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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsieTCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHusi: OHa 00ECIeYMBacT
W3Y4YE€HHUE JPYruX AMCLUHUILUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M TYMAaHHUTApHOIO IIMKJIOB, €€ OCBOCHHE
Heo0X0IMMO AJIs MPOAOJKEHUsT 00pa30BaHUs U B MTOBCEIHEBHOM XU3HU. Pa3BuTHe y 00ydaromuxcst HayqYHbIX
NpPEJCTaBICHUNA O TMPOUCXOXKICHUM W CYIIHOCTH airedpanyeckux aOCTpakuuii, crmocode OTpaKeHHS
MaTeMaTUYeCKOW HAyKOW SBJICHUH M TPOLECCOB B MpHUpOAEe U OOIIECTBE, POJIM MaTeMaTHYeCKOTO
MOJIETIMPOBAHUS B HAYYHOM MO3HAHUH U B MPAKTHKE CIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KauyecTB MbIIUICHUS, HEOOXOAMMBIX MJIs aJanTallii B COBpeMEHHOM IudpoBoM obmecTBe. M3ydenue
anreOpbl oOecrieuyuBaeT pa3BUTUE YMEHHUS HaON0JaTh, CPaBHHBATh, HAXOAWTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTHU MBIIUICHUA, CHOCO6HOCTI/I APTYMCHTUPOBAHHO 000OCHOBBIBATHL CBOH I[efICTBI/ISI U BbIBOJBI,
¢dopmynupoBath yTBepxkaeHUs. OcBoeHUE Kypca aiaredpbl oOecreduBaeT pa3BUTHE JIOIMYECKOTO MBIIUICHUS
00y4aroIuXcsi: OHU UCHONB3YIOT AeNYKTUBHBIC U HHIYKTUBHBIE PACCYXKACHH, 0000IIeHNE U KOHKPETU3AIHIO,
abctparupoBanne u aHayoruro. OOydeHHe anreOpe MpeanoyiaracT 3HAYUTEIbHBIA 00BEM CaMOCTOSTEILHOM
NESATENbHOCTH OOYYalOIUXCs, IMO3TOMY CaMOCTOATENBHOE pEIICHHWE 3a1ad  SBISAETCS —peanu3anuei
JesITeIbHOCTHOTO IPUHIIUIIA O0yUEeHUSI.

B crpykType mporpammsl yueOHOTO Kypca «Anredpa» Ui OCHOBHOTO 00IIero oopa3oBaHUs OCHOBHOE
MCCTO 3aHUMAKOT COACPKATCIbHO-MCTOAUYCCKHUEC JIMHUM: «Yucma mn BBIYUCIICHUSA ), <<AJIFC6paI/I‘-IeCKI/I€
BBIDAKECHUS», «YPAaBHEHUS M HeEpaBeHCTBa», «DyHkumm». Kaxnmas w3 3TUX COmepKaTeNbHO-METOIMYECKUX
JUHUI pa3BUBaeTCS Ha MPOTSHKEHUM TPEX JIET U3yYeHUsl Kypca, B3aUMOJCHCTBYS C APYTUMU €ro JUHUsAMU. B
XO0Jle HU3Yy4eHHs Y4YeOHOro Kypca OOyYaromMMcs MPUXOIUTCS JIOTHUECKH pacCyKAaTh, HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIIOUEHBI
HCEKOTOPBIC OCHOBBI JIOTUKH, MPCACTABJICHHBIC BO BCEX OCHOBHBIX pasaciiaXx MaTeMaTH4Y€CKOIo O6p330BaHI/15[ u
CIOCOOCTBYIOIIME  OBJIQJICHHUIO  OOYYalOIIMMUCS OCHOB  YHHMBEpPCAJIBHOTO  MAaTeMaTH4eCKOTo  sI3bIKa.
ConeprkaTenbHON U CTPYKTYpHOI 0COOEHHOCTBIO Y4eOHOT0 Kypca «Anredpay sBISIETCS €ro HHTErPUPOBAHHBIN
XapaxTep.

Conep)KaHHe JmHNA  «YUncima W BBEIUMCIICHUS CIIYKUT OCHOBOM JJIA I[aJ'[BHeI\/’IIHGFO HU3YUCHUA
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTMUECKOTO MBINUIEHUS, (POPMHUPOBAHUIO YMEHHUS
MOJIb30BaThCs  AITOPUTMAMH, a TakXe MPHOOPETeHHI0 MPAKTUYECKHX HAaBBIKOB, HEOOXOIUMBIX JUIs
MOBCEHEBHOH JKM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS CBS3aHO C
paloHaIbHBIMU M UPPALMOHATILHBIMU YHCIaMH, (POPMHUPOBAHUEM IPEJICTABICHUH O JEHCTBUTEILHOM YHCIIE.
3aBepIlieHre OCBOEHHS YUCIOBOM JIMHUHM OTHECEHO K CpeiHeMY 00I11eMy 00pa3oBaHuUIo.

