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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAayYHOIr0, TAK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJKEHUSI 00pa30BaHMsl U B IIOBCEAHEBHOM XKHU3HMU.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (OpMYIMpOBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroIuxcs, IMO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ady  SBJSIeTCs  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA 00y4IeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOAuYecKue JIuHuM: «Yucna u
BBIUUCIICHUS», «ANredpandeckue BbIPAKEHUN», «YPaBHEHHs M HEpaBEHCTBa», «DYHKLUN».
Kaxnas u3 3Tux comep’kaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ APYTHMMH €ro JIMHUSAMH. B Xoe n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCy’KJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTW4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JAByX anreOpanyeckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero oopa3oBaHus
yueOHbIM  MaTepuajn TIpyNIUpYyeTcsl BOKPYT  pallMOHAJBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHPYET 3HAUCHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHHS] MaTEMAaTHIECKUX MOJICTICH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOIAT TakxkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyXICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHE
00y4JaromuMucs 3HaHUN 0 QYHKIMAX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENU ISl OMUCaHUS
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHUM B mpupoje U obmectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pasleNbl coiepxaHus: «Uuciaa U BBIUUCICHHSY,
«AnreOpanueckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4daca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. [IoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANBHBIMU YHCIaMU. PemieHne 3amad u3 peainbHOM
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIEM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpE/EICHHUS, 3aIUCh OOIBIIUX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PEUICHUE 33aJad U3 peabHOU
IIPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brrancnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO pPaBHBIC
BBIpQXECHMSI, IIpaBUJIa MIPeOOpPa3oBaHUs CYMM M IPOM3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHHe, BBIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBUila MPeoOpa3oBaHUs YPaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHH. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema IByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PemieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopaunara Toukn Ha mnpsmol. UuciioBele NpOMEXYTKH. PaccrosiHme Mexay nByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH HA
KOOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. I'padux ¢ynkumu. CpoiictBa  (QyHKIUI.
Jluneitnas ¢yukiys, e€ rpapuk. ['padux GyHkimu y = |X|. ['paduueckoe perieHre TUHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHMHBIX YPaBHEHU.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPpAlMOHATBHBIX uncen. CBolicTBa apu(PMETUUECKUX KBAJAPATHBIX KOPHEH U HX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPQXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernenb ¢ 1eNbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpandeckux apoOeil. PanuoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHus1 M HEpaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [lpocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTalMsl YPABHEHHUM C JBYMS MEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpaBHEHUU C OBYyMs MepeMeHHbIMU. [Ipumepbl perieHus CUCTeM HEeIMHEWHBIX ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeHCTBa € OJIHOW mepeMeHHOH. CHcTeMbl
JMHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OO1ACTH ONMpeneeHUus] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoObl
3agaHus QYHKITHI.

I'paduk ¢dynkuuu. Yrtenuwe cBoiictB QyHkiuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUIX peaJbHbIe IPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemreHue ypaBHEHNH i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JeHCTBUTENbHBIE YHCIIa Kak OECKOHEYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOU MPSAMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE IEUCTBUSA C JACUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKpYXAroIEro MHpa, IUTEIbHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JInneliHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIINXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHNM TpPETbeW W 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOXKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHme — TEKCTOBBIX  3aaay
areOpanyeckuM METOOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUH € ABYMs IEpEMEHHBIMU. PelleHne cCuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellieHwe cucTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padmueckas MHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduxn dyskmmit: Y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

YuciioBble MOC/I€10BATEILHOCTH M IPOrPeccuH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmysoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Popmynsl N-ro  4jeHa
apu(pMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IHPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LICHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSM POCCHUMCKHX MAaT€MaTUKOB M POCCHHCKON
MaTEMaTUUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYeCKHX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP T'PaXKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITHUYECKUX IPUHLUIIOB B IEATENBHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHUE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEIHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJTbHOH TPACKTOpPUHM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, PacCy>KIeHUH, yMEHUIO BUJETh MATEMAaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONONyYHs:

TFOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0pPOBOr0 00pasa KU3HHU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TaKOTO )K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY’KaroIlel cpeibl, 0CO3HAaHHEM IJI00AIBHOIO XapakTepa 3KOJOTHYECKUX
npo0JeM U MyTel ux pereHus;

