eHTalMu U OCOoOeHHOCTel
ayUTOPHH;

. MMOHUMATh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM UM MHIUBUIYalbHOW pabOThHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1a4;
. IIPUHUMATBH LEJIb COBMECTHOM JACATENBHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOU

paboThI, pactipeieNsaTh BUIBI paboT, JOrOBapUBATHCS, 00CYKIAaTh MPOLIECC U Pe3yNIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFO/IEH;



o y4acTBOBaTh B IPYNMOBBIX (Gopmax paboThl (0O0CYXIeHHS, OOMEH MHEHHUSIMH, MO3TOBbIC
IITYPMBl U JPYTUE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOU JEHCTBUS C JPYTUMH
YJ€HaMM KOMaHJbI, OLIEHUBaThb KAayeCTBO CBOEro BKJIAAa B OOUMH NPOAYKT IO KPUTEPUSM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

o CaMOCTOSITEJILHO COCTaBJISATh IUIaH, AJITOPUTM PELICHUs 3a7audl (MM €ro 4acTh), BEIOUpPATh
CTOCO0 pemeHus ¢ y4€TOM MMEIOLINXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH H
KOPPEKTHPOBATh BapUAHTHI peIIeHU ¢ y4éTOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

. BJIaJIeTh CIOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yibTaTa pelIeHHs
MaTeMaTU4ECKOH 3a7auu;
. NpEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPH PELICHUHM 3a7a4d, BHOCUTH

KOPPEKTHUBBI B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMJICHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3yJIbTaTa MACSITEIBHOCTUA IMOCTABICHHON WEMH M YCIOBUSIM,
OOBSICHSTh TPUYHHBI JIOCTIIKECHUS WM HEIOCTIKEHUS IIeJM, HAaXOMUTh OIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 Kj1acce 00yJaromuiics MOIyduT CIeyIOIUe IPeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

BbinonHsATe, coueras YCTHbIE W INHUCbMEHHble HNpPUEMBI, apu(MeTHdecKue JeHcTBUA C
paloHaIbHBIMU YHUCIaAMHU.

HaxonuTh 3HaYeHMs 4YUCIIOBBIX BBIPAXKEHUH, MPUMEHSATh Pa3sHOOOpa3HblE CHOCOOBI U MPHEMBI
BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBHIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[Tepexoautk OT 0AHOM (hOpMBI 3amUcH YKceN K ApYroi (IpeoOpa3oBbIBaTh JECATUUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyryisTh yucna.

BBINONHATP NPUKHIKY M OLIEHKY pe3ynbTaTa BBIUMCIECHHWH, OLEHKY 3HAYE€HUH YHCIOBBIX
BbIpaK€HUI. BBINOIHATE AEMCTBUSI CO CTENIEHAMHU C HATYPaJIbHBIMU [TOKa3aTEISIMU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath  NpaKkTHKO-OpUEHTUPOBAaHHBIE  3a/a4yd, CBSI3aHHbIE C  OTHOILIEHWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEIMYHH, IPOLIEHTaMU, HHTEPIPETUPOBATh PE3YJIbTAThI PELIEHUS 3a7a4 C yYETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUS

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CHMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHUs LENOr0 BBIPAXKEHHWS B MHOTOWICH NPUBEACHUEM IMOJO0OHBIX
CllaraéMbIX, paCKpbITUEM CKOOOK.

BBINOMHATE YMHOXEHHE OJHOUYJIEHA HA MHOIOWIEH M MHOTOWIEHAa HAa MHOTOWIEH, NPUMEHSTH
(dbopMyIibl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3iokeHHe MHOTOWIEHOB Ha MHOMKMTENIM C MOMOIIBIO BBHIHECEHHS 3a CKOOKH
00IIero MHOXKHTES, TPYIIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh NpeoOpa3oBaHKs MHOTOWIEHOB JUIS PELICHHS pPa3JIMYHBIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaTbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTeMEHEW C HaTypaJbHBIMU [IOKa3aTeNsIMU JUId MpeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHHUsS M HEPaBEHCTBA

Pemiats nuHelHbIE YpaBHEHUS C OJIHOM MEPEMEHHOM, MPUMEHSS TpaBUiia Mepexo/ia OT UCXOTHOTO
YpaBHEHHUS K paBHOCHJIbHOMY eMy. [IpoBepsTh, sIBIsIETCS JIM UNCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH M X CUCTEM.