Conepxanue IByX anreOpamdeckux JIHMHUA — «AnreOpandeckue BBIPRKEHUS» U «YpaBHEHHUS U
HEPaBEHCTBA» CHOCOOCTBYET (HOPMUPOBAHHIO y OOYYArOIIMXCS MaTeMaTHYeCKOro arrmapara, HeoOXOoJIuMOoro
A peIICHUA 3aaa4 MAaTCMaTHKHW, CMEKHBIX MPEAMETOB U IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aJad. Ha YpOBHE
OCHOBHOTO 00I11ero 00pa3oBaHusl y4yeOHBIM Marepuan TPYHIHPYETCs BOKPYT palMOHAIBHBIX BBIPAKECHHH.
Anrebpa AeMOHCTpHUpPYET 3HAYEHHE MATeMaTHUKU KaK s3blKa JJIs MOCTPOCHUS MaTeMaTH4eCKUX MoJenei,
OIMCaHUs MPOILIECCOB U SIBICHUN peanbHOro mupa. B 3amaum oOydeHus anredpe BXOIAT Takke JalibHeIIee
Pa3BUTHUEC aJITOPUTMHUYICCKOTO MBIIIJICHU, HeO6XO}II/IMOFO, B YaCTHOCTH, IJIA OCBOCHUA KypcCa I/IH(i)OpMaTI/IKI/I, u
OBJIaJICHUE HaBBIKAMHU JEAYKTHBHBIX paccyxieHuil. IIpeoOpazoBaHne CHUMBOJIBHBIX (DOpM crocoOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copepxanne GyHKIIMOHATIbHO-TpaUUECKO TUHUH HAIEJICHO Ha MOJydeHHe oOydaroluMucs 3HaHUH 0
GYHKIUSAX Kak BaKHEHIIeW MaTeMaTH4YecKOdl MOJAeNu Il ONUCaHWs U MCCIEAOBAaHUA Pa3HOOOpA3HBIX
MIPOIIECCOB U ABJICHUN B IpUpOAE U obIecTBe. VM3yueHne MaTepuaa CriocoOOCTBYET Pa3BUTHIO y 00yUarOIIUXCS
YMCHUA  HCIIOJB30BATL  PA3JIMYHBIC  BBIPASUTCIILHBIC CPCACTBA  A3blKa MATCMATUKKU —  CJIOBCCHBLIC,
CUMBOJIMYECKHUE, rpaduueckre, BHOCUT BKJIaJ B (OPMHUpPOBAaHUE MPEACTABICHUH O POJIM MaTeMaTUKU B
Pa3BUTHUN TUBWIM3ALUH U KYJIbTYpBHI.



CormacHo yueOHOMY IUTaHy B 7—9 Kjaccax u3ydaeTcsi YUeOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pasfelibl coepkaHus: «Hucima W BBIYHMCICHUS», «ANreOpanyecKue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUMY.

Ha wu3ydenune yueOHOro kypca «Anredpa» orBogutcs 306 dacoB: B 7 kmacce — 102 ygaca (3 4daca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJAEPKAHUE OBYYEHUA
7 KJIACC
Yucia 1 BLIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0 OT OAHOM (opMbl 3amucu npodeii k apyroit. [lonsrue
palMOHANBHOTO YHCIA, 3alUCh, CPaBHEHHUE, YIOPAJOYMBAHUE DALMOHAIBHBIX 4YHCeN. ApudMmeTHyecKue
JeWCTBUS C pallMOHATIBHBIMY YMciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK Ha YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTeleM: ONpeAeieHHe, IpeoOpa3oBaHUE BBIPAKEHUH HAa OCHOBE
OTIpeJIeJICHUs], 3amuCh OONbIIMX Yuced. [IpomeHTh, 3amuch NMPOLEHTOB B BUAE JApoOM M JpoOu B BHUE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

IIpuMeHeHne TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

[lepemeHHbIE, YKUCIOBOE 3HAUEHUE BBIPAXKEHHUS C NEepeMEHHOH. JlomycThMble 3HAYEHMsI NEPEMEHHBIX.
[IpencraBneHre 3aBUCHMOCTH MEXIy BeJIMYMHAMH B Buie Qopmynbl. Beluncnenus mno ¢opmyiam.
IIpeoOpa3oBanue OYyKBEHHBIX BbIPR)KEHHUI, TOXXJECTBEHHO paBHbIC BBIPAXKEHUS, NpPaBUiIa NpPeoOpazoBaHMs
CYMM U IIPOU3BEJICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS OJOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM.

OpnowieHsl 1 MHOrouneHsl. CteneHb MHOrowieHa. CloXKeHHe, BBIUUTAaHUE, YMHOKEHHUE MHOTOWICHOB.
@opMysbl COKPALEHHOTO YMHOXKEHUS: KBAaApaT CyMMbI M KBaapaT pasHocTu. DopMyiia pa3HOCTH KBaJIpaToB.
PasnokeHrne MHOrO4JI€HOB HA MHOKUTEIH.

YpaBHeHus1 U HepaBeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUsI, IpaBUiia MpeoOpa3oBaHus ypaBHEHHUs, PABHOCUIBHOCTb YPaBHEHUH.

JInneliHOE ypaBHEHUE ¢ OJHOU NEPEMEHHOM, YUCIO KOPHEHN JIMHEMHOIO YpaBHEHUS, PEILICHUE JIMHEUHBIX
ypaBHeHui. CocTaBieHHE YpaBHEHHH IO YCIOBHIO 3ajaud. PelieHue TEKCTOBBIX 3a7ad C IOMOIIBIO
YpPaBHEHUU.