8) ajanTanus K MI3MEHAIOUUMCS YCJI0BUAM COLMATBHOH M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWM, B TOM uucie GopMyIHpOBaTh UJACH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPeOyrOIUH KOHTPMEp, KOPPEKTHPOBATh INMPUHUMAEMbIE PEIIECHUS U
neicTBus, GOpPMYIHPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUSA, (JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA
Ba3oBble Joruyeckue geiicTBus:

® BBUIBJISATh M XAapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAy MOHATUAMHU, (HOPMYJIUPOBATh OINpPENENIECHUs MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS AJIs1 00001IeHNs
U CpaBHEHHUs, KpUTEPUU IPOBOJMMOI0 aHAIN3a,

e BOCIPUHHUMATH, (POPMYyIMPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, Ipeiararb KPUTEPUH ISl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTelbCTBA MATEMaTHYECKHUX YTBEPXKACHMH (mpsiMble H  OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITENIbHO ~ HECIIOKHBIE  JI0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (PaKToB, BBICTpAaUBaTh AapryMEHTAIUIO, NPUBOJIUTH IMPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbIOMpaTh cnoco® pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOSAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KpUTEPUEB).

ba3oBble Hcciaen0BaTeIbCKUE AeHCTBHA:

® UCHOJb30BATh  BONPOCHl  KaK  HCCIEJOBAaTENIbCKUH  MHCTPYMEHT  IO3HAHMS,
(bopMynupoBaTh BOIIPOCHI, ¢bukcupytomye IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaATh THIIOTE3Y,
apryMEeHTHPOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE II0 YCTAHOBJEHHIO OCOOEHHOCTEW MaTeMaTH4eCcKOIo
00BbeKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOO0M;

® CaMOCTOATENbHO  (hopMynupoBaTh 00O0OIIEHHMS M BBIBOABI IO  pe3ylbTaTaMm
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh MIPEITOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.



Pa6ora ¢ undopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
oOIeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NMCBMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MOJTyYeHHBIH pe3ysbTar;

B X07/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pemaemMoi  3aJayM, BBICKA3bIBaTh WJCW, HAICJIEHHbIE Ha TIOHWCK pEIIeHHUs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB JIMAJIOTA,
0OHapyXMBaTh pa3IMYKMe U CXOJCTBO IO3UIMH, B KOPPEKTHOH Gopme hopMyInpoBaTh
pa3HOIIIACHsl, CBOM BO3PAKCHUS;

NPECTaBIATh PE3yIbTaThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BHICTYIUIEHHS C y4ETOM 3ahad IPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEUICHNU YYeOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€J1b COBMECTHOM JESATEIbHOCTH, JIAHUPOBATH OPTaHU3ALUI0 COBMECTHOM
paboThl, pacmpenenaTts BUAbI PpaboT, JOroBapUBaThCS, OOCYKHATh MPOLIECC |
pe3yabTaT paboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpYNIoOBBIX (opmax paboTsl (00cyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI M KOOPAMHHUPOBATH
CBOMU JCWCTBUS C JPYTMMH WIEHAMH KOMaH/bI, OLIEHUBAaTh KaueCTBO CBOETrO BKJaJa B
OO TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajaud (WIM €ro vacTb),
BBIOMpPATh CHOCOO pemeHust ¢ yd€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOW MH(OpMaIUu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3ysbTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1auu;

IPEABUACTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH 3aa4d, BHOCUTH
KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMIECHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa JAESITEIBHOCTH NMOCTABICHHONW LEIN U YCIIOBHUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMS IIeJId, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJjacce oOydaroUMiics MOMYYHUT CJEIYIOIIUE NpEIMETHBIE
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BbinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauts OT 0qHOM (HOPMBI 3amMKCH YHCeN K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyriasaTh yncnia.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUI. BBIIIOIHATE EHCTBUS CO CTENIEHSMHU C HATYPAJIBHBIMU [10KA3aTEIISAMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPUMOHAIBHOCTBIO BEJIUYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPDAKEHHH MPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BeinonuaTe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT00HBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BpIMONHATE yMHOXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCy1uecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOYKUTENs, TPYNIHPOBKU CJaraéMblxX, MpUMEHEHUs: (OpMysl COKpaIIEHHOTO
YMHOKEHUS.

[TpuMeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATIbHOU MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTeNsIMU JJis IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, MPUMEHss MpaBmila Iepexona OT
HCXOJTHOTO YpAaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fABIISIETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMephI Map YUCE, SBISIOUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
MePEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JBYyMs
HePEMEHHBIMH, TIOJIb3YsICh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pematps cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMsl INIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.



CocTaBisiTh W pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHU IO
YCJIOBHIO 3a/1aud, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlaydl MOJIyYCHHBIN
pe3yJibTar.

DOyHKIUHA

N3o00paxarh Ha KOOPAWHATHOW NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEpBAJIbl, 3alUCHIBATh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OTMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAHMHATaM, CTPOUTh
rpaduku TuHEeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHUH Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMHA W3BECTHBIC 3aBHUCHMOCTH MEXKIY BEIHMYMHAMU:
CKOPOCTb, BpeMs, pacCTOsIHHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K konmy oOydenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOIIUE IpeIMETHBIC
pe3yIbTaThI:

Yucoa U BIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYIJIEHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENBHBIE YUCIA TOYKAMU Ha
KOOPJUHATHOU MIPSIMOIA.

[IpumeHaATh TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBaJpPaTHHIC
KOPHM, UCIIOJIB3YS IIPU HEOOXOJMMOCTH KaJIbKYJISATOP, BBINOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
coJiepXkKalluX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHUCET C MOMOMIbIO JECATUYHBIX IpoOeil u
crenenen yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MpPeoOpa3oBaHuUs
BBIPXKEHMI, COAEPKALIUX CTENEHH C LIEJIBIM NTOKa3aTelIEM.

BbINONHATE TOXAECTBEHHbIE MPEOOPAa30BaHMS PALMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanyecKuMu JpoOsiMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [N PEIICHUS pa3IUYHBIX 33a]ad U3
MaTEeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 peaJTbHON MPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemate nuHelHbIe, KBAAPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUSI, CBOJSALIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBONUTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM UYHUCIE C
INPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (ycTaHaB/IMBaTh, MMEET JIM YypaBHEHHUE WIIU
CHUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTe OT cioBecHONW (QOPMYJIHMPOBKM 3ahayd K e€ anreOpanyeckod MOAETH C
MOMOIIBIO  COCTaBJICHWS YpPaBHEHHUS WM CHCTEMBbl ypaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJIYUYEHHBINH pe3ysIbTar.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsl CPABHEHMS, OLIEHKH, peIlaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TPadUUYECKYI0 HILTIOCTPAIHIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA



[lonumath ¥  HUCHONB30BaTh (YHKUIMOHANBHBIE TIOHATHUS W SI3BIK  (TEPMUHBL,
CHUMBOJIMUYECKHE 0003HAUYEHUs), ONMPEACATh 3HAa4eHHWE (YHKIMU 1O 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIUHI BUJIA:

y = ki, y = x2, y = X3,y = |x|, Y = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koumy oOyuenuss B 9 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE NPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHANBHbBIE U UPPALIMOHAIIbHBIE YUCIIA.

Bemonsate apudmernueckue ASHCTBHS C pallMOHAIFHBIMU YHUCIAMHU, COYETasi YCTHBIC U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

Haxoauth 3HaueHusi CTeNeHen ¢ HeIbIMU MMOKa3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUCHUS
YHUCIIOBBIX BBIPAKCHUIH.

OkpyriasaTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJibTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHelHbIE W KBaJgpaTHbIE ypaBHEHUS, YPaBHEHHS, CBOMSIIUECS K HUM,
npocTelme APoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX YpaBHEHHUI € JByMsl IEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SBIJISACTCS JTMHEUHBIM.

Pemath TekcToBble 3amaud anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMsI IEPEMEHHBIMH.

