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HOACHUTEJIBHAS 3AIIMCKA
HopmaTuBHO npaBoBas 0a3a 1JIl COCTaBJIeHUs pado4yeil NporpamMMbi:

1.denepanbHbIi TOCYIAPCTBEHHBINM 00pa30BaTelbHBIA CTAHIAPT OCHOBHOI'O OOIIIEro 00pa3oBaHusl, YTBEPKICHHbBIN
npukazoMm MunucrtepctBa npocsenieHust Poccuiickoit @enepanunu ot 31.05.2021 1. Ne287.

2. @epepanpHas oOpa3zoBareibHasi NporpaMMma OCHOBHOTO oOwmiero oOpa3oBaHHs, YTBEPXKJIEHHAs MPUKA30M
Mumnnpocsemenus Poccun ot 16 Hos1Ops 2022 1. Ne993

3. ®enepanbHbli TOCYAapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUs, YTBEPKIACHHBIM
npukazoM MuHnucrtepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897 (¢ usmenenusiMu

AnreGpa sBI€TCS OTHUM U3 OMOPHBIX KypPCOB OCHOBHOT'O OOIIEro 00pa3oBaHusi: OHa 00ecTeunBaeT U3y4eHue APYTrux
JUCIUIUIMH, KaK €CTeCTBEHHO-HAyYHOIO, TaK U T'yYMAHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOJUMO JIs MPOJIOJIKEHHUS
oOpa3oBaHus W B TOBCEAHEBHON >XM3HU. Pa3zBuTHe y OOydarOmMXCS HAYYHBIX MPEACTaBICHUN O MPOUCXOXKICHUU U
CYLIHOCTH ajredpanyeckux abcTpakuui, crocobe oTpakeHHs MaTeMAaTUYeCKOM HayKoW SIBJIEHUH M IPOLIECCOB B NMPUPOJE U
o01iecTBe, pojud MaTEMaTHUYECKOr0 MOJEIMPOBAHMS B HAyYHOM IO3HAHMUM U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HayYHOI'O MHPOBO33PEHMSI M KA4E€CTB MBILIUICHUS, HEOOXOAUMBIX AJ aJanTallud B COBPEMEHHOM LHM(POBOM OOIIECTBE.
N3yuenue anreOpepl oOecreuMBaeT pa3BUTUE YMEHHUS HaONI0AaTh, CPaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUIEHUS, CIIOCOOHOCTU apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JIEHCTBHUS U BBIBOJBI, (POPMYIUPOBATH
yTBepxaeHus. OcBoeHHEe Kypca anreOpbl 00ecreuynBaeT pa3BUTHE JOTMUYECKOI0 MBIIIIEHUS 00YYaOLUXCsl: OHU UCIOJB3YIOT
JNEAYKTUBHBbIE M WHAYKTHBHBIC pacCyXaeHHs, 0000IIeHre M KOHKpETH3aluio, abctparupoBanue u aHanoruiro. OOydeHue
ainredbpe mpernoiaraeT 3Ha4uTENbHbIA 00BEM CaMOCTOSITENILHON AESITEIbHOCTH O0YYaroIIMXCs, TO3TOMY CaMOCTOSTENIbHOE
peleHue 3aa4 SBIsSeTCs peaan3anueil 1eaTeIbHOCTHOIO MPUHIINIIA 00ydeHusI.

B ctpykTtype mnporpammsl y4ueOHOro Kypca «Anredpa» s OCHOBHOTO oOmiero oOpa3oBaHHMs OCHOBHOE MECTO
3aHUMAIOT CO/IEPIKATEIbHO-METOIUYECKUE JTUHUM: «HHcTa U BEIYMCICHUSY, « ANredpandeckue BhIpaXXeHUs», « Y paBHEHUS U
HepaBeHCTBa», «PyHKuum». Kaxnas n3 3Tux copepx aTebHO-METOAUYECKUX JIMHUN PAa3BUBAETCS HA MPOTSKEHUU TPEX JIET
U3yYEHUs Kypca, B3aUMOJCICTBYS C APYTUMU €ro JMHUSAMU. B Xo1e n3ydenus yueOHOTo Kypca 00ydJaronuMcs MPUXOAUTCS
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JIOTUYECKHU PACCYXKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM B mporpamMmy y4eOHOro Kypca
«Anrebpa» BKJIIOUYEHBl HEKOTOPHIE OCHOBBI JIOTHKH, IMPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYECKOIO
oOpa3oBaHUsT U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUMMUCS OCHOB YHHMBEPCAJIHLHOTO MAaTEMAaTHYECKOrO S3bIKa.
ConepxaTeIbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sBISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JauHUM «Yucia M BBIYUCICHUS» CIY>KUT OCHOBOM IJig JajdbHEWINEro W3YyYCHHs MaTEeMaTUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS JIOTHUECKOTO MBIIICHUS, OPMUPOBAHUIO YMEHUS TI0JI30BAThCS aJITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO0 MPAKTUUECKUX HABBIKOB, HECOOXOAMUMBIX ISl TIOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATUS O 4YMCIE Ha
YPOBHE OCHOBHOTO OO0IIero 0oO0pa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMM M HPPALMOHAIBHBIMU YHCIaMH, (POPMHUPOBAHHEM
NpeACTaBICHUNA O JEHCTBUTEIBLHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YWCIOBOM JMHUM OTHECEHO K CpeaHeMy oOIemMy
00pa3oBaHUIO.