JluneliHoe ypaBHEHHE C JByMsl NepeMEeHHbIMH U ero rpaduk. Cucrema OBYX JMHEHHBIX YpaBHEHHUH C
IBYMsI TIepeMEHHbIMU. PelieHue cucteM ypaBHEHHH criocoOOM MojaCTaHOBKU. [Ipumepsl penieHust TeKCTOBBIX
3a/1a4 C MIOMOUIBIO CUCTEM YPaBHEHUM.

DOYyHKIUHT

Koopaunata Touku Ha mnpsMoi. UucinoBble NPOMEXYTKH. PaccrosHue Mexny JIByMs TOYKaMu
KOOPIAMHATHOU IIPSIMOA.

[TpssmoyronbHas cucrema koopawHat, ocu OX m Oy. AOcumcca W OpAWHATa TOYKM HAa KOOPIWHATHOM
wiockoctu. I[lpumeps! rpadpukoB, 3agaHHbIX (popmynamu. UreHue rpaduKOB pealbHBIX 3aBHUCHUMOCTEH.
[Tonsarue gpynkuu. I'papux Gpynkiun. CpoiictBa ¢pyHkumii. Jluneitnas ¢pynkuus, e€ rpapuk. ['padpuk pynkumun
y = [X|. [padmueckoe perieHre IMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHH.

8 KIIACC
Yucjaa v BBIYMCTIEHUSA
KBanpatsslii kopeHb u3 uymcna. [loHsTne 00 wupparuoHadbHOM uucie. JlecATUYHBIE MPUOTHKCHHUS
UppanMoHanbHeIX uncen. CBoiicTBa apuPMETHUECKUX KBaJpaTHBIX KOpPHEW W UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBLIX BBIPAXKCHHUHN U BRIYUCICHUIM. [|efiCTBUTENbHBIC YHCTIA.
Crenenb ¢ 1eNbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHapTHas 3aMKUCh YUCTa.



AsredOpanyeckue BbIpasKeHU s

KBagparsslil TpEXUIIEH, pa3I0OKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.

AnreOpanueckass apoOb. OcCHOBHOE CBOHMCTBO anrebpamveckoid apobu. CliokeHHe, BBIYUTAHHE,
YMHOXXEHUE, JieNIeHHe anredpanyeckux Apooeil. PanponanbHblie BRIpaykeHHs U UX IpeoOpa3oBaHue.
YpaBHeHusi 1 HepaBeHCTBA

KBagparnoe ypaBHeHme, (opmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemienne
YpaBHEHU, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiiime qpoOHO-paloHalbHbIE YPAaBHEHHUS.

I'padmyeckas uHTEpIpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHH C
NBYMs IepeMeHHbIMU. [IprMepsbl pelieHns cucTeM HeIMHEWHBIX YPaBHEHUN € IBYMSI IEPEMEHHBIMM.

Pemennie TEKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HEpaBeHCTBA W HUX CBOMcTBa. HepaBeHCTBO € OJHOW TIEepeMEHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBEeHCTBA C OJHOW mepeMeHHOH. CHCTeMbl JIMHEHHBIX HEPaBEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynkuuu. OO6MacTh ompenereHUs W MHOXECTBO 3HaueHuil (yHKuuu. CrocoObl 3amaHus
byHKIHi.

I'paduk ¢yuknuu. Utenue cBoiictB ¢(yHkuuu no e€ rpaduky. Ilpumepsr rpadukoB GyHKUIUH,
OTPaXKAIOIUX pealbHbIE MPOLECCHI.

@OyHKIMM, ONMUCHIBAIOIIAE MPSIMYI0 W OOpaTHYIO MPONOPIHOHAIBHBIE 3aBHCUMOCTH, MX TpaduKH.
Oynxuan Y = X2, Y = X3, y = VX, y=|X|. [padutdeckoe perenne ypaBHEHNH 1 CHCTEM ypaBHEHHIA.

9 KJIACC
Yuciia 1 BBIYHCTICHUSA

PanmonanpHbple 4ucia, UppalMOHAIbHBIE YHUCJA, KOHEYHbIE M OECKOHEUYHbIE JECSTUYHBIE JIPOOH.
MHO€ecTBO AEMCTBUTENbHBIX YHCEN, JEHCTBUTEIbHBIE UNCIa KaKk OECKOHEUHbIE JEeCATHUHbIE Apodu. B3anmHuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEII U KOOPAUHATHOMN MPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YHCell, apupMEeTUYECKHE AeHCTBUS C IeMCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPa, JUINTEILHOCTh IPOLIECCOB B OKPYXKAIOIIIEM MHUPE.

[TpubnmxE€HHOE 3HaUEHNE BEIMUNHBI, TOYHOCTH Npuonxkenus. Oxpyriaenue uncen. [Ipuknaka u omeHka
PE3YJIBTaTOB BBIYMCICHUM.

YpaBHeHHs U HEPABEHCTBA

JInneliHOe ypaBHeHuMe. PelieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIINUXCSA K KBaJpaTHBIM. buKBajpaTHOE ypaBHEHHE.
IIpuMepsl perieHns: ypaBHEHUN TPETbEU U YETBEPTOU CTEIIEHEU PA3JI0KEHUEM HA MHOXKHUTEIIHN.