IIpoBONTE MPOCTENUIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
NpUMEHeHHEM TpadUYecKuX TIPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JM YpaBHEHUE WU
CUCTEMa YpaBHEHHI peIlIeHusl, €CII UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alMChIBAaTh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKH PACIIONOKEHHE Ha

KOOPJIMHATHO#M TIOCKOCTH TpadukoB GyHkimil Buga: y = kX, y = kx + b, y = k/x, y =ax2 + bx +
C,Yy=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT 3HaYeHHI KO3(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA
GyHKIMA.

Crpouth M M300pakaTh CXeMaTHUECKU TpaUKH KBaJpaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3snaBath  KBajgpaTuyHyro (QyHKIHIO 10  Qopmysie, NPUBOAUTH  IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBate apuMeTHUECKYI0 U T€OMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIocoOax
3aJJaHuUs.



BbINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (QOpPMYJ N-ro 4YjaeHa apu(MeTHUecKod u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbI 0CIEI0BATENILHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemartp 3agaun, cBA3aHHbBIE C YMCIOBBIMH IOCJIEI0BATEIBHOCTSIMHE, B TOM YHCIE 3a7add
U3 peanbHOM KU3HU (C UCIIOJIB30BaHUEM KaIbKYJISITOPA, HU(PPOBHIX TEXHOIOTHM).

CucreMa OlleHKH JOCTHKEHHS IVIAHUPYEMbIX pe3yJbTATOB

Jlnst oueHUBaHUS MPEIMETHBIX PE3YIbTAaTOB IMPEIYCMOTPEHO MPOBEAECHUE BXOJHOTIO,
TEKYILEro, MPOMEXYTOYHOTO U MUTOIOBOIO KOHTPOJIsA. BXOIHOM, TPOMEKYTOUHBI U UTOrOBBIN
KOHTPOJIb IPOBOJIUTCS B BUJE KOHTPOJIBHON pabOThl MIIM TECTUPOBAHUSA B TeueHUe ypoka (40
MUH. )
e BxoaHOW KOHTpPOJb MPOBOJUTCS HA BTOPOM WM TPEThEW HENEN0€ IEpPBOM YETBEPTH
yueOHOoro rojga. OH MO3BOJISET BBISICHUTH YPOBEHb TOTOBHOCTH YYEHHKOB K BOCIIPUSTHIO HOBOTO
Marepuana. lLlenb BXOJHOTO KOHTPOJIS: AMArHOCTUKA HMCXOAHOTO WM HA4YaJbHOI'O YPOBHS
3HAHUU.
e  Texkymwuil KOHTPOJb OCYIIECTBISIETCS Ha KaXJIOM YPOKE M MPeayCMaTpPUBAET YCTHBIN
OTpOC, TMPOBEICHUE JA0OPATOPHBIX M MPAKTUYECKUX M MPOBEPOYHBIX PAOOT, BBIOIHEHUE
MPOEKTHBIX 3anaHuil. Llenp Tekyiiero KOHTpOJIS: BbISBIEHHE 00beMa, TTyOWHBI M KauecTBa
BOCTIpUATUSA yueOHOoro wmarepuana. OrmpeneieHre HMEIOIIUXCS NPoOeToB B 3HAHUAX U
HaxXOXJEHWE NyTeW WX YyCTpaHEHUs. BBIsSBIEHHE CTENEHW OTBETCTBEHHOCTH YYaIUXCS U
OTHONIICHHS WX K paboTe, YCTAaHOBJIICHWE NPUYHMH, Memarnmx padore. CTUMyIUpOBaHUE
MHTEpEca y4yalmxcs K IpeIMETy U UX aKTUBHOCTh B TTO3HAHUU.
e [IpoMexxyTOUHBI KOHTPOJIb MIPOBOJUTCA B KOHIIE BTOPOI YETBEPTU M BKIIOYACT MaTepUal
nepBoro mnonyronus. lLlens mnpomexyrounoro koHTpossi: [IpoBepka MPOYHOCTH YCBOCHUS
MOJIYYEHHBIX 3HAHUHM Yepe3 OoJiee MPOIOJDKUTENBHBIN Ieprol BpeMeHn. OXBaT 3HAYUTEIbHBIX
no o0beMy pas3zielioB Kypca B (opMme TecTUpOBaHUsA. BbIsBIEHHWE YCBOCHMSI 3HAHUN TEMBbI
LEJTUKOM, CBSI3M C IPYTUMU pazjaenaMu U npeameramu. OO00IIeHNe U CHCTeMaTH3allus 3HAHHH,
MPOMJICHHBIX TEM.
e  1ITOroBbIil KOHTPOJIb MPU3BAH BBIIBUTH KOHEUHBIH YPOBEHb OOYYEHHOCTH 3a BECh KYypC, H
BBITIOJIHSIET OLIEHOYHYIO (yHKIMIO. [{enh UTOroBoro KOHTpoJisi: BhIsiBIeHHE CTENEHN yCBOCHUS
3HaHMI 3a Kypc oOydeHus OIleHKa 3HAHWN, YMEHHH M HaBBIKOB pa3jiella B COOTBETCTBUH C
TpeOOBaHUSMU YUEOHOH MPOTPaMMBL.

