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MNOACHUTEJIbBHASA 3ATIMCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl MPOJOLKEHNU 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux adCTpakiMid, crocobe OTpakKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATEMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB
MBILUICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHUS, CIOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBHIBAaTb CBOM
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHAYKTHBHBIC PACCyXJEHUs, 0000IIeHNEe U KOHKPETH3aluio, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEeHUEe 3ajJad  SBISETCS  peajau3anuei
JeSTEIbHOCTHOIO ITPUHLINIIA O0yUEHUSI.

B crpykrype mnporpammsl ydyeOHOro Kkypca «Anredpa» Juisi OCHOBHOIO OOILEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKHe JTuHUM: «Hucna u
BBIUHCIIECHUS», «AJreOpandeckue BbIPAXKEHUS», «YPABHEHMUsS U HepaBeHCTBa», «DyHKUUNY.
Kaxxnas u3 3TUX cojepkaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS ¢ IpYTMMHU €ro JIMHUSAMH. B Xo1e n3yueHus yuebHOro Kypca
00y4aromuMcst IPUXOAMUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Asredpay» BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CHOCOOCTBYIOUIME OBJAJICHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuM «Yucina W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAaMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM XHU3HU. Pa3BUTHE MOHATHSA O 4YUCIIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBLHBIMU YHCIIAMU,
(dopMHpOBaHUEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHEMY 00111eMy 00pa30BaHuUIO.

Conepkanue JBYX aireOpamvecKkux JHHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromUXCs
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TPYNNHPYEeTCss BOKPYT  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH Kak SI3bIKa JJIsi IOCTPOEHUS MaTEMaTHUYECKUX MOJENEH,
OTKCAHMs MPOLIECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOTo, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJeNu sl OIMMCaHUs
U HCCIIeIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae u odmectse. V3ydyeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHYHbIC
BBIpa3UTENIbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3fielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnrebpanyecKue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOTrO Kypca «Anredpa» orBogutcs 340 yacos: B 7 kinacce — 136 yaca (4
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOoa OT OAHOM (GopMbl 3ammcu Apodei K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorouwieHbl. CreneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
@dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMs, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, paBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs IEepeMEHHbIMHU U ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucnoBele NpoMexyTku. PaccrosiHue Mmexny AByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. Ilonartne Qynkuuu. I'papuk ¢ynxnuu. CpolcTBa (QYHKIMIMA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBagparueiii kopeHb u3 uucia. [loHsTHe 00 uWppanvoHaIbHOM 4Yucie. JlecaTuuHbie
npuOJIMKEHUsT UPPALMOHANBHBIX Ynces. CBoicTBa apupMETHYECKHX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIa.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblil TpEXuiieH, pa3jioskeHUe KBaJPaTHOrO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne airedpanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBOAIIMXCA K JMHEWHBIM UM KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckas uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
yYpaBHEHMH C JBYMs nepeMeHHbIMU. [IpuMepbl pelieHus CUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OONacTh ONMpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CrocoObl
3aanus QyHKIUH.

I'papux Qynxiuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTPaXXAIOLINX peabHbIE MIPOIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [padutueckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIa, KOHEYHbIE U OECKOHEUHBIE JIeCATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCeN, apu(pMeTHUYeCKHe AEUCTBUSA C JAEHCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, IUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrjieHHe 4YHcell.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEHHBIM.