Pemienue 1poOHO-pallMOHANIBHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3aay aaredpandeckuM MEeTO/IOM.

VYpaBHeHUe ¢ ABYMs NTEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUH ¢ IBYMsI
IepeMeHHbIMU. Penienne cucreM AByX ypaBHEHM, OJHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOMl CTEIIECHH.
I'paduueckas MHTEpIIpETAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBbie HEPAaBEHCTBA U MX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJIHOM MEpeMEHHOW. PelieHue cucteM JMHEWMHBIX HEPABEHCTB C
onHoW mepemeHHoW. KBaapaTHble HepaBeHCTBa. ['paduueckas HMHTEpIpEeTaldsi HEPABEHCTB M CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUA

Ksagparnunas ¢ynknus, e€é rpaduk m cBoictBa. [lapabona, koopawHATHI BEpIIMHBI Mapaboibl, OCh
CUMMETPHUH TTapaboJIbI.

[paduku byrkmuii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| , 1 ux cBoiicTsa.



YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

[ToHATHE YMCIIOBOW MOCIEIOBATEILHOCTU. 3a/laHUE TOCIEA0BATEILHOCTH PEKYPPEHTHON (OpMynoil u
¢dbopmyIoit N-ro wieHa.

Apudmernueckass u Treomerpuueckas mporpeccud. Dopmyisl N-To wieHa apudMeTHueckoil u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4aeHOB apU(PMETHYECKON M IeOMETPHUUECKOW MPOrpeccHil ToYkamMu Ha KOOPIUHATHOM
IIJIOCKOCTH. JIMHENWHBIN U SKCITOHEHIMAIbHBIN pocT. CI0KHbBIE IPOLIEHTHI.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS ITPOTrpaMMbl Y4€OHOTO Kypca «Asredpa» XapakTepU3yrOTCS:

1) naTpuoTnyecKoe BOCIIUTAHHE:

MPOSIBIIEHUEM HMHTEpeca K IMPOLUIOMY U HACTOSIIEMY POCCHIMCKOW MaTeMaTUKH, LEHHOCTHBIM
OTHOIICHHEM K JOCTIDKEHHUSM POCCHMCKUX MaTeMAaTUKOB W POCCHMCKONW MaTeMaTUYECKOW IIKOJBI, K
WCIIOJIb30BAHUIO 3THX JOCTIKEHUM B IPYTrUX HayKaxX W MPUKIATHBIX chepax;

2) rpasIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEW TpakJaHMHA U pealiu3allid ero MpaB, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPaKIaHCKOTO
oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO PTHUYECKHX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHNUEM JIOCTHKEHUN HAYKH, OCO3HAHHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B
NEeSATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/1ad MAaTEMAaTHUYECKON HAIPaBICHHOCTH,
OCO3HaHUEM BAXHOCTH MAaTEMaTUYECKOro OOpa3oBaHUs Ha TMPOTSHDKEHHH BCEW JKU3HHM JUIsl  YCIEITHOM
npodeccnoHaNbHOM ACATETPHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYaTbHOU TPACKTOPUU 00PA30BaHUS U KUIHEHHBIX TUIAHOB C YUETOM JTUYHBIX HHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K AMOIIMOHAIEHOMY M 3CTETUYECKOMY BOCHPHSTHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3ajad,
pelieHu, paccyk1eHuil, YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA

OpUEHTAIIMEH B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI M OOIIECTBAa, MOHUMAHMEM MaTeMaTHYeCKOW HAayKd Kak
chepbl YemoBEUYECKOW [EeATENbHOCTH, JTaloB €€ pa3BUTUS W 3HAUYMMOCTH [UIsl Pa3BUTHS ITUBUIIH3AINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH U MAaTEeMaTHYECKON KyJIbTYPOM KaK CpeICTBOM IMO3HAHUS MUPA, OBJIaJICHUEM
MPOCTEUIIIMMHU HaBBIKAMHU UCCIIEIOBATENBCKOM IESITEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (opmMHpoOBaHHEe KYJLTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO MPUMEHSATh MaTeMaTHUeCKUe 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEIEHUS 3I0pPOBOTO
oOpa3a >Xu3HU (340pOBOE MUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHA M OT/ABIXA, PETYJsipHas (pu3ndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedieKCHH, MTPU3HAHUEM CBOETO IMpaBa Ha OUIMOKY U TAKOTO XKe
rpaBa Jpyroro 4ejJoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHME:



OpHEHTAIlMEeH HAa NIPUMEHEHHWE MaTeMaTHUYECKHX 3HAHWHM /I PEIICHHS 3a7ad B 00JaCTH COXPAaHHOCTH
OKpY>Kalolllel Cpejibl, MIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCJEJICTBUM ISl OKpYyKarouiei
Cpelbl, 0OCO3HAHUEM TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX IPOOJIeM U MyTeHl UX PelIcHUS;

8) ajanTanmus K U3MEHAOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpebl:

FOTOBHOCTBIO K JICUCTBUAM B  YCIOBHUSIX HEOINPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYI0 JeATEIbHOCTh, B TOM YHCIE YMEHHME YUHUTHCS Yy JAPYIHX JIOJEH,
prOOpeTaTh B COBMECTHOM JIEATEIIHHOCTH HOBBIC 3HAHWSI, HABBIKY U KOMIICTCHIIUU U3 OIBITA IPYTHX;