[TonOupars mpuMepsl Hap YUCEN, SABISIONIMXCS PEIICHHEM JIMHEHHOrO ypaBHEHHS C JIByMS
IIEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH Tpa(uK JTUHEHHOTO YpaBHEHHUS C JIByMs IE€pPEeMEHHBIMHU,
HOJIB3YSICh T'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate crcrembl ABYX JTMHEWHBIX YPaBHEHHH ¢ IBYMs IEPEMEHHBIMH, B TOM YHCJIE IPpadUIECKH.

CocraBnATh 1 pelmaTh JUHEHHOE YPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPABHEHHMU IO YCIOBUIO
3aJ1a4M, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M [TOJIyYE€HHBIN pe3yJbTar.

DOyHKIUHA

N300paxaTh Ha KOOPAMHATHON IPSIMOM TOUYKH, COOTBETCTBYIOIIKE 3aJaHHBIM KOOPANHATAM, J1y4H,
OTpPE3KH, HHTEPBAJIbI, 3aAIIUCHIBATh YHNCIIOBBIEC IIPOMEKYTKU Ha alredpanyeckoM s3bIKe.

OTmeyaTth B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 33a/JlaHHBIM KOOpAMHATAM, CTPOHUTH Tpaduku
nuHerHbIX QyHkiui. Ctpouth rpaduk GyHKIUN y = [X|.

OnwuceIBaTh € MOMOUIBIO (YHKINN U3BECTHBIC 3aBUCUMOCTH MEKIY BETMUYNHAMU: CKOPOCTb, BpEMSI,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumars rpapuyeckuil croco0 MpeACTaBIEHUS M aHalIW3a WHPOPMALUHU, H3BIEKATh MU
UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPapUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koH1y 00yueHus B 8 kiacce 00ydaromuiics MoIyyuT CIeIyIolue NpeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HavaJIbHBIE IIPEJICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEI ISl CPABHEHMS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIA TOUKAMHU Ha KOOPIAMHATHON IPSIMOU.

[TpuMeHATh NOHATHE APUPMETUUYECKOTO KBAJAPAaTHOTO KOPHS, HAXOJIUTh KBaJpaTHblE KOPHH,
UCTIOJNB3Ysl MPH HEOOXOAMMOCTH KaJbKYJSATOP, BBIOIHATH MPe0oOpa30BaHMs BBIPAKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anUcH OOJIBIIMX U MaJlbIX YKCEN C IOMOLIBIO AECATUYHBIX JpoOeil U creneHeu
yucna 10.

Auaredpanyeckue BbIpaKeHUs

[TprMeHATH MOHATHE CTENEHH C LENbIM I10Ka3aTelieM, BBIIOJIHITh MIPeoOpa3oBaHusl BhIpaKEHUH,
COJIEprKallNX CTENEHH C LENIbIM MOKa3aTeJIeM.

BBINONHATE TOXKJECTBEHHBIE MPeoOpa30BaHUs pallMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPABUI
JeHCTBUI HaJl MHOTOYWIEHaMHU U aJireOpandyeckuMH Ipo0siMHu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHMsl BBIPAKEHUN Ul pEIICHUs pa3jIMyYHbIX 3aJad M3 MaTeMAaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemars nuHeElHbIE, KBaJApaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIE YPAaBHEHHUs, CBOIAILIUECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IEPEMEHHbBIMHU.

[TpoBoauTh MpOCTEHIINE WCCIENOBAHUS YPAaBHEHMHW W CHUCTEM YpPaBHEHUH, B TOM 4YHUCIE C
IIPUMEHEHUEM TpapUUecKUX MpeACTaBlIeHUN (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WJIM CHCTEMa
ypaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

[lepexonuTh OT clOBEeCHOW (POPMYIHPOBKU 3a/1adyu K €€ anredpandeckoil MOJAETH C MOMOIIBIO
COCTaBJIEHUS] YPABHEHMsI WM CUCTEMBbl YPAaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

[TpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHUs, OLIEHKH, pPEIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEePEeMEHHOM M MX CHCTEMBI, JaBaTh IpadUyecKyl0 WUIIOCTPAIMI0 MHOXKECTBa
pELIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonumaTh W MCNONB30BaTh (DYHKIMOHAIbHBIE TOHATHS M S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003Ha4YEHHUs), ONIPENIEATh 3HaUeHNEe (PYHKIIMU IO 3HAYEHHUIO apryMeHTa, ONPE/IeNIATh CBOMCTBA (DyHKLINN
o e€ rpaduky.