KBagpatHoe ypaBHenue. Pemienue ypaBHEHUM, CBOASIIUMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajay
anredpandeckuM METOAO0M.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOPOM cTeneHu. [ paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelmienne JHMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBanmpartnoie HepaBeHCTBa. ['paduyeckass MHTEepIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTsa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCTIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckas U reoMmerpuueckas — nporpeccur.  PopMmynbl  N-ro  4ieHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300paxeHne 4jJeHOB apUPMETHUUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTepeca K MpOLUIOMY M HACTOALIEMY POCCHHCKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEH TIpakJaHMHA M pealn3alud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBS3aHHBIX C NMPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHHH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTU4YE€CKOIo 0O0pa30BaHUs HA MPOTSIKEHUU BCEH
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeAcTaBIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3IKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM II03HAHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHUE 3HAaHUS B HHTEpEcax CBOEro 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JAPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
NOCJEICTBUM Ui OKpY>KaroIlel Cpesibl, 0CO3HAHHEM TIJI00AJIbHOTO XapaKTepa 3KOJOTHYECKUX
npo0JeM U myTel uxX pereHus;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO JACATCIBHOCTb, B TOM YHCJIC YMCHHUC YUHUTHCA Yy APYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCHU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, POpMyIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble 1oruveckue aeicTBUA:

®BEISIBJIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUN MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHITHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPa3OBHIBATh CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBLISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHS B (akTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHSX, MpeylaraTh KPUTEPHUU JUTSI BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® J[e)TIaTh BBIBOJIBI C HWCIOJIb30BAHWEM 33aKOHOB JIOTHKH, JNEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® pa3dupaTh JOKA3aTEIbCTBA MATEMATHIECKUX YTBEPKIECHUH (TPSMBIE ¥ OT TPOTHBHOTO),
MPOBOANUTH CAMOCTOSITENILHO HECIIOKHBIE JI0Ka3aTeIhCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTpaUBaTh apryMEHTAIUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

® BEIOMpATh CMOCO0 pelieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOIBKO BapUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeCTBUA!

® ICTIOJIb30BAaTh  BOINPOCHI ~ KaK  MCCIEJOBATENbCKUA  HHCTPYMEHT  TTO3HAHWMS,
dbopMynupoBaTh BOTIPOCHI, ¢bukcupyromue POTHBOpPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHECHHE;

® [IPOBOJUTH IO CAMOCTOSTETFHO COCTaBICHHOMY IUIaHY HECIOXKHBIM JKCIEPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CAaMOCTOSITEIEHO ()OPMYITHPOBATH 00OOIIEHHUS ¥ BBIBOBI TI0 PE3yiIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX PE3yIbTaTOB,
BBIBOZOB 1 0000IIEHNI;



® [IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIABUTATH MPEATIOIOKEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.
Pabora ¢ unopmanmeii:
® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh HH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;
e BEIONPATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;
e BEIOMpaTh (OpMYy IPEICTABICHHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pelIaeMble 3ajjauu
cXeMaMH, AuarpaMMaMu, HTHOU TpauKoi 1 NX KOMOWHAIMSIMU;
® OIICHMBATh HAAEKHOCTh MH(POPMAIIUU O KPUTEPHUSM, NPEAJTOKEHHBIM YUYUTEIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHMMATh U (OPMYJIMPOBATh CY)KJIEHUS B COOTBETCTBUU C YCIOBUSAMU U LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B X0J/1¢ 00CYXK/EeHUs 3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/1aeMOW Te€MBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHAJIOra,
oOHapyKUBaTh pa3INyue U CXOJACTBO MO3ULUI, B KOPPEKTHOH (opme HopMyIHpOBaTh
pa3HorIacusi, CBOU BO3pPaKEeHUS;
® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJauM, HKCIEPUMEHTA, MCCIECNOBAaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIECTBA KOMAHIHON U MHAMBHUIYyaJIbHON pabOThl pH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1ay;
® [PUHUMAThH 11€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;
® y4acTBOBATh B IPYNIOBBIX GopMax paboThl (00CykeHNs, OOMEH MHEHHUSIMHU, MO3TOBbIE
IITYpMBl M JApYTHE€), BBINOJHATH CBOIO YacTb pabOThl M KOOPJIMHHPOBATH CBOHU
JENCTBUS C IPYIrMMH YiIEeHAMHU KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOET0 BKJIaJa B 00U
IPOAYKT MO KPUTEPHUAM, CPOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUS.
PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
® CAMOCTOSITEJIBHO COCTaBIATh IUIAH, aJIrOPUTM pelIeHHs 3ajaud (WIK €ero 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOHIMXCS PECypcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:
®BJIaZIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ylbTaTa perieHUs
MaTeMaTUYECKOH 3a7aun;
® [IpE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH NpPHU PEIIEHUU 3a/]a4yd, BHOCHUTD
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;