HEOOXOIUMOCThIO B (POPMHUPOBAHWM HOBBIX 3HAHWM, B TOM Yucjie (OPMYIUPOBATh WJIEH, MOHATHUA,
TUIOTE3bl 00 00BEKTaX W SBJICHHUSIX, B TOM YHCJIE paHEe HEHU3BECTHBIX, OCO3HABATH JC(PHUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIHIO, BOCIIPUHUMATL CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB,
TpeOyIONIHi KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHHs U JIeHCTBUS, GOPMYITUPOBATh U OLICHUBAThH
PHUCKH | MTOCEACTBUS, (POPMHPOBATDH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE yHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA

Ba3oBble 1oruueckue aeiicTBUSA

® BBIIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKA MATEeMAaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOWICHWHA MEXIy TOHSATHAMH, (OPMYIUPOBATH OINpPENENCHUSI TOHATHH, YCTaHABJIHMBAThH
CYIIECTBEHHBIN MpPHU3HAK KiaccH(UKALMU, OCHOBAaHUA JUIsl OOOOIIEHUS M CpaBHEHMS, KPUTEPUU
MIPOBOJIUMOI0 aHAJIN3a;

® BOCIPUHMMATh, (POPMYIUPOBATH U MPEOOPA30BLIBATE CYXIECHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIE U O0IINe, YCIIOBHEIE,

® BBIIBIIITh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTUBOpeuYuss B (pakTax, JAaHHBIX,
HAOJIOACHUSAX W YTBEPXKICHUSX, NpeUlaratb KPUTEPUH ISl BBIABICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUI;

e JenaTh BBIBOABI C HCIOJB30BaHHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M  WHAYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHU I TI0 aHAJIOTHH;

e pa30uparh JOKA3aTENbCTBA MATEMATHYECKHX YTBEPXKICHHUU (TIPSMBIE M OT TPOTUBHOTO), TIPOBOJHUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIE  JIOKAa3aTeIbCTBA  MaTeMaTHYecKuX  (aKkToB,  BBICTPAUBATh
apryMEeHTaLUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMpATH CIOCOO perieHus yueOHOM 3a1a4uK (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOUPATh
HaunboJee MOAXOIAIMHUN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1elicTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HaHUA, (POPMYIUPOBATH BOMPOCHI,
buKcUpyOIUe MPOTUBOPEUNE, MPOOJIEeMy, CaMOCTOATEIBHO YCTaHABJIMBAaThH HMCKOMOE W JaHHOE,
(bopMHPOBATH THITOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TPOBOJIUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUTaHY HECIOXHBIH HSKCIEPUMEHT, HEOOJIBIIOe
UCCIICJOBaHHE 10 YCTAHOBJICHHIO OCOOEGHHOCTEH MAaTeMaTHYeCKOro OO0OBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOO0M;

® CaMOCTOATENbHO (opMynHpoBaTh OOOOIICHHS ¥ BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO
HAOJIOACHNS, MCCIEOBAaHUS, OIICHMBATh JTOCTOBEPHOCTH IOJNYYEHHBIX pE3YJIbTAaTOB, BBIBOJIOB H
000011ICHMI;

® TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLECCa, a TAKXKe BBIABUIaTh MPEANOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.



PabGora ¢ undgopmanmei:

BBISIBJIATh HEJJOCTATOYHOCTb M HM30BITOYHOCTh MH(OPMAIMK, AAHHBIX, HEOOXOAUMBIX Ul PELICHUs
3a/1a4H;

BbIOMpPATh, AHAIM3MPOBATh, CHUCTEMATU3UPOBATH M MHTEPIPETUPOBATh HMH(OPMALMIO Pa3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (popMy NIpeAcTaBiIeHUS MHMOPMALUU U WUIIOCTPUPOBATH pELIaeMble 3aJayd CXeMaMH,
IrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALMU IO  KPUTEPUSAM, MPEIIOKEHHBIM  YYUTENIeM WU
c(OpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eiicCTBHS

BOCIPUHUMATh W (OPMYJIUPOBATH CYXACHHS B COOTBETCTBHH C YCIOBUSMHU M IEISIMH OOIICHWUS,
SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, NaBaTh
MOSICHEHHMSI 110 XO/1y PelIeHHs 33/1a4i, KOMMEHTHUPOBATH MOJIyY€HHBIH pe3yNbTaT;

B X0JIe O0OCYXJEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY O00CYXIaeMOU TeMbl, MPOOJIEMBI, peraeMoit
3a/lauM, BBICKA3bIBATh HJIECU, HAICJICHHBIE HA TMOWCK PEIICHUS, COMOCTAaBJISITH CBOM CYXACHUS C
CY)KJICHUSMH JPYIHMX Y4YaCTHHUKOB Juaiora, OOHAapyKHMBaTh pa3IMyUe MU CXOACTBO IO3ULIMUNA, B
KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MPEACTABIATh  PE3YNbTaThl  PEHICHUS  3a/Ja4ud, OKCIEPUMEHTa, HCCIEIOBAaHUS, IMPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (OopMAT BBICTYIUICHUS C Y4€TOM 3a7ad IMpe3eHTAIllMH U OCOOEHHOCTEH
ayTUTOPHH;