Ctpoutb rpaduku 3JeMeHTapHbIX PYHKIMHM BUJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIMH 110 e rpaduKy.

K xonIy 00ydueHus B 9 kijaacce o0yJaronuics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYUCICHUA

CpaBHUBATH U YyNOPAJOYNBATE PALIMOHAIBHBIE U HPPALMOHAIBHBIC YUCIIA.



BomonHaTe apudmernyeckue IEHCTBHS € palMOHAIBHBIMU YHCIAMM, COYeTas YCTHBIE U
MUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIUUCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxoauTe 3Ha4eHus cTENEHEH ¢ 1ENIbIMU MTOKA3aTENsIMU U KOPHEH, BBIYUCIIATD 3HAUCHHSI YHCITOBBIX
BBIPAYKECHHUIA.

OKpyrnsiTh JACHCTBUTEIBHBIC YMCIA, BBIMOJHATH MPHUKHIKY pPE3yJibTaTa BBIYMCICHUN, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHUSs] U HEPABEHCTBA

Pemate snHElHbIE M KBaJpaTHbIE YPABHEHUS, YpaBHEHMs, CBOAALIMECS K HUM, MpOCTEeHIIHe
IpoOHO-pallMOHATIBHBIC YPABHEHHUS.

Pemiate cucteMsl IByX JIMHEHHBIX YpaBHEHHH C ABYMS IEPEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHHUH,
B KOTOPBIX OJTHO YPaBHEHUE HE SBISACTCS JIUHEHHBIM.

Pemiate TeKCTOBBIE 3a/1a4M anredpandyeckuM crocoOOM C MOMOLIbIO COCTaBIEHUS! YPaBHEHUS UIIH
CHCTEMBI IBYX YPAaBHEHHI C IByMsI IE€PEMEHHBIMHU.

[TpoBoauTh mpoCTEHIINE HCCIENOBAHUS YpPaBHEHUH M CHUCTEM YpaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM TpadUdYecKux MpeACTaBIeHUN (yCTaHABIMBAaTh, UMEET I ypaBHEHHE WJIM CHCTEMa
YPaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeiiHBIC HEpaBEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA, M300paXKaTh PelICHHE HEPABEHCTB HA
YHCIIOBOM MPSIMOM, 3alKCBhIBATh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIONINE KBAJAPATHOE
HEpPaBEHCTBO, M300paXkaTh pellIeHNe CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSAMOM, 3alIUCHIBATh PEIICHUE C
MTOMOIIIEI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUHA

PacnozHaBath (yHKIMM U3yuyeHHbIX BUAOB. [loKka3plBaTh CXeMaTUYECKH pACIOJOKEHHE Ha
KOOPJIMHATHOM TIOCKOCTU TpaduKoB GYHKIUHN BUaa: y = kx, y =kx + b, y =k/x, y =ax2 + bx + ¢, y = x3,
y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHMiI KOOQDUIMEHTOB, ONUCHIBATH CBOACTBA (DYHKIIHIA.

Crpouth 1 M300pakaTh CXeMaTUYeCKH rpa)uKy KBaJPaTUYHBIX (YHKIWH, OMUCHIBATH CBOMCTBA
KBaJPaTUYHbIX QYHKLUH 110 UX rpaduram.

Pacno3naBare KkBagpaTHUHylO (QYHKIUIO 1O (opMyie, MPUBOIUTH MPHUMEPHl KBaIPaTHUHBIX
(GyHKUIMN U3 pealbHOM KU3HH, PU3UKH, TEOMETPHUU.

YucJi0BbIE MOCJIE10BATEIbHOCTH U MPOTPeCcCHH

PacrniozHaBaTh apupMeTHUECKYIO U T€OMETPUUECKYIO IIPOTPECCHH MPH Pa3HBIX crloco0ax 3aJaHus.

BbInonHATE BBIYMCIEHUS C UCHOJIb30BaHUMEM (GOpPMYyNT N-r0 4YjieHa apuMeTuyecKkol u
reOMETPHUECKON MPOTrpeccuii, CyMMBI ITEPBBIX N YJIEHOB.