® OLICHUBATh COOTBETCTBUE DPE3YyJIbTAaTa JIEATEIbHOCTH ITOCTABICHHOW LIENM U YCIOBUSAM,
OOBSICHATh MPUYMHBI JOCTHXKEHMS WM HEJOCTM)KEHUS LeNM, HAaXOOUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce OOydYaroIIMiics TMOMYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHUCbMEHHbIE NpPUEMBI, apudmMeThdyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcH YuceN K Ipyrod (MpeoOpa3oBBIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBIOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMH IIOKA3aTEIISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBISATh Pa3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMy COKpam&éHHOTro
YMHOKEHHS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JJI pEHIeHHUs pAa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWia Mepexoaa OT
HUCXOJHOIO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpuMepsl Map YuCell, SIBIAIOLMXCS PELIEHUEM JIMHEHHOI0 YpaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOODAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBnATh M pemarh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHUCJIOBBIE IIPOMEXYTKM Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIILHOCTb, BpEMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(GUKOB pealbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JIEHCTBUTENIbHBIE YHCIa TOYKAMHM Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIUMX M MallbIX YMCENI C MOMOIIbIO JECATUYHBIX Ipo0eil u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€TIbIM MTOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE NPE0Opa3OBaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHEeM TIpadUUecKuX TIpeACTaBICHU (ycTaHaBIMBaTh, MUMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).



[TepexoauTh OT clOBeCHON (GOPMYIHPOBKH 3a7addl K €€ anreOpandeckod MOJENIH C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHMS WJIM CHUCTEMBl ypPaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPEACISITh 3HAa4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMEHTapHBIX QYHKIUH BUIA:

y = kIx, y = x2, y = X3y = |X|, y = VX, OnucEIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE MPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATH U YIIOPSIOUYMBATH PAlIHOHAIIBHBIC M UPPAIIHOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyrisiTh JICHCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH NPUKUAKY pE3yJibTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-palMOHAIbHbIE YPaBHEHNUS.

Pemarh cuctembl IBYX JMHEWHBIX YpaBHEHHH C JByMS MEPEMEHHBIMU M CHUCTEMBI TBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH MpoCTEHIIME HCCIEeI0OBaHNS YPABHEHUH U CHCTEM YpAaBHEHMI, B TOM YHCIIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peEIICHUE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOMH MI0cKocTH TpadukoB GyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAYEHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOICTBA

G YHKIIHA.