Kpurtepun oueHuBaHus IPOBEPOYHBIX PadOT 00y4arOIMXCH

KonTpoarHas pa60Ta
Ommemka «5» CTaBHUTCA, €CIIN:
> pa60Ta BBITIOJITHCHA ITOJITHOCTBIO,

» B JIOTHYECKHX PACCYKJCHUSAX H 00OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIMMUOOK;

» B pEIICHWH HET MaTEeMAaTHYECKHUX OIMMOOK (BO3MOXHA OJJHA HETOYHOCTH, OIHCKA, KOTOpas
HE SIBJIACTCS CIEACTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepHaia).

Ommemka «4» CTaBUTCS B CIECIYIOMIMNX CIyYasx:

» paboTa BBINOJIHEHA MOJHOCTbIO, HO OOOCHOBAHHUS IIArOB PEIICHUs HEJOCTATOYHBI (eCin
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEIMATbHBIM 00BEKTOM IMPOBEPKH );

»  JIONMYIICHBI OJJHA ONIMOKA MJIM €CTh JIBA — TPU HEJ0YETA B BBIKJIAJIKAX, PUCYHKAX, YEPTEKAX



niu rpadukax (€ciau 3TH BUABI pabOT HE SBISIIUCH CIEIUaIbHBIM O0BEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIHU:

» JomyIeHo 00Jiee OHOM OMMOKU Wi Ooiee ABYX — TPEX HEIOUETOB B BBHIKJIAIKAX, YSPTEIKAX
i rpadukax, Ho oOyJaromuiics 061amaeT 00s3aTeIbHBIMA YMEHHUSIMH T10 IPOBEPSEMO TeMe.
Ommemka «2» CTaBUTCS, €CJIN:

» JNONyIIEHBl CYIIECTBCHHBIC OIMMOKH, IIOKa3aBIIUE, 4YTO oOOydaronmiics He oOnamaer
00s3aTeNbHBIMU YMEHUSMHU 110 JAHHOHM TeMe B MOJIHOM Mepe.

Tect

Ommemkxa «5» ctaButcs, ecnu BeiotHeHO 90-100% paboThL.
Ommemxka «4» CTaBUTCS, €CIIU BBIITOJIHEHO 66-89% paboTHI.
Ommemxka «3» CTaBUTCS, €cU BBITOHEHO 50-65% paboThI.
Ommemka «2» CTaBUTCS, €l BbIOIHEHO MeHee 50% paOoThl.

VCTHBIN OTBET

Ommemka «5» CTaBUTCS, €CIIM YUCHUK:

» TIOJHO PAcCKphUI COJCp)KaHWE Marepuaja B 00beMe, MPEeIyCMOTPECHHOM MpPOTpaMMOM H
y4eOHUKOM;

» U3IOKWI Marepual TIPaMOTHBIM  S3BIKOM, TOYHO HCIOJB3YsS MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY, B OMIPEICTICHHOM JIOTUUECKOU MOCIIEA0BATEIbHOCTH;

» TPaBWIBHO BBIIOJHUI PUCYHKH, YEPTEKH, IPAPUKH, COMMyTCTBYIOIINE OTBETY;