N300pakaTh YIeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemate 3amaum, cBs3aHHbIE C YHCIOBBIMH I1OCJIEJOBAaTEILHOCTAMHU, B TOM YHCIE 3aJaud U3
peasbHOM JKU3HHU (C UCTIOIb30BAaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUH).

TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE

HaumenoBanue

Ne (uudposbie)

n/m | PA3ACI0B H TeM Beero Kontpoabnbie IIpakTnuyeckue 06PA30BATETBLHBIE
nporpamMmsol padoThI padoThI pecype
Hucna u

1 BBIYHMCJICHHUS. 75 1 bu6mmoreka [IOK
PanumonansHbIe https://m.edsoo.ru/7f415b90
qucna

) Anrebpanyeckue 27 1 bubnnoreka [JOK
BBIpOKEHUS https://m.edsoo.ru/7f415b90

3 VYpaBHeHUs U 20 1 bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90



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

4 Koopaunats! u 24 1 bu6mmoreka [IOK
rpaduku. OyHKIIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME N 6 1 bubmuoreka [IOK
000011EHNE https://m.edsoo.ru/7{415b90
OBHLIEE KOJIMYECTBO
YACOBIIO 102 5 0
ITPOI'PAMME
8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBIE
HaumenoBanmne
Ne (uudpossbie)
o/ PA31eJI0B H TeM Beero Kourpoabnbie IIpakrnuyeckue 0Bpa30OBATEIBHBIE
NPOorpaMmMsbI padoThI padoThI pecypeb
Yucna u
1 BBIYMCIIEHUS 15 Bubmorexa IIOK
’ https://m.edsoo.ru/7f417af8
KBagparubeie kopHU
Yucna u
) BBIUHCIICHHSI. 7 bu6mmoreka [IOK
CTeneHs ¢ LeabIM https://m.edsoo.ru/7{417af8
[oKa3aTejieM
AnreOpaunyeckue
3 BBIPAYKEHHUS. 5 1 bu6mmoreka [IOK
KBanpatablit https://m.edsoo.ru/7f417af8
TpEXWICH
Anrebpanueckue
4 BBIPAKCHMUSI. 15 1 bubnnorexka [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHud U
5 HEPaBEHCTBA. 15 1 bubnuoteka [JOK
KBagparusie https://m.edsoo.ru/7f417af8
YpaBHCHHUS
6 zgiiiziﬁiél 13 bubnnoreka [JOK
) . https://m.edsoo.ru/71417at8
Cucrembl ypaBHEHUI
7 Xfﬁfil‘iﬁf 12 1 bubmorexa [TOK
' https://m.edsoo.ru/7f417af8
HepasenctBa
] @yuknun. OCHOBHBIE 5 bubnnorexa [JOK
MTOHSATHS https://m.edsoo.ru/7f417at8
9 OyHk1uu. Yuciosble 9 bubmuoreka [JOK
GbyHKIIIHI https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue n 6 1 bubnnorexka [JOK
00001IeHnEe https://m.edsoo.ru/7f417at8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME

9 KVIACC



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue

Ne (uudpossbie)

/gy PA3CT0B H Tem Beero Kourtpoabsubie I[IpakTuuyeckue 06pA30BATEABHBIE
MporpamMmsbl padoThI padoThI pecypebi

| e | BuGores 10K

https://m.edsoo.ru/7f419d08
ypcia
YpaBHeHus u

) HEPaBEHCTBA. 14 1 bubmmoreka [JOK
YpaBHeHUs ¢ OTHOM https://m.edsoo.ru/7{419d08
MEPEMEHHOM

3 XSS;BTHHCI?;; 14 1 bubmorexa LIOK

) . https://m.edsoo.ru/7f419d08
CucTeMbl ypaBHCHUN
+ | novamoncrsa, 16 | bumotexa LIOK
’ https://m.edsoo.ru/7f419d08
Hepagencrtsa
bubmuorexa [JOK

> Pynkin 16 I https://m.edsoo.ru/7f419d08

6 Yucnosbie 15 1 bu6mmoreka [IOK
[10CJIENOBATEIBHOCTHA https://m.edsoo0.ru/7{419d08
[ToBTOpEHHE,

7 00001ICcHHE, 13 1 bubmuoreka [JOK
cUucTEMaTH3alus https://m.edsoo0.ru/7{f419d08
3HAHUI

OBIIEE KOJIMYECTBO

YACOB IIO 102 6 0

ITPOTPAMME



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