Crtpouts 1 M300paXkaTh CXeMaTHYeCKH TpadUKH KBAIPAaTUYHBIX (DYHKIUH, OMHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBagpatnyHyro (QyHKIu0 1o  ¢Gopmyie, TPUBOIUTH  NPHUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMOMHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOpPMYa N-rOo 4YieHa apudMeTHyecko u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 337a4d
U3 peasIbHOM KHU3HH (C UCIOIb30BAaHUEM KAJBKYISATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
- KosnyecTBo yacoB  /leATeIbHOCTD YUUTEJISl C y4€TOM padoueil mporpaMmmbl DIeKTPOHHBIE
auMEHOBaHMe
Ne KOHTpO BOCIIUTAHUA (HH(])pOBbIe)
pa3jaesioB U TeM
n/n IpOTpaMMBL Bcero = JbHBIE o0pa3oBaTte/ibHbIE
padoThI pecypchl
-BOCIIUTAHHE KYJIbTYphl JIMYHOCTH, OTHOIICHHE K MAaTEMaTHKE KaK
TloBTOpEHHME 4 0 K 4acCTH OOIIEYeI0BEUSCKON KYJIBTYPhI, UTPAIOIICH 0COOYI0 POJIh
B OOIIIECTBEHHOM Pa3BHUTHUH;
-(hopMHpOBaHUE KyJIbTYpHl BHIYUCICHUII;
bubnnorexa [JOK
Yucna v BIYUCIICHHUS. I
p 32 1 -pa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBIIUICHUS, KyiabTypsl — https://m.edsoo.ru/7f
AIMOHAJIBHEIC THCHa peuH, CIoCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY; 415h90
Anret -popMupoBaHMEe ~ KayecTB  JMYHOCTH,  obecreumBaromuX — Bunuorexa [{OK
redpanvyeckue
33 1 COIMAIbHYIO MOOMIIBHOCTb, CIocOOHOCTh MPHHMMATE | pos://m.eds00.ru/7f
BBIPAXKEHHUS CaMOCTOSITEIbHBIC PELICHHS;
P P ’ 415b90
v -pa3BUTHE JOTHMYECKOIO W KPUTHYECKOTrO MbINIIEHUs, KyabTypsl — buGmmoreka IIOK
HEpPaBEHCTBA
P 415b90
-pa3BUTHE OCHOB JIOTMYECKOrO, 3HAKOBO-CHMBOJHYECKOTO |
KOOpI[I/IHaTBI " AITOPUTMHUYCCKOI'0 MBINIJICHUA BI/I6JII/IOTeKa HOK
30 1 . https://m.edsoo.ru/7f
rpa(bI/IKI/I. q)yHKHI/H/I '(bOpMI/IpOBaHI/Ie YMC€HUU JACUCTBOBATH IO 3aIaHHOMY aJIl'OPUTMY 415b90
U KOHCTPYHUPOBATh HOBBIE. —
Hosropere H6pI/IMeH$ITI> Ha YpOKe I/IHTepagTI/IBHHe q)opg/n,l paboThl € Bu6nuorexa 1HOK
oOydJaromumucs: TpymmoBas pabora wim pabora B mapax
10 1 YyHaom by p pav Pa% hitps://m.edsoo.ru/7f
00001IeHne KOTOpbIe  ydyaT  OOydYamIIMXCs  KOMaHaHOH paboTe u

B3aUMOJICHCTBHIO C IPYTUMHU OOYIAFOIITIMHCS.