Conepxanue AByX aireOpanyeckux JMHUN — «AnreOpandeckue BBIPAKCHHUS» M «YPaBHCHHS M HEPABEHCTBA»
criocoOCTByeT (GOPMHUPOBAHUIO Yy OOYYAKOIIMXCS MaTEeMaTHUYECKOTO ammapaTta, HEOOXOJMMOro IS pelieHus 3amad
MaTeMaTHKH, CMEXKHBIX TMPEIMETOB W NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHEe OCHOBHOTO 00I1Iero oO0pa3oBaHUS
y4eOHBIN MaTepual rpynnupyeTcs BOKPYT pallMOHATIbHBIX BRIpAXKEHHM. Anredpa 1eMOHCTPUPYET 3HAUCHIUE MAaTEMATHKH Kak
A3BIKA JJI MOCTPOEHUSI MaTEMaTUYECKUX MOJIeied, OMMCaHusl MPOIIECCOB U SBJICHUM peanbHOro Mupa. B 3amaun oOydeHus
anredpe BXOAST TaKKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOTr0, B YACTHOCTH, ISl OCBOCHUS
Kypca HMHQOpPMATUKHM, W OBJIAJCHHE HaBBIKAMHM JIEIYKTUBHBIX paccyxiaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CIIOCOOHOCTEH K MAaTEeMAaTHYECKOMY TBOPUECTRBY.

Conepxxanue GyHKIIMOHATBHO-TpadUUSCKO JUHUN HAIEJICHO Ha MOJyUYeHHe 00YyJYaroIIMMUCS 3HaHUH 0 (QYHKIUAX Kak
BaKHEUIIICH MaTEeMaTHYECKOW MOJENH Il ONMCAaHMsI M MCCIICAOBaHUS PAa3HOOOPA3HBIX MPOIIECCOB M SIBJICHUN B MPUPOAC U
obOmiectBe. IM3yuenume warepuana CIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIMIHUXCA YMEHHSI WCIIOJIBb30BaTh Pa3UYHbIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIMYECKUE, TpadudecKre, BHOCUT BKJIa] B (OPMUPOBAHUE
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIU3ALUNA U KYJIBTYPHI.

CornacHo yueOHOMY IIaHy B 7—9 Kiaccax m3ydaetcsl y4eOHBI Kypc «Anredpa», KOTOPBIM BKIIOYAET CICAYIONINE
OCHOBHBIE pa3fieibl cojepxkanud: «Hucnaa u BbIYUCICHUA», «ANTeOpandecKue BhIpAKEHUs», «YPaBHEHUSI U HEPABEHCTBAY,
«DYHKIIAN.



Ha u3ydenue yuebHoro kypca «Anredpa» oroautcs, B 8 kiacce — 102 yaca (3 yaca B HezedIo.
[IpenonaBanue npeameTa OCyIIECTBISIETCSl C UCIOJIb30BaHNEM yueOHUKa «Anredpa-7,8,9» aBT. Makapsiues FO.H.,
« IIpocsemenuey, 2015-2022 cornacuo denepaibHOMY NEPEUHIO YUEOHUKOB.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucjia ¥ BIYUCTCHUSA

Hpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0]l OT OJHOM (QopMBbI 3amucH apodel k apyroil. [ToHsTHe panuoHaIbHOTO
quclia, 3alucCh, CPAaBHEHHE, YIOPSJIOYMBAHUE PALMOHAIBHBIX 4YHuced. ApUPMETHYECKHUE NAEUCTBHS C paldOHATbHBIMU
yuciiamu. Perienue 3aay u3 peanbHON MPaKTUKKU HA YaCTH, HA IPOOU.

CremneHb ¢ HaTypaJIbHBIM TOKa3aTelieM: OTpeesieHre, MpeoOpa3oBaHue BhIpAKEHUN HAa OCHOBE OIpPEEIICHHUS, 3alUCh
Oonpmx yucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM U ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3a/auyd Ha
NPOLICHTBI, pEHIEHUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpuMeHeHne NPU3HAKOB JETUMOCTH, Pa30KEHNE HA MHOKUTENIN HATypalbHbIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi 1 oOpaTHasi MPOMOPIMOHATBHOCTH.