MOHUMATh W UCIHOJb30BaTh MPEUMYIECTBA KOMAHAHOW M MHIWBUAYaTbHOUW pabOTHl MpU pElIeHUU
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH 11€Jb COBMECTHOM J[eATeNbHOCTH, MJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pPalOTHI,
pacmpenenatb BUAbl padoT, HOroBapuBaThCs, 00CYXIaTh MPOIECC U pe3ynbTaT paboThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYkAeHHs, OOMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U
JPYTHUE), BBITIOJHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C JPYTHMMHU UYJIEHAMU
KOMaHJIbl, OIIEHWBAaTh KaueCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT TIO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBepPCAJIbHbIC YUeOHbIE 1€ CTBUSA
Camoopranmszauus:

CaMOCTOSITENIHO COCTaBIATH IUIAH, aJlTOPUTM pEUIeHUs 3a/1aud (WIM €ro 4acTb), BRIOMpATh CHOCO0
pelieHrs ¢ y4€TOM HMMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pellIeHuil ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTpOJIL, 3MOLMOHAIbHBINA HHTEJLJIEKT:

BIIaJIETh Ccmoco0aMu  CaMONPOBEPKH, CAMOKOHTPOIs TMpolecca U pe3yiabTara  pelieHHs
MaTeMaTHYeCKOH 3a1a4u;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYThH MPU PEIICHUU 3a7aud, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYTHOCTEH;
OILICHUBATh COOTBETCTBHE pPE3Y/IbTaTa JEATEIHHOCTH MOCTABICHHOW IENU U YCIOBHUSAM, OOBSICHATH
NPUYUHBI  JAOCTIDKEHHSI WM  HEJAOCTIDKCHHS IeJM, HaXOJWTh OIMMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjacce 00y4Jaromuics MOTyIuT CICIYIONTHNE TPEIMETHBIC PE3YJIbTATHI:
Yucyia 1 BBIYUCIEHUSA



BoimonusATe, coderass yCTHbIE M MUCbMEHHBbIE PUEMBI, apudmMeTnyecKkue ACUCTBUS C pallMOHAIbHBIMU
YUCIIaMHU.

HaxonuTe 3Ha4YeHHsS YHUCIIOBBIX BBIPAKEHHUH, NPUMEHATH pa3zHOOOpasHble CcHocoObl M MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAKEHU, COIepPKALUX OOBIKHOBEHHbBIE U IECATUYHBIE IPOOH.

[lepexonute OT onHOW GOpMBI 3amucu 4Yuced K Apyroil (mpeoOpa3oBbIBaTh AECATUYHYIO ApPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA.

OKpyrasTh Yyncia.

BBINONMHATE NPUKHUIKY U OLEHKY pe3yibTaTa BBIUYMCICHHM, OLCHKY 3HAYEHHWI YMCIIOBBIX BBIPAXKEHUU.
BbInonHATE AEWCTBUS CO CTENEHSAMU C HaTypalbHBIMU IIOKA3aTEISIMH.

[IpuMeHsITh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbBIX YU CEIL.

Pemarp  mpakTHKO-OPUEHTHMPOBAHHBIE  3a7aud,  CBA3aHHBIE C  OTHOLICHHMEM  BEJIHMYUH,
MPOIMOPLIMOHAIBHOCTHIO BEIIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJbTaThl PEUICHHS 3a/lad C Y4ETOM
OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBarh anreOpanyuecKkyr0 TEPMHUHOJOTHUIO M CHUMBOJUKY, IPUMEHATH €€ B MPOIIECCE OCBOCHHUS
y4yeOHOro MaTepuana.

HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUI IIPU 33]JaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus LEIOr0 BBIPAKEHUS B MHOTOWIEH IPUBEIEHUEM IOJOOHBIX ClaraeMsiXx,
PacKpbITHEM CKOOOK.

BbIONHATE YMHOXKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOYWIEHA Ha MHOTOWIEH, IPUMEHATH (POPMYJIbI
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3ioKeHUE MHOIOWIEHOB Ha MHOXHUTENINM C MOMOIIBIO BHIHECEHUS 3a CKOOKM OOIIEro
MHOYUTEJIS, PYNITUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpumMeHnsaTH NpeoOpazoBaHUs MHOTOUYIEHOB JUIS PELICHHs pa3IMuYHBIX 3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX
MPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30Bath CBOICTBA cTENEHEH ¢ HaTypalbHBIMU MOKA3aTENIAMHU ISl IPE0Opa30BaHUs BHIPAKEHUH.

YpaBHeHHd U HEPABEHCTBA

Pemarp sMHElHBIE ypaBHEHMsI C OJHOW INEPEMEHHOW, NMPHUMEHsSI IpaBHUia NEPEXoja OT HCXOAHOIO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, ABiIS€TCS 1M YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduueckre METOIbl P PELICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[Tonbupars mnpuMepsl Tap YHCEN, SBISIOMMXCS pEIIeHHeM JHMHEHHOro YpaBHEHHMS C JABYMs
IIEPEMEHHBIMH.

Ctpouthb B KOOpIAUHATHON IUIOCKOCTH IpayK JMHEWHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMHU, MOJIb3YSCh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemiate cuctembl IByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKu.