415b90
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8 KVIACC

KosmuecTBo yacos . DJIeKTPOHHbIE
Ne HauMeHOBaHHe Pa3e/ioB JesiTeJIbHOCTDL YUYHTEJISl C Y4eTOM padoudeit (i )
uudposbie
NPOrpaMMbl BOCIIUTAHUA
n/m - wTeM mporpamMmbl Konrpounubre potp 00pa3oBaTeabHbI
Bcero  paGotnl e pecypcbl
-pa3BuTHE Y O0YYAIOMINXCS YMEHUS HCIIOIb30BaTh bubnnoreka LIOK
Hucna u BeYUCICHHS. 15 pa3IMYHbIE A3BIKA MATEMATHKH (CIIOBECHBIH, https://m.edso0.ru/?
KBanpatHbie KopHU CHUMBOJIMYECKUH, TpapUeCKHii); f417af8
Yuciaa ¥ BBIYUCICHUS. -IO0YX/IeHNE Y 00YYaroIINXCsl COOII0OIaTh Ha YPOKE Bu6mmoreka LIOK
Crenenp ¢ HeIbiM 7 TNPHHLUIb! y1€OHOH AUCLHILTHHEL https://m.eds00.ru/7
CaMOOpraHHU3alNY;
okKasarelieM p ’ f417af8
-(pOopMHpPOBaAHUEC HKIIMOHAIbHOM I'PaMOTHOCTH,
Anrebpanyeckue opwrp Py P ’ bubmmoreka [JOK
BbIpakeHus1. KBagpartHslii 5 1 -(hopMHpOBaHNE HHTEPECa K N3YUCHHIO TEMBI U https://m.edsoo.ru/7
TPEXUIIEH JKeJIaHUE MPUMEHATH MOIYyYCHHbIC 3HAHMS B )KU3HH, f417af8
-OpMHUpPOBaHKE OTBETCTBEHHOTO OTHOIICHHUS K
Anrebpanueckue 00y4eHHIo; bubmmnoreka HOK
BBIPAYKEHUS. 15 1 https://m.edsoo.ru/7
-(opMupoBaHre yMEHHUS IPEACTABISATH PE3YIBTAT f417af8
Anrebpandeckas 1po0b CBOGH JEATEIBHOCTH: ralrars
-opMHUpOBaHNE MOHUMAaHUS YPaBHEHHS KaK
BaKHEHMIEeH MaTeMaTHYECKON MOJIEIN I OTTMCAHUS
Y U3y4eHUs pa3HOOOPAa3HBIX PEAbHBIX CHTYAIIHI; bu6nmorexa LIOK
YpaBHEHHsI U HEPABEHCTBA.
15 1 . https://m.edsoo.ru/7
KBa[[paTHI)IC YpaBHCHHA -IIPpUMCHCHUE allliapaTta YpaBHCHUU JJId PCIICHUA f417af8
pa3HOOOpa3HBIX 33729 U3 CMEKHBIX ITPEAMETOB, 12Lralo
MPaKTHUKHU;
YpaBHEHHUs U HEPABEHCTBA. 13 -(popMHpOBaHKE TIOHUMAHHUSL YPABHEHHUS KaK bu6muoreka [IOK
CI/ICTCMBI ypaBHeHI/Iﬁ BAXXHCHUIIIEHU MATEMATHYCCKON MOJCIN AJI1 OITMCAaHUA httDS://m.edSOO.ru/7
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VYpaBHEeHUS U HEPABEHCTBA.

U U3Y4eHUs pa3HOOOPa3HBIX pealibHbIX CUTYaINH;

-BOCIMTaHKE KyJIbTYPbl THYHOCTH, OTHOIIICHUE K
MaTeMaTHKE KaK K YacTH OOIIeYeI0BEYECKON
KYJIBTYPBI, HTparoleii 0coO0yio poib B

f417af8

bubnunorexa LIOK

[10 [TIPOT'PAMME

7 12 OGLECTBEHHOM : https://m.edsoo0.ru/7
pa3BUTHH;
HepasencrBa fa17afs
-(popMupoBanue KyJIbTypbl BEIYHCICHUH;
Dynkimu. OCHOBHbIE -popmupoBanue QYHKIIMOHATHLHONH TPAMOTHOCTH; bubnuorexa LIOK
8 ) https://m.edsoo0.ru/7
MMOHSATHS -(opMHUpOBaHKUE MOHUMAHUS (PYHKIIMU KaK ‘ ;
BOKHEUIIEH MAaTEeMaTUUECKOU MOACIIHN JIsl ONTUCAHUS fa1/ai8
Dy, Unciopbie MIPOLIECCOB U SIBJICHUH OKPYKAIOIIETO MHPA; bubnnoreka [JOK
9 o 9 https://m.edso0.ru/7
YHIIH f417af8
bubnunoreka LIOK
10 [ToBTOpEeHME M 000OIIEHNE 6 https://m.edso0o.ru/7
f417af8
OBUIEE KOJIMYECTBO YACOB 102
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9 KJIACC