AJireOpanyecKkue BbIpasKeHUs

IlepeMeHHbIE, YMCTOBOE 3HAUEHUE BBIPAXKEHUS C NIEpEMEHHON. JlomycTuMble 3HaueHusl nepeMeHHbIX. [IpencraBienue
3aBUCUMOCTH MEX]ly BeJIMUYMHAMU B Buje hopmysbl. Beruucienus no ¢popmynam. [IpeobpasoBanrie OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO paBHBIC BBIPAXKEHUS, MpaBUjia MpPeoOpa3oBaHUs CyMM M TMPOM3BEICHMI, MpaBUiia PACKPBITUA CKOOOK U
IPUBEICHUS TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CteneHb MHoOrowieHa. CIOKE€HHE, BbIYMTAHHE, YMHOXEHUE MHOTOUYWIEHOB. DOpMYJIbI
COKpalIEHHOTO YMHOXKEHHMs: KBaJgpaT CyMMbl W KBaJpaT pa3HocTH. Q@opMmyna pa3HOCTH KBaApaTtoB. PasnoxeHue
MHOTOWJIEHOB Ha MHOXXHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBuja NpeoOpa3oBaHus YpaBHEHUS, PABHOCUIBHOCTh YPaBHEHHUH.

JInHeliHOEe ypaBHEHHUE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO YPAaBHEHUS, PEUICHUE JINHENHBIX YPAaBHEHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a/1aud. PenieHne TeKCTOBBIX 3a/1a4y C IOMOUIbIO YPaBHEHUIA.



Jlu"eiiHOe ypaBHEHHE C JByMs MEpeMEHHbIMU MU ero rpadux. Cucrema IBYX JIMHEWHBIX YpPaBHEHUH C JIBYMs
nepeMeHHbIMH. Pelenue cucteM ypaBHEHUI cnmocoOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX 3a7ad ¢ MOMOUIBIO
CHUCTEM YPABHEHUM.

DyHKUUHA

Koopaunara Touku Ha npssMoid. UucnoBble MpOMEKYTKH. PaccTosiHue Mex 1y ABYMSI TOUKAaMHU KOOPJIUHATHOU MPSMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. AOcumcca W opAuMHATa TOYKHM HA KOOPJAMHATHOM IJIOCKOCTH.
[Ipumepsl rpadukoB, 3amaHHbIXx (popmynamu. UteHue rpadukoB peanbHbIX 3aBucuMmocTed. llonstue dynkuuun. ['paduk
¢yukuuu. CpoiictBa ¢yHkuuid. Jluneninas ¢ynkus, e€ rpaduk. 'padux dyskumm y = |X|. ['paduyeckoe permienue
JIMHEMHBIX YPAaBHEHUHN U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KUIACC

Yucjia ¥ BBIYUCTCHUSA

KBanpaTHeiii kopenp u3 uucina. [lorstue o0 uppanroHalibHOM 4ucie. [lecaTuuHbIe MPUOIKEHUS HPPAIMOHATIBHBIX
yucen. CBolicTBa apupMeTHYECKUX KBAJPATHBIX KOpPHEH U WX NMPUMEHEHHE K MpeoOpa3OBaHUIO YUCIOBBIX BBIPAKEHUH U
BBIYHMCIICHUSIM. J[€ICTBUTEIBHBIE YHCIIA.

Crenens ¢ 1eabpIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3allMCh YUCTA.

AJireOpanyecKkue BbIpasKeHUsA

KBagpaTHslil TpEXUsEH, pa3i0KEeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIU.

AnrebGpandeckas 1po6b. OCHOBHOE CBOWCTBO anreOpandeckoi npobu. CriokeHue, BBIUYMTAaHUE, YMHOXKECHHUE, JCIICHUE
anreOpanyeckux pobeit. ParinonansHbIe BEIpOXXEHUS U UX IIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHme, QopMyla KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenuwe ypaBHeHUi,
CBOSILIMXCS K IMHEWHBIM U KBaapaTHbIM. [IpocTeiiue qpoOHO-panuoHaIbHbIE YPABHEHHUS.

I'paduueckass wHTEpmpeTanuss ypaBHEHHUH C JByMs TEPEMEHHBIMH M CHUCTEM JIMHEWHBIX YpPaBHEHUNU C JBYyMS
nepeMeHHbIMU. [IpruMepsl perieHus CucTeM HETMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocOOOM.



HucnoBble HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOW NepeMeHHONU. PaBHOCWIBHOCTH HEpABEHCTB. JIMHEHHBIE
HEPABEHCTBA C OAHON nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUH

[Honstue pynkuuu. O61acTh ONpeneneHus 1 MHOKECTBO 3HaUeHUN GyHKIu. CrocoObl 3aaaHus QyHKIUH.

I'padux Qynkiuu. Yrenue cBoiicTB pyHkuuu no e€ rpadguky. [Ipumeps! rpadukoB QyHKIMM, OTpaXkarolUX peanbHbIe
IIPOLIECCHI.

@DyYHKIMH, OMKUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y =
X3,y = VX, y=|x|. 'paduueckoe penicHre ypaBHEHUI 1 CUCTEM ypaBHCHHI.

9 KUIIACC

Yuciia ¥ BBIYUCTCHUSA

PanmionanpHbple 4mMCIa, HWppallMOHAJIBHBIE YHCIIA, KOHEYHBbIE W OCECKOHEUYHBIE JECATUYHBIE JpoOu. MHOXKECTBO
NEUCTBUTENIBHBIX YHCEJ, JCHUCTBUTEIbHBIC 4YHCIAa Kak OECKOHEYHBIE JeCATUYHbIE aApoOu. B3auMHO OJHO3HAYHOE
COOTBETCTBUE MEXY MHOXECTBOM JIEUCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUe JeHCTBUTEIBHBIX YHCell, apudMeTHIecKre JEeHCTBUS C NEHCTBUTEIHLHBIMH YHCIaAMHU.