CocTaBiATh U pemarh JMHEMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIIOBHUIO 3a/layH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJYYE€HHBII pe3ysbTar.

DOYyHKIUHT

N300pakaTh Ha KOOPAMHATHOM NPSAMON TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIY4YH,
OTpPE3KH, HHTEPBAJIbI, 3aMIMCHIBATh YUCIIOBBIC IPOMEKYTKU Ha alNreOpanyecKoM s3bIKE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJIMHATaM, CTPOUTH TpaduKy JTUHEHHBIX
¢byakumii. Ctpouts rpaduk GyHKIHN Y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmare rpaduuecknii croco0® TPEACTaBICHHWs W aHaiau3a WHPOPMAlMM, W3BIEKATh |
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPaPUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.



K xonIty 00yuenus B 8 ki1acce 00yJaromuics MoayduT CICIYIONUE TPEIMETHBIC PE3YJIbTATHI:

Yncsa v BbIYUCIEHUSA

Hcnonp30BaTh HayaJbHBIE NPEJICTABICHUS O MHOXECTBE JACHCTBUTENBHBIX 4YMCEN Uil CpPaBHEHUS,
OKpPYTJICHUS U BBIYMCIICHUHN, H300pakaTh ACUCTBUTEIbHBIC YHCIA TOYKAMU Ha KOOPIWHATHON IIPSIMOM.

[IpumensTh MOHSATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBAJIPATHBIE KOPHU, HCIONb3YS
Ipu HEOOXOAMMOCTH KaJbKYJSATOpP, BBIMOJHATH MPeoOpa3oBaHUsl BHIPAKEHUH, COAEpKAIIMX KBaJpaTHbIC
KOPHH, UCIOJIb3ysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu 60bIINX U MaJIbIX YUCEN C IOMOIIBIO IECATUYHBIX Ipo0Oeit u cteneneit yucna 10.

AsredOpanyeckue BbIpasKeHM sl

[IpuMeHATh TOHSATHE CTENEHH C IEJbIM [0KAa3aTeJIeM, BBINOJIHATh MPEeoOpa3oBaHUsl BBIPAKECHUM,
COJIEpIKAIMX CTENEHHU C LEJIBIM I10Ka3aTeNEM.

BhBIONMHATE TOXK/AECTBEHHBIE TPEO0OPaA30BaHNUs PAllMOHATBLHBIX BRIPAXKEHUN HAa OCHOBE MPABUI JIEHCTBUI
HaJ MHOTOYJIEHAMU U alNreOpandyecKuMu APOOSIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTs nmpeoOpa3oBaHUsl BHIPAKEHHUM NJIsi PEIICHHS PA3IMUHBIX 337a4 U3 MaTEMaTHUKH, CMEKHBIX
MPEAMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHNSI 1 HEPABEHCTBA

Pemiate nuHeiiHbIe, KBaipaTHBIC YPABHEHUS U PAIlMOHAIbHBIC YPAaBHEHUS, CBOASIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBoauTh mpocTeiIne UCCIIETOBAHNS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM YHUCIE ¢ IPUMEHEHUEM
rpaduyecKuX MpeacTaBieHui (yCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE WM CHUCTEMa YPaBHEHHM pelleHUusl, eCiu
HMMEET, TO CKOJIbKO, U TIpouee).

[lepexonuth OT cinoBecHOM (GOPMYIUPOBKH 3a7aud K €€ anreOpandeckol MOJAEIU C IMOMOILBIO
COCTABJICHHS] YPAaBHEHHUSI WJIM CUCTEMbI YPaBHEHUW, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4uH
MOJIYYEHHBIN pe3ysbTar.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHbIE HEPAaBEHCTBA C
OJIHOM MepeMEeHHOW U UX CUCTEMBI, 1aBaTh IpaUyuecKyl0 WIUIIOCTPAILIMI0 MHOXKECTBA PELICHUI HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB.

DOyHKIUH

[TonuMaTth ¥ HCMONAB30BATh (PYHKIMOHAIBHBIC TIOHATUS U SI3BIK  (TEPMHUHBI, CHUMBOJUYECKUE
0003Ha4YEHHUsI), ONPEAEATh 3HaUeHHE (QYHKIUU 0 3HAYCHHUIO apryMEHTa, ONpPEeesITh CBOMCTBA (PYHKIIMH 10
e€ rpaduxy.

Ctpouts rpaduKu dIeMEHTApHBIX (PYHKIIHIA BUA:

y =k/x,y =x2,y=x3,y = |X|, y = VX, OnHCEIBATH CBOICTBA YHCIOBOH (YYHKIHMHK 110 e& rpaduKy.

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MOIyduT CICIYIONHNE TPEIMETHBIC PE3YJIbTATHI:

Yucja v BLIYMCIEHUS

CpaBHMBATh U YNOPSA0OYMBATH pAllMOHATIBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BreimonuaTe apupMeTudeckre ACUCTBUS C pPallOHATBHBIMU YWCIAMH, COYETas YCTHHIE U MUCHMEHHBIC
MPUEMBI, BBITTOTHATH BEIYUCICHUS C UPPAITHOHAIEHBIMU YUCIIAMH.