» TI0Ka3ajl yMEHHE WJUTIOCTPUPOBATh TECOPHIO KOHKPETHBIMHU IMPHUMEPAMH, MPHUMEHSTH €€ B
HOBOW CUTYallMU TPU BHIMOJHEHUH MTPAKTUIECKOTO 3aJaHUS;

» TPOJEMOHCTPUPOBAI 3HAHME TEOPUHM paHEe M3YYCHHBIX COMYTCTBYIOIIMX  TEM,
c(OpPMHUPOBAHHOCTh U YCTONYMBOCTH UCHIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

»  OTBe4YaJ CaMOCTOSTEIBHO, 0€3 HABOISIIUX BOMIPOCOB YUUTEIIS;

» BO3MOXHBI OJIHA — JIBE HETOYHOCTH NPU OCBEIIEHHWE BTOPOCTEIICHHBIX BOIPOCOB WA B
BBIKJIAJIKAaX, KOTOPbIE YUYEHUK JIETKO MUCIIPABHIII ITOCIIE 3aMEYaHUsl yUUTEIIsI.

Ommemka «4» CTaBUTCA, €CITU OTBET yAOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY «5»,
HO TIPU 3TOM HUMEET OJIMH U3 HEJIOCTATKOB:

» B U3JIOKCHUU JIONMYIIECHBI HEOONbIIME TMPOOENbl, HE HWCKA3WUBIIEE MaTeMaTHYECKOe
COJIepXKaHUE OTBETA;

» NONyIIeHbl OJWH — JBa HEIOYEeTa IPH OCBEUICHUHM OCHOBHOTO COJICP)KaHUS OTBETa,
WCIIPaBJIEHHBIE MTOCTIE 3aMEUaHUsl YUUTEIIs;

» IOMYIICHBI OMNOKa WK 0oJiee ABYX HEJOYETOB IPH OCBEIICHHH BTOPOCTETICHHBIX BOIPOCOB
WJIU B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC TTOCIIEC 3aMEYaHHs YUUTES.

Ommemka «3» CTaBUTCS B CIECIYIOMIMNX CIyYasx:

» HETIOJIHO PacKpBITO COJEp)KaHWe Marepuaia (CoiepkaHWe H3JI0KEHO (parMeHTapHO, He
BCerjia Mocie0oBaTeNIbHO), HO MOKa3aHo 00Ilee MOHMMAaHUE BOMPOCa M MPOAEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHBIC JJI1 YCBOSHUS MpOrpaMMHOro MaTepuaia (omnpeaeneHsl « TpedboBaHusMu
K MaTeMaTH4eCKOH MOJArOTOBKE yUYaIIUXCs» B HACTOSIIEH TporpaMMe 1o MaTEMaTHKE);

» UMEIIUCh 3aTPYJHCHUS WM JIONMYIICHBI OIIMOKM B ONpPEICICHHH MaTeMaTHYeCKOU
TEPMUHOJIOTHH, 4YEPTEKaX, BBIKJIAJKaX, HCIPABICHHBIC IIOCIE€ HECKOJbKUX HABOISIINX
BOIIPOCOB YUHTEJIS;

» YYCHHK HE CIPaBWICA C NPUMEHEHHEM TEOPHUH B HOBOH CHUTYalldd TIPH BBINOJTHCHUN



IPAaKTUYECKOI0 3a/laHKsl, HO BBIIOJIHMI 33JaHUs 0053aTEIbHOIO YPOBHS CI0XHOCTH MO JTAaHHOM
TEME;

» UpU  JIOCTAaTOYHOM 3HAHWU TEOPETUYECKOTO0 Marepualia BBISBICHA HEIOCTATOYHAS
c(OpPMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasaX:

» HE PacKpHITO OCHOBHOE COJICpKaHNe y4eOHOro MaTepHraa;

» OOHapyXeHO HE3HaHWE YYEHHUKOM OonblIell WM HaunOoyiee BaKHON dacTh y4eOHOro
Marepuaa;

» JNOmyIieHbl OMMOKM B ONpENEIICHUH IOHATHH, MpPU HCIIOJIB30BAHUM MAaTEeMaTHYECKON
TEPMUHOJIOTHH, B PUCYHKAaX, YepTekKaxX WM TpaduKax, B BBHIKIAIKaX, KOTOPbIE HE HCIPABICHBI
[10CJIE€ HECKOJIBKUX HaBOJSALIMX BOIPOCOB YUHUTEIIS.