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MUPA, [UTUTEILHOCTH IIPOIIECCOB B OKPYKAIOIIEM MHUpE.

[TpubnuxEnHoe 3HaUeHUE BETWYMHBI, TOUHOCTh NpuOmkenus. Okpyrienue unceln. [Ipukuaka u oneHka pe3yiabTaToB
BBIYHCJICHHM.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBanpatnoe ypaBHenue. PemeHne ypaBHEHMH, CBOASIIMXCSA K KBaJApaTHeIM. bukBagpatHoe ypaBHeHwue. [Ipumepsl
pelIEHUs] YpaBHEHUHN TPEThEU U YETBEPTOU CTETIEHEHN PA3I0KEHUEM HA MHOXKUTEH.

Pemenue apoOHO-paiMoHanbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 anre0pandeckKiuM METOIOM.

VYpaBHeHue C AByMsl TEepeMEeHHbIMH U e€ro rpaduk. PemieHwe cucreMm [BYX JMHEWHBIX YpPaBHEHUU C JBYyMs
nepeMeHHbIMH. Perenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe — BTOpoil crenenu. [ padudeckas
MHTEPNPETALNS] CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.



Perienrie TeKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue IMHENHBIX HEPABEHCTB C OJHOU NIEpEMEHHOM. PerneHne cucteM JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.
KBanpatubie HepaBeHCTBa. ['paduyeckas HHTEpIpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUH

KBagpatuunas ¢yskunus, e€ rpadpuk u cBoictBa. [lapabosa, KOOpAMHATHI BEpUIMHBI Napaldoibl, OCb CUMMETpPUU
napaboJibl.

I'padukn Gynxumii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicrsa.

YucsioBbIEe MOCTEA0BATEIbHOCTH M MPOrPecCuu

[loHsiTHE YMCIOBOI MOCIEIOBATENBLHOCTH. 3a/IaHKE MOCJIEI0BATEIBLHOCTA PEKYPPEHTHOM popmyiioit u popmyioit N-ro
YJIeHA.

Apudmernyeckas u reomerpuueckas mnporpeccuu. dopmynsl N-To uyieHa apuMETHUYECKOW W TeoMEeTPHUYECKOM
IPOTPECCUIA, CYMMBI IIEPBBIX N YJIEHOB.

N300paxxeHne 4jIeHOB apU(PMETHYECKOM M TeOMETPUYECKON Mporpeccuii TOUYKaMH Ha KOOPIMHATHOM IJIOCKOCTH.
JIMHEeWHBIN 1 SKCIIOHEHIUATBHBIN pOCT. CII0XKHbBIE MPOILIEHTHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMBbl YHEOHOTO Kypca «Alredpa» XapaKkTepusyroTcs:

1) maTpuoTHYecKoe BOCIMTAHHUE:

OpOsIBIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHUKHM, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTUXKEHUSIM POCCUUCKMX MAaTEeMAaTHMKOB U POCCUHUCKONM MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUH B
JIpYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00513aHHOCTEH Tpa)kAaHMHA U peaju3allii ero Mpas, MPEJCTaBICHUEM O MATEMAaTUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIyp TPa)kIaHCKOro 00IiecTBa (Hampumep, BbIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHMIO ATHUYECKUX IMPOOJEM, CBSI3aHHBIX C NPAKTUYECKUM HPUMEHEHUEM JOCTH)KEHUU
HayKH, OCO3HaHHEM Ba)KHOCTU MOPAJIBHO-3THYECKUX IIPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHHUU MPAKTUYECKUX 3a/1ad MATEMaTHYECKOW HAIIPaBICHHOCTH, OCO3HAHHUEM
BaXHOCTH MaTEMAaTUYECKOr0 00pa30BaHUs Ha MPOTSKEHUU BCEH KU3HU AJIS YCHEIHOM NpoecCHOHaNbHON AESITENbHOCTU U
pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOECHHWEM HHJIMBUIYaJbHOW TPAaEeKTOpUU 0Opa3oBaHUS U
KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBhIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3ajad, pelleHUM,
pacCyKIeHUM, yMEHHIO BUIETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAaLlMEH B JIEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, MPUPOJIBI U 00IIEeCTBA, TOHUMAHUEM MaTEeMaTHUECKON HayKH KakK c(epbl YeIOBEUECKON AEITEeIbHOCTH,



ATAnoB €€ Pa3BUTUA W 3HAUYUMOCTH JUISl Pa3BUTHUSI LIUBUIIM3AIUHU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTEeMaTUYeCKOU
KyJbTYPOU KaK CpEICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM MTPOCTEHIIIMMU HaBbIKAMU UCCJIEIOBATEIILCKOMN JAEATETbHOCTH;

6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJbTYPbI 3I0POBbS U SMOLUMOHAJBHOI0 0JIATONOYYHSL:

TOTOBHOCTBIO NMPUMEHSITh MaTeMaTUYECKHE 3HAHUSI B MHTEpECaxX CBOETO 3J0POBbA, BEIACHHUS 30pPOBOI0 00pasa >KU3HU
(3mopoBoe mHTaHWE, COANaHCUPOBAHHBIM PEXHUM 3aHATUH U OTAbIXa, peryispHas Quisndeckas aKTUBHOCTB),
c(hOopMUPOBAHHOCTHIO HaBbIKa pedICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEH HAa MPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUU JUIs PelIeHMs 3a7ad B 00JACTU COXPAHHOCTH OKpYXKarolleit
Cpelbl, IJIAHUPOBAHUS TOCTYNKOB M OILEHKA KX BO3MOXHBIX TOCJIEICTBUN ISl OKPYXKAIOIIEH Cpelnbl, OCO3HaHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanusa Kk M3BMEHSIOIMMCS YCJIOBUSAM COIMAJIBLHON U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOMPEIEIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3
MPAKTUYECKYIO JIEITEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y APYTHX JIIOACH, MPUOOpETaTh B COBMECTHOMN JIESITEIIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHX;

HEOOXOAMMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHHWH, B TOM 4HuCIe (HOPMYJIHPOBATH HUJEH, TOHSATHUS, TUIIOTE3bI 00
00BEKTax U SBJIICHUIX, B TOM YHUCJIE paHEee HEU3BECTHBIX, OCO3HABATh JE(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH,
IJTAHUPOBAThH CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIIHit
KOHTpPMEpP, KOPPEKTHUPOBATh NMPUHUMAEMbIe PEIICHUS W JACHCTBUs, (POPMyNIHpOBaTh M OIEHHWBATh PUCKH W TIOCIICIICTBHS,

(bopMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIIEHUN MEXKIY
MOHATUAMH, (DOPMYIUPOBATH OMNpEACICHUs TOHSATUM, YCTAHABIMBATh CYIECTBEHHBIM MPU3HAK KIacCU(PUKAIUH,
OCHOBaHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATh CYXKIACHUS: YTBEPAUTEIbHbIE U OTPULIATEIIbHBIC, CAMHUYHBIC,
YacTHBIC U O0IIKe, YCIOBHbIE,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUUsi B (DaKTax, MaHHBIX, HAOMIOACHUAX U
YTBEPKACHUSAX, TIPEJIaraTb KPUTEPUH JJIS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U HMHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOYEHUH IO aHAJIOTUH;

pa3Oupath JI0Ka3aTeabCTBA MATEMAaTHUUYECKUX  YTBEPXKICHHM (MpsiIMble W OT MPOTHUBHOIO), MPOBOAUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JOKa3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB, BhICTpaWBaTh apryMEHTAIIUIO, TIPUBOIUTD
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 perieHus ydeOHOM 3aauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIeHUs, BhIOMpaTh HamOosee
MNOJXOJISAIIUN C Y4ETOM CAaMOCTOSITETLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabckue AeCTBHA.

MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKHI HHCTPYMEHT TO3HAHUS, POPMYIMPOBATH BOIPOCHI, (PUKCHPYIOIITHE
IPOTUBOPEYHE, MPOOJIEMY, CaMOCTOSATEIBLHO YCTaHABIMBATH HCKOMOE M JaHHOE, (OPMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3MIIMIO, MHCHHUE;

IPOBOJUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIM 3KCICPHUMEHT, HEOONBIIOE UCCIICIOBAHUE IT0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOMH;

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh OOOOIICHUS W BBIBOJBI IO Ppe3yJibTaTaM IPOBEAEHHOTO HAOIOACHUS,
MCCJIeIOBaHUS, OIEHUBATH JOCTOBEPHOCTH MOTYyUYEHHBIX PE3YIbTAaTOB, BHIBOJAOB M 0000IIECHNUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIABUTATH MPEIIONOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabora ¢ ungopmaumeii:

BBISBIIITH HEOCTATOYHOCTh M H30BITOYHOCTH HH(POPMAITUH, JAaHHBIX, HCOOXOMMBIX JIS PEIICHUS 3a/1a4H;



BBIOMpaTh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIMIO PaA3IUYHBIX BUAOB U (HOpM
MpeCTaBICHNUS,

BBIOMpaTh (opMy MpeacTaBieHUs UHPOPMAIMU U WUIIOCTPUPOBATH pEIIacMble 3aJayd CXEMaMH, JuarpaMMaMu,
WHOM TpaduKoi U UX KOMOMHAITUSIMU,

OIICHUBAaTh HAJIEKHOCTh HH(POPMAIMU 1O KPUTEPHUSM, MPEIIOKECHHBIM YUHUTEIeM WId CcHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHMATh U (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBHUU C YCJIOBHSAMH M ICJIAIMH OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIpaXkaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX M NMHUCBMECHHBIX TEKCTaX, /1aBaTh MOSCHEHHSI 10 X0y PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIH pE3yiIbTaT;