N KosaunyecTBo 4acoB DJIeKTPOHHbIE
[1]
/ HaumeHnoBanue pasjesioB K JeATeJIbHOCTD YYHTEJIs ¢ y4eToM padoyei (uudposrbie)
1| OHTPOJIbHBIE
H TeM NPOrpamMmbl Bcero P NPOrpamMMbl BOCIIUTAHUSA o0pa3oBaTte/ibHbIE
n padoThI
pecypcbl
-(hopMHpOBaHUE KyJIbTYPHI BEIYMCICHUI;
Y bubnunoreka LIOK
1 HCJIa 1 BBIMACIICHUSL. 9 -pa3BUTHE JIOTHYECKOTO U KPUTUIECKOT'O MBILIUIECHUS, hitps://m.edsoo.ru/7f
JICHCTBHTEHBIC YHCTA KYJILTYpbI PEUH, CTIOCOOHOCTH K YMCTBEHHOMY 419 d68 ' '
IKCIICPUMEHTY; S
-(opMupoBaHne MOHUMaHHS ypaBHEHUS KaKk
v Ba)KHEHIIIE MaTeMaTUYeCKOM MOJISIIH JJIs ONMCaHus 1
PaBHCHHA 1 M3ydeHHs Pa3HOOOPA3HBIX PEaNbHBIX CUTYAIIHL; - Bub6morexa LHOK
2 HEPaABCHCTBA. ypaBHeHI/Iﬂ 14 1 MPUMEHEHUE armapara ypaBHeHI/II\/'I JUTSL peIIeHUS https://m.EdSOO.rU/7f
C OHOM EPEMEHHOMN PasHOOOPAa3HBIX 3a/1a4 U3 CMEKHBIX MPEIMETOR, 419d08
NPaKTHKY;
-pa3BHUTHE OCHOB JIOTHYECKOT0, 3HAKOBO-
YpaBHeHI/Iﬂ u CUMBOJIMYECKOI0 Y AJITOPUTMUYECKOTO MBIIIIEHUS; Buonuoreka ]_[OK
3 HepaBeHcTBa. CHucTeMBI 14 1 . https://m.edsoo.ru/7f
. -(hopMHpOBaHUE YMEHUH EWCTBOBATH 10 3aaHHOMY 419408
YPaBHCHUH ITOPUTMY ¥ KOHCTPYHUPOBATh HOBBIC. S
-pa3BUTHE JIOTHYIECKOTO U KPUTUIECKOTO MBIIICHHS,
KyJbTYPBI peUH, CIIOCOOHOCTH K YMCTBEHHOMY
YpaBHeHus u 9KCTICPUMEHTY; bubmmoteka IIOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f
- (hopMHpOBaHUE KaYEeCTB JINYHOCTH, 419408
Hepasencrsa 00ecreynBaroLINX COIMaIbHYI0 MOOMIBHOCTD, S
CHOCOOHOCTh MPUHUMATEH CAMOCTOSTENLHBIE PEIICHHS
-hopMupoBanre QyHKIIMOHATEHON IPaMOTHOCTH; bubanoreka LJOK
5 OyHKIIH 16 1 https://m.edsoo.ru/7f

-hopmupoBanne moHMMaHus (PYHKLIUHU KaK

419d08
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Ba)KHEHIICH MaTeMaTUYECKOM MOACIHN I OITMCaHUsA
IMponuccCCoB U SIBJICHUH OKpYKarouero Mupa,

- (hopMHpOBaHUE MIPEICTABICHUI O MaTEMaTHKE, KaK
YyacTu 00IIEeUeIOBEYECKOH KyIbTYpPhl, O 3HAYMMOCTHU

UNCIIOBEIC MaTeMaTHKH B Pa3BUTHH [MBUIIU3ALINH 1 Bubnnoreka LIOK
I10CIIe/IOBATEIHHOCTH 15 COBPEMEHHOTO 0bmecTRa; https://m.edsoo.ru/7f
-pOJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH HAYKH 419d08
MAaTEMATHUKY,
-(hopMupoBaHUE KaueCTB JUYHOCTH, 00ECIICUMBAIOIINX = BHOIHOTEKA LOK
[TosTOpenue, 06001IEHHE, 18 COIMAIbHYI0 MOOMIIBHOCTD, CIIOCOOHOCTH IPUHUMATH https://m.edsoo.ru/7f
cHUCTeMaTH3alusl 3HaHUH CaMOCTOATEbHBIE PELIEHUSI
419d08
OBILIEE KOJIMYECTBO 102
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