OneHuBanue MeTarpeIMETHBIX PE3YyJIbTaTOB IPOBOAUTCS IIPHU NPOBENCHNUN METANPEAMETHON
paboThl OJMH Pa3 B JiBa rojJia, NP OLEHUBAHUM YUEOHBIX IPOEKTOB, Uepe3 HaOII0JCHHE.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE BocnurarenbHblii
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposbie) KOMIIOHEHT ypOKa
B nmporpaMmmbIl B KOHTpOJILHLIe Oﬁpa30BaTeJ1beIe
cero padoThI pecypchl
1 Uucrna u BBIYUCIICHUS. o5 1 bubnunoreka [JOK BeewmmpHeli nexb
ParnonanbHbIe YKcaa https://m.edsoo.ru/7f415b90 MaTeMaTHiH
[IpenmerHas Henens
bubmuoreka [JOK
2 Anre6 27 1
JTCOPAITECKHE BHPDRCHIA https://m.edso00.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubmorexa LIOK gi:tiegcin;: o
P P https://m.edsoo.ru/7f415b90 ’
TEMaTHUYECKHE 3a/1a4H
bubnuoteka [JOK JleHb KOCMOHABTHKHU
4 K . O 24 1
OOPAMHATEL M IpagHii. YKL https://m.edsoo.ru/7f415b90
bu6 OK IT
5 [ToBTOpeHue u 0600IICHNE 6 1 nomotexa 11 poeKT

https://m.edso0.ru/7f415b90
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8 KVIACC

Ne /it HaumeHnoBaHue pa3jesioB U TeM KosmnuecTBo yacoB DiekTponHble (MA(POBLIE) BocIiTaTenbHbi
nporpamMmmasl Bcero KonTposabHubie oOpa3oBaTe/ibHbIe pecypchl KOMIIOHEHT ypOKa
padoThI
1 Uucna u Beiuncnenus. Kpagparaeie 15 bu6nmmoreka [IOK BcemupHblii 1eHb
KOPHHU https://m.edsoo.ru/7f417af8 MaTeMaTHKH
5 Uwucna u Beruucienusi. CTeneHs ¢ 7 bubnmoreka [JOK [Tpenmetnas Hemens
LIEJIBIM TTOKA3aTENEM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmuorexa [HOK
KBanparHbliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka HOK
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHUSI U HEPABEHCTBA. 15 1 bubnmnorexka HOK gi:i:caTI::THHKa
KBazaparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8 TeMaanec;(He A
6 VYpaBHEHUS 1 HEPABEHCTBA. 13 bubmuorexa [JOK
Cucrembl ypaBHCHU I https://m.edsoo0.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnmnoreka [JOK
HepasencTBa https://m.edsoo.ru/7f417af8
3 Oy, OCHOBHEIE HOHATHS 5 bubmuoreka [JOK JleHb KOCMOHABTHKHU
https://m.edsoo.ru/7f417af8
bubnmnorexka HOK
o (DyHKHHH' Hucroneie (1)YHKHI/II/I o https://m.edS(I)_f).ru/7f417af8
bubnuorexa HOK [Ipoext
10 HowTopetie it 0Godmerne 0 ! httgs://Zwéedsﬁ)(.)ruNMl?afS poe
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE BocnurarenbHblii
Ne HaumeHoBaHue pa3/iesioB U TeEM
(ungposbie) KOMIIOHEHT ypOKa
n/n MPOrpamMmbl Bcero KonTpoJbHbIE
oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 Yucna v BeluuciieHus. JleCTBUTENbHBIE 9 bubnmoreka [JOK BcemupHsblii 1eHb
qrcia https://m.edso00.ru/7f419d08 wmaremaTHKU
YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C bubnuorexa [JOK [Tpenmertnas Henmens
2 } Ny 14 1
OJTHOM TICPEMEHHOM https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnnoreka [JOK
3 . 14 1
ypaBHEHU https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 h:tlp;I:I;I/(r)rT].GeI;jaS(I)f).ru 176419408
5 DOyHKIMN 16 1 Bubnuorexa LIOK gi}eIZ:CaTI:: o
YHER https://m.edso0.ru/7f419d08 ’
TEMaTUYECKHE 3aa4n
6 YucnoBble OCIE0BATENBHOCTH 15 1 Bubmiorexa LIOK Jlettb KOCMOHABTHKH
A https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6odIIEHNE, 18 1 bubnuotexa [JOK [Tpoext
CHCTEMAaTH3alNsA 3HAHUHI https://m.edso0.ru/7f419d08
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