B XOJe OOCYXIEHHUS 3a/JaBaTh BOINPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, MPOOJIEMBI, pelaeMoi 3ajau,
BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha TIOWCK PEIICHUS, COIMOCTABIATh CBOM CYXJICHHS C CYXJICHHSIMH JIPYTHUX
YYAaCTHUKOB JIMajora, OOHApYXXWUBaTh Pa3jU4YMe W CXOJCTBO IIO3WIIMH, B KOPPEKTHOHW (opme dopMynupoBaTh
pa3HOTIacHs, CBOM BO3PAKCHHUS,

NPEJCTABIIATh PE3yJIbTAThl PEIICHHsS 3a/a4yl, SKCIIEPUMEHTa, MCCIEIOBAaHUsSA, IPOEKTa, CAMOCTOSATEIHHO BHIOUPATH
dopmaT BBICTYIICHUS C YIETOM 3a7a4 MPE3eHTANN U 0COOCHHOCTEH ayIMTOPHUH;

MOHMMAaTh W WCIOJh30BaTh NPEUMYINECTBAa KOMaHIHOW W WHAMBUAYAIBHON paOOTHI TPU pPEIICHHH YYeOHBIX
MaTeMaTHYECKUX 3a/1a4;

MPUHUMATH [1eJTh COBMECTHOH ACSITEIFHOCTH, IJIAHUPOBATH OPTAaHU3AIMIO COBMECTHON PabOTHI, pactpeaeisaTh BUbI
paboT, ToroBapuBaThCs, 0OCYKAaTh MPOIIECC U PE3YIbTaT paboThl, 0000IIaTh MHEHUS HECKOJBKHUX JIFOICH;
y4acTBOBaTh B TPYyMNOBBIX (popmax paboTel (0OCYXIeHHs, OOMEH MHEHUSMU, MO3TOBBIE IITYPMBI U JPYTHE),
BBHITIOJIHATH CBOIO YacTh PabOThl M KOOPIAMHHPOBATH CBOM JACHCTBUS C APYTMMHU YJI€HAMU KOMAaHIIbI, OI[CHUBATH
KaueCcTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOJI€ ICTBUAI.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHUS
Camoopranuzanus:



e CaMOCTOSITEJIbHO COCTaBIIATH IUJIaH, aJTOPUTM pElIeHUs 3aaaud (WIM €ro 4acTb), BbIOMpPATh CIOCOO PEIICHHS C
Y4E€TOM HMMEIOUIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPUAHTHI
pelIeHui ¢ y4€ToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIIQJIETh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJibTaTa PEIeHHs] MaTeMaTHUYEeCKOW 3a/1auu;

e TMpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPU PEIICHUU 337a4l, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh
Ha OCHOBE HOBBIX 00CTOSITENHCTB, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IOCTaBICHHOM LIETU M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHUXKEHUS WU HETOCTUKEHUS LEIH, HAXOAUTh OMMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonity oOydenust B 7 kjacce 00y4Jaromuiics MOTYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucaa v BHIYMCICHUSA

BrimoniHaTh, codeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apuMeTHUeCKHe IeUCTBUS C palliOHAIbHBIMUA YUCIAMH.

HaxoauTe 3HaYeHHUS YMCIIOBBIX BBIPAXKEHUU, MPUMEHATHh Pa3HOOOpa3Hbie COCOOBbl U MPUEMBI BHIYUCICHUS 3HAUCHUMN
IpOOHBIX BBIpAKEHUH, collepKallnX OOBIKHOBEHHBIE U IECITUYHBIE IPOOH.

[Tepexonuth OT OfHOM (POpMBI 3amUcH YUCEN K JApyrod (MmpeoOpa3oBBIBATh JECATHYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO IPOOH).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATBLHBIC YHCTIA.

OKpyrJsTh Yncna.

BBINOJIHATE NPUKHUIIKY UM OUEHKY pPE3yJbTaTa BBIYMCIEHHM, OLCHKY 3HAUYCHUN YHUCIIOBBIX BBIPAXKCHUU. BBINOIHATH
JICHCTBUS CO CTETICHSIMU C HATYPAIbHBIMH IMOKA3aTEIISIMH.

[TpumeHsATh TPU3HAKK IETUMOCTH, PA3JIOKCHHE Ha MHOXKHUTEIIN HATypaIbHbBIX YUCE.



PemaTe npakTUKO-OpUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM BEJIWYWH, TPONOPLMOHATIBHOCTHIO BEJIUYUH,
MPOLEHTAMHU, HWHTEPIPETUPOBATh PE3YIbTATHl PEIICHUA 3aJad C YYETOM OrPAHUYCHHH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJIOTMIO M CHUMBOJUKY, HNPUMEHSATh €€ B IPOLECCE OCBOEHUS Y4YeOHOro
Marepuaa.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAKEHU MPHU 3aJaHHBIX 3HAUCHUSX TEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHus 1IE€JI0OT0 BBIPAXKEHHS B MHOTOWIEH MPUBEICHUEM IMOJOOHBIX CJIaraeMbiX, PacKpPhITHEM
CKOOOK.

BoINOMHATh yMHOXEHUE OJTHOWICHA Ha MHOTOWIEH M MHOTOYJIeHAa Ha MHOTOWICH, MPUMEHATH (HOPMYJIbI KBajpara
CyMMBI U KBaJIpaTta pa3HOCTH.