Haxomuth 3HaueHusi cTeneHed C IEeIbIMH TOKa3aTeNIIMH W KOPHEH, BBIYHMCIATH 3HAUEHUS YHCIIOBBIX
BBIPAKCHUM.

OKpyrisTh JEeHCTBUTENBHBIE YMCTIA, BBIMOIHATh IPUKUIKY pe3yJbTaTa BHIYMCICHUM, OIIEHKY YHCIOBBIX
BBIPAKECHHIA.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHeiiHbIe M KBaJpaTHbIC ypaBHEHUS, YPaBHEHHsI, CBOJSINMECS K HUM, MPOCTEHIHe IpOoOHO-
palMoHAIbHBIE YPABHEHUSI.

Pemate cucteMbl IBYX JMHEWHBIX YPAaBHEHUU C IByMsl MEPEMEHHBIMH U CUCTEMbI ABYX YpaBHEHHUH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIAECTCS JINHEUHBIM.



Pemate TekcroBble 3amauM anreOpandeckMM CIOCOOOM C IMOMOILNBIO COCTABJICHHUS YPaBHEHMs WM
CUCTEMBI IBYX YPAaBHEHMM C IBYMs IEPEMEHHBIMU.

[IpoBOoaMTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKux NpeicTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM YPAaBHEHHE WM CUCTEMa YpaBHEHHH pelIeHus, eciu
UMEET, TO CKOJIbKO, U IpoYee).

Pemate nuHEiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, HM300pakaTh pEIICHWE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Pemarp cucreMpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBaIPAaTHOE
HEpaBEHCTBO, M300pakaTh PEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOW MPSAMOMN, 3alMChIBaTh PELICHHE C
IIOMOILIBK0 CUMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a1a4.

DOyHKIUH

Pacno3HaBath (QyHKUMM M3y4eHHbIX BUJOB. Iloka3bIBaThb CXEMaTHYECKH pACIIONOKEHHE Ha

KOOPJAMHATHOM TI0CKOCTH rpadukoB GyHkiuid Buma: Y = kx, y = kx + b,y = k/x,y=ax2 + bx + ¢,y =x3,y =
VX, Y = |X|, B 3aBUCHMOCTH OT 3Ha4eHH KO3()(DUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts W wu300pakaTb cxeMaTHMYeCKd TpadUKH KBaJPaTUYHBIX (PYHKIHMHA, OMHCHIBATH CBOMCTBA
KBaJIpaTHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacrio3naBath kBajipaTHUHYIO QYHKIUIO IO GOpMYJIe, TPUBOIUTH MPUMEPHI KBAAPATUIHBIX (PYHKIIHHA U3
peanbHOM XKU3HU, PUBUKHU, TEOMETPHH.

YucyioBble MOCI€10BATEILHOCTH U POrpeccuu

Pacnio3naBate apudmeTrdeckyro U reOMETPHUECKYIO MTPOrPECCUU MPU Pa3HBIX crioco0ax 3aIaHus.

BrINOTHATE BRIYUCIIEHHS C UCIIOJIb30BaHUEM (PopMyI N-Tro ujeHa apuhMETHUUECKOW U TeOMETPUIECKOM
MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB.

N3006paxaTh 4ieHbl MOCIeI0BATEIbHOCTH TOYKAaMH Ha KOOPIMHATHOM TIIOCKOCTH.

Pemate 3amaum, cBsI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTSIMU, B TOM YHCIE 3aJa4Ml U3 peaIbHOU
YKU3HH (C UCTIOIH30BAHUEM KAIBKYISITOPA, IIU(GPOBBIX TEXHOJIOTHM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acosB

dueKkTpoHHbIe (LN (POBbLIE)

Ne n/m Bcero Koutpoasueie  IIpakTuueckue
NporpamMmbl o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
1 Yucnna u BeIYKUCICHUS. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
qyucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BoIpaKCHUS 27 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHCHHS! H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopumatet i rpaguu. Gynkim 24 1 https://m.edsoo.ru/7f415b90
bu6mmorexka [IOK
> losTopenue 1 oboOmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 5 0
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8 KVIACC

KoanyecTBo 4acoB

No 11/ HaumeHoBaHue pa3/iejioB U TeEM B Kontpoabnbpie  IIpakTuyeckue JaekTpoHHbIe (HU(pPOBHIE)
) nporpamMmsal cero padoThI padoThbI o0pa3oBaTe/bHbIE PeCypChl
bubmuoreka [JOK
1 Uwucna u Beruucienus. KBagpaTHbeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenusi. CTEeHsb ¢ 1ebIM 7 bu6mmorexka [IOK
IIOKa3aTeNneM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagparsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHust U HepaBeHCTBA. CHucTEMBI bubnuoreka [IOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 DyHILHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) |
o YHKLUH. THCIOBEIC PyHKLIHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 I1 1
0 OBTOpEHIe H 0bobueHe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KVIACC

KoanyecTBo 4acoB

No n/m HaumenoBanue pa3aeaoB U TeEM Bceero KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie 3JIeKTp0HHbIe (Ill/l(l)pOBbIe)
) nporpamMmmsl padoTshI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 Yucna u BeiunucieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [JOK
qucia https://m.edso00.ru/7f419d08
2 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> yrKiim 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 18 1 bubnnorexka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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