- Maremaruka. Anre0pa: 7 kiacc: 6a3oBbiid ypoBeHb: yueOHuk/ F0.H. Maxkapsraes, H.I' Munarok,
K.M. Hemxos, C.b. CyBopoBa; nox pea. C.A TenskoBckoro — 15-e uzn., mepepad. — Mockaa:
IIpocemenue, 2023
- Maremaruka. Anreopa: 8 xiacc: 6a3oBbild ypoBeHb: yueOHuk/ FO.H. MaxkapsraeB, H.I' Munaiok,
K.1. Hemkos, C.b. CyBopona; mox pea. C.A TenskoBckoro — 15-e uzn., mepepad. — Mockaa:
[Ipoceemenue, 2024
- Maremaruka. Anrebpa: 9 kiacc: 6a30Bbiii ypoBeHb: yueOHuk/ FO.H. Makaperae, H.I' Munaiok,
K.1. Hemxkon, C.b. CyBopona; mox pea. C.A TenskoBckoro — 15-e uzn., mepepad. — Mockaa:
[Ipocsemienue, 2024

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

OdenepanbHas pabodas mporpaMmMa OCHOBHOTO 00miero ooOpasoBanus. Maremaruka. ba3oBbrit
ypoBeHb. - M.: ®I'BHY «MHcTUTYT cTparerun passutus oopazoBanust PAO». 2023

- JlocTikeHre MeTanpeAMETHBIX Pe3yJIbTaTOB B paMKaxX M3Y4YEHHUs MPEIMETOB MaTEMaTHYECKOTO
0sioka (ocHOBHOE oOIiee oOpa3oBaHue): meroaudeckue pexkomenmanuu / JI. O. Pocnora, E. E.
AnexkceeBa, E. B. bynko noa pex. JI. O. Pocnosoii. — M. ®I'BHY «MHCTUTYT cTpaTeruun pa3Butus
oOpazoBanus», 2023.

- Maremaruka. Peanuzanus tpe6oBanuit ®I'OC ocHOBHOro 00111er0 00pa30BaHUs : METOAHYECKOE
nocooue ms yuurens / JI. O. Pociosa, E. E. Anekceera, E. B. Bynko ; mox pex. JI. O. PocnoBoit. —
M. ®I'BHY «MHucTuTyT cTpateruu pazsurtus ooOpasosanust PAOy», 2022

- Maremaruka. Anrebpa: 7—9-e¢ kmaccel: 0a30BBIH  ypOBEHB: METOJHMYECKOE TIOCOOHME K
npeaMeTHoM uHuM yuyeOoHukoB 1o anreope 0. H. Makaperuesa, H. I'. Munniok, K. 1. Hemkosa n
np./ — 2e u3n., crep. — Mocksa : [Ipocsemienue, 2023.

- Cucrema OIIEHKH JIOCTHIKEHUH TUIAHUPYEMBIX MPEIMETHBIX PE3yJNbTaTOB OCBOCHHS Y4eOHOTO
npenMera «Marematuka»: Mmetoaudeckue pekomennamuu / [JI. O. PocnoBa, E. E. Anekceesa, E. B.
byuko]; Ilon penakumeint JI. O. PocnmoBoii. — M., ®I'BHY «MHCTUTYT cTpareruu pa3BUTHS
oOpazoBanusi», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

- bubmmoreka I{OK https://m.edsoo.ru/

- Poccuiickas anextponnas mkoja (PDII) https://resh.edu.ru/

- Yun.py https://uchi.ru/

- Meramxkoua https://metaschool.ru/

- https://file.11klasov.net/
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