OcyiecTBIsATh pa3iioKeHHUE MHOTOYJIECHOB HA MHOXHUTENN C MOMOIIbIO BHIHECEHHUS 32 CKOOKH OOIIEro MHOMXKHUTEIS,
TPYIIUPOBKY CaraeMbIX, MPUMEHEHUST (POPMYIT COKPAIIEHHOTO YMHOXCHUS.

[IpumensTh Mpeobpa3oBaHUsi MHOTOUJICHOB /Uil PEIICHUs Pa3IMYHbIX 33a/lay U3 MaTEeMAaTHKH, CMEXHBIX MPEJIMETOB, U3
peanbHON MPaKTHKHU.

Hcnonb3oBaTh CBOIMCTBA CTENEHEHN C HATYpaAIbHBIMU MTOKA3aTEIAMH JIsl TPeoOpa30BaHuUs BHIPAKEHUI.

YpaBHeHUs 1 HEPABEHCTBA

Pemare nuHElHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSS IpaBUja IEpexXo/ia OT MCXOAHOIO YPaBHEHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBASETCA JIM YUCIO KOPHEM YPABHEHUSI.

[TpumensTh rpaduueckue METOIbI MPU PEIICHUH TUHEHHBIX YPaBHEHUIN U UX CUCTEM.

[TonOupaTh mpUMEpHI Map YUCE, ABISIONINXCS PEIICHUEM JIMHEWHOTO YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMH, TOJB3YACh TpaduKoM,
IIPUBOJIUTH ITPUMEPHI PELICHUS YPABHEHUSI.

PemmaTh cucTemMbl 1ByX TUHEHWHBIX YPaBHEHUHN C ABYMsI IEPEMEHHBIMU, B TOM YKCIIe TPahUUECKH.

CocTaBiiTh U peliaThb JUHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHMHBIX YpaBHEHHMM MO YCIOBHUIO 3a/1ayu,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.



DyHKUUH

N300paxkaTth Ha KOOPAWMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIHMHATAM, JIY4d, OTPE3KH,
WHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIC MPOMEKYTKH Ha alreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH T'pauKu JTUHEHUHBIX (PYHKIIUH.
Crtpoutsb rpapuk QyHKIuu Yy = [X|.

OnuchIiBaTh ¢ TOMOIIBIO (YHKIIMI U3BECTHBIC 3aBUCUMOCTU MEXKY BEIMUUHAMU: CKOPOCTh, BpEMsI, PACCTOSIHUE, 1IeHA,
KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paOOThI.

Haxonuth 3HaueHune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumare rpaduueckuit crnoco® TpeACTaBICHUS W aHaidu3a WHQOpMalMM, W3BJICKATh WU HWHTEPIPETUPOBATH
uH(dOopMaInio u3 rpaduKOB peaIbHbIX MPOILECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce 00y4Jaromuiics MOTyYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucaa ¥ BBIYUCJICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHUCEN IS CPaBHEHUSA, OKPYIJICHUA H
BBIUMCIICHUHN, N300paXKaTh ACHCTBUTEIBHBIC YUCIIA TOUKAMU HA KOOPIUHATHOU MPSIMOIA.

[IpuMeHsAT, TOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH KBaJpaTHbIE KOPHHU, HCIOJB3YysS TMpHU
HEOOXOJMMOCTH KaJIbKYJIATOP, BBIMOJIHATH MpPeoOpa3oBaHUsl BBIPAKEHHUH, COAEpXKAIIMX KBaJIpaTHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YKCEN C TIOMOIIBIO AECATUYHBIX JIpo0eii u crenenei yrcna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsTh MOHATHE CTETICHH C IEJIbIM MOKa3aTeIeM, BBITIOIHATh MPeoOpa3oBaHus BHIPAXKECHHM, COJIEpKAIIUX CTEIEHU
C LEJIBIM MOKa3aTEeIIEM.

BBIONHATE  TOXKIECTBEHHBIE MPEOOpa30BaHUs pPAIMOHATBHBIX BBIPAXKEHUN HA OCHOBE MPAaBWI JCHCTBUU Haj
MHOTOWICHAMH U anTreOpandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHus BBIPAXKEHUM JUIsl PEUICHUS PAa3IUYHBIX 337a4 U3 MAaTeMaTUKH, CMEKHBIX MPEAMETOB, U3
pealbHOM IPaKTUKH.



YpaBHeHUs M HEPAaBEHCTBA

Pewrate sMHENHBIE, KBaJpaTHBIE YpPAaBHEHMS W PAalMOHAIBHBIC YPAaBHEHUS, CBONSLIMECS K HHUM, CHCTEMBI JBYX
YPAaBHEHHM C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocTelIIe UCCaeOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHHUH, B TOM UYMCJIE C MPUMEHEHUEM IpadruecKux
npeacTaBlieHuid (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHWE WJIM CHUCTEMa YpPaBHEHUU pEILIEHHUSA, €CIH UMEET, TO CKOJbKO, W
rnpouee).

[lepexoanTs OT clIOBECHON (POPMYIHUPOBKHU 3a]a4M K €€ aJireOpanyeckoi MOJIENIH C TOMOUIbIO COCTaBJICHUSI YPaBHEHUS
WM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIATh JUHEWHBIE HEPABEHCTBA C OJHOU
NEPEMEHHON U UX CUCTEMBbI, AaBaTh I'payUuECKyI0 WIUTIOCTPALIMIO0 MHOKECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh U UCTIOIB30BATHh (YHKIIMOHATBHBIE TIOHSTHS U SI3bIK (TEPMUHBI, CAMBOJIMUECKHE 0003HAYEHUs), ONIPEIEIATh
3HaueHue (PYHKIIMM 110 3HAYEHHUIO apryMEHTa, ONPeIeNsiTh CBOMCTBA (QyHKIIMHU 110 €€ TpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y=x2, y = x3,y = |X|, y = VX, OICHIBaTh CBOHCTBA YHCIOBOMN (BYHKIHH 10 e& TpaduKy.

K xoniry oOyuenus B 9 kiacce o0ydaromuiics MOTYyYUT CIEIYIOUIUE TPEIMETHBIE Pe3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBaAThH U YIOPSAAOUYMBATH PALMOHATIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breimonnate apudmMernyeckue EWCTBHS C PAlMOHAIBHBIMU YHMCIAMU, COYETas yCTHbIE M MHChbMEHHBIC MPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALIMOHAJIBHBIMU YUCIIAMH.

HaxonuTe 3HaUY€HMS CTENEHEN C LENBIMU MTOKA3aTeIAMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YACIOBBIX BBIPAKECHHM.

OKpyrasTh AEHCTBUTENBHBIE YUCIIA, BHIIIOIHATh IPUKUAKY PE3yJIbTaTa BBIUUCICHUM, OLICHKY YMCIIOBBIX BBIPAYKEHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE U KBaJpaTHbIE YPABHEHUS, YPaBHEHUs, CBOJSIIMECS K HUM, IpOCTEHIINE IpOOHO-palMOHAIbHbIE
YPaBHEHHSI.



Pemate cucteMbl IByX JIMHEHHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO
YpaBHEHUE HE SABJISICTCS JIMHEHHBIM.

PemaTte TeKcTOBbIE 3aJauM aJreOpanyecKuM CIOCOOOM € MOMOILIBIO COCTaBICHUS YPaBHEHHUS WIM CHCTEMbI JBYX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

[IpoBoauTh MpocTelie UccaeJOBaHUs YPAaBHEHUN U CUCTEM YpaBHEHUMU, B TOM YHCIIE€ C IPUMEHEHHEM IpapUuUyecKux
npeacTaBlieHul (yCTaHaBIMBATh, UMEET JIM YpaBHEHHWE WJIM CUCTEMA YpPaBHEHUN PpEILEHUs, €CIM UMEET, TO CKOJbKO, W
npouee).

PemaTh nuHeliHble HEPABEHCTBA, KBAJPATHbIE HEPABEHCTBA, M300paKaTh pelleHNe HEPABEHCTB HA YHCJIOBOW MPSMOM,
3aIlMChIBATh PELICHUE C IIOMOIIBI CUMBOJIOB.

PemaTh crcTemMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIIME KBaJIpaTHOE HEPABEHCTBO, N300pakaTh
pELLIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIUYHBIX 3a/1a4.

DOyHKUUHA

Pacno3HaBaTh (yHKIMM M3y4eHHBIX BUAOB. [loKka3pIBaTh CXeMaTHUYECKHU PACIOJIOKEHHE HA KOOPIWHATHOM IUIOCKOCTH

rpadukoB GyHKimii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crpouth U H300pakaTh CXeMaTUYECKH TpadUKH KBAJAPATHYHBIX (YHKIMN, OIMUCHIBATH CBOMCTBA KBaJApPaTHYHBIX
byHKIMI 110 X rpaduKaMm.

Pacno3naBath kBajgpaTHYHyH0 (QYHKIHIO MO (GopMysie, MPUBOIUTH MPUMEPHl KBaJAPATHUHBIX (YHKIHMN W3 peanbHOI
KU3HH, GU3UKHA, TCOMETPHH.

YucsioBbie MOCJIEA0BATEIbHOCTH U MPOTrPEeCCUN

Pacno3naBath aprupMEeTHIECKYIO U TE€OMETPHUICCKYIO IIPOIPECCUU TIPH Pa3HBIX CIIoco0ax 3a/1aHMs.

BBITTOTHATE BBIYMCIIEHUS C HCIIOJIB30BaHUEM (opMyn N-ro 4ieHa apruPMETHUYESCKON M TeOMETPHUYSCKOW MPOTrpecCHid,
CYMMBI TIEPBBIX N YICHOB.

MN3o0pakaTh 4eHbI MOCIEI0BATEILHOCTH TOUKAMH HA KOOPJWHATHOM TJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMU IOCJIEIOBATEIBHOCTSIMH, B TOM YHCJE 3a/ayd U3 peajbHOW KU3HM (C
UCITI0JIb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOIOTHA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeuMCieHUs. ParnonanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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