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MHNOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma mo anrebOpe s 7 Kiacca COCTaBJI€Ha B COOTBETCTBHU C
TpeboBanusmMu dDenepanbHOT0 TOCYIAapCTBEHHOIO 00pa30BaTENBHOTO CTAaHAApPTa OCHOBHOTO
obmiero oopazoBanus (mpuka3 MunucrepcTBa npocsemieHus: Poccuiickoit @eneparuu ot 31 mas
2021 roma Ne 287), ma ocHoBe DenepanbHOM paboOueit MpPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHusl MO MaTeMaTWKe, OCHOBHOW 0Opa30BaTEeNbHOW IMPOTpamMMbl OCHOBHOTO OOMIETO
obpazoBanusi MBOVY «lllkoma-muueir Ne 2». B mporpamMme mo mareMaTHKe YYTE€HBI HJIEH U
nosiokeHust KoHrenuu pa3BuThs MaTeMaTH4eckoro oopasoBanus B Poccutickoit @eneparuu.

Pabouast mporpaMma OpueHTHpPOBaHA HA IIEJIEBBIC MPHOPUTETHI TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS, BOCIUTAHUS U COLMAIN3ALIUY YIalIuXxcsi, ChOpMyIMpoBaHHbIE B paboueil mporpamme
pocrmrannst MBOY «llIkoma-nuieii Ne 2.

AnreOpa sIBISieTCS OJTHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
o0ecrieunBaeT U3ydeHHe IPYTUX TUCIHILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHHUSI 00pa30BaHMs U B TIOBCEHEBHON KH3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TIPEACTABICHUH O TPOUCXOXKICHHH W CYITHOCTH
anredpandeckux aOCTpakIuii, crnocobe OTpaXxeHHsi MaTeMaTH4YeCKOM HayKoil sBIIEHUH U
MPOIIECCOB B TPUPOJEC H OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJIEIHPOBAHUS B HAYYHOM
MO3HAHWW M B TIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAa4eCTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJIalTallid B COBPEMEHHOM IH(poBOM obOmiectBe. V3ydenne
anreOpbl oOecTieyrBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATh CBOM
JEWCTBUSL U BBIBOJIBI, (POPMYIMPOBATH yTBepkAeHUsA. OCBOCHUE Kypca ainreOpsl 00ecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUST OOy4JalouIuxcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHHs, 0000IIeHNe M KOHKpPETH3aI|io, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIBHOCTH
oOyuaronuxcs, TIOITOMY CaMOCTOSTEIbHOE pEIIeHUE 3ajady  SBJSETCS  peaau3anueit
NeSITeIbHOCTHOTO MPUHIINIIA OO y4eHUSI.

Ha u3ydyenune yue6HOTO Kypca «Anrebpa» B 7 kiacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA

Yuciaa ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOJ OT OAHON (GopMbI 3amucu Apodei K
npyroi. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHueckue IeHCTBHA ¢ pallMOHAIBHBIME YHCIaMH. Perienue 3amad u3 peanbHON
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBIPAKCHUN Ha
OCHOBE OIpeJieNieHus], 3auch 0oybluX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE IpoOU U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEpEeMEHHOM. JlomycTUMBbIE 3HA4YECHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBUiIa MpeoOpa3oBaHUsl CyMM M IMPOU3BEAEHUH, MpaBWila PaCKPBITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTrouseHa. CioxeHue, BBIYMTaHUE, YMHOKEHUE
MHOTOuWwIeHOB. DOpMynbl COKPAIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOM, YWCIO KOPHEW JIMHEHHOTO YpaBHEHWS,
pelieHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema IByX JMHEHHBIX
YpaBHEHMH ¢ JByMs INE€pEeMEHHbIMU. PelieHue cucteM ypaBHEHHMH CrocoOOM IOJCTaHOBKHU.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay ABYyMs
TOYKAMHU KOOPJMHATHOU MPSAMOiA.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M OopauMHaTa TOYKHU Ha
KOOpAMHATHOM IuiockocTH. [Ipumepsl rpadukos, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pynknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢pynkuun y = [x|. ['paduueckoe perieHne IMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOTI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Anredpan
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa AaKTUBHOE y4YacCTHE B PEIICHUH TPAKTUYECKUX 3a7a4 MaTeMaTHYECKON
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHOW TpaeKTOpUM O0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl uYeloBEeUecKOW MAesITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKpYKAIOIIEeW cpeabl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
MOCJICJICTBUH JIUIsl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCIOBHAM COLUAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSAX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU 3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpMyIHpOBATH HICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEIAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Bba3oBble jornueckue qeMcTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIy MOHATHAMH, (DOPMYIHPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSIX, MpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, AECTYKTUBHBIX U UHAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

e pa3buparh J0Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENIbHO HECJIOKHbBIE J0Ka3aTellbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh HanboJiee NOAXOASAIMINUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUM  HHCTPYMEHT  MO3HaHWS,
(dbopMynupoBarth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE U JaHHOe, (OopMHpOBaTh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEJOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTYy COOOH;

® caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3MOKHOC PA3BUTUC NNPOLCCCA, 4 TAKIKC BbIIABUT'AaTh MMPCATIIOJIOKCHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTsL PELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEIICTABICHHS,

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘-leﬁHbIe JeldcTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS 0 XOJy PEIICHHs 33]ja4i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh pa3IMUMe U CXOJICTBO MO3HIINH, B KOPPEKTHOH (hopme PopMyITupOBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHAMBHUAYaJbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKUX 3a/a4;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensTh BHUABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPymmoBeIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMbI M APYrHE€), BBINOJHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICUCTBHUSA C JAPYrUMU YJIEHAMH KOMAaH/]Ibl, OLICHUBATh KaYeCTBO CBOEro BKJaJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh CcMOCOO pemieHuss ¢ y4ETOM MMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IMPOHECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBC HOBBLIX O6CTO$ITCJ'IBCTB, HalJI€HHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOM LICJIA U YCIOBUSAM,
OOBSICHATD TPHUYUHBI JOCTHKCHHS WM HEJOCTIKEHHS IEJH, HaXOIWTh OIINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyueHuss B 7 KJjacce OOydYarOUIMICA TOJYYUT CIEAYIOIIUE MPEIMETHBIC
pE3yIbTaThI:

Yuciia ¥ BbIYMCICHUS

BbinonHATh, couerass yCTHbIE W NHCbMEHHbIE MPUEMBI, apU(PMETHUECKUE JEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHsS YHCIIOBBIX BBIPAKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KaIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHON (POpMBI 3amKcCH YHCEN K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCIIEHUMN, OI[€HKY 3HAYEHHUH YHCIOBBIX
BBIPAKECHUH. BBINTONHATE NEUCTBYS CO CTENIECHAMH C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIUOHAIBHOCTBIO BEJTUYHH, ITPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHUs 3a1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM MOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JUId pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb3oBaTh CBOHCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS M HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM IEPEMEHHOW, NMPUMEHSS IMpaBWiIa MEpexona OT
HCXOJHOTO YypaBHEHUS K DPABHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.
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[TonGupath mpuUMepsI Hap YMCEll, SIBISIOUIUXCS PEIIeHUEM JIMHEWHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocraBiaTh M pemniarh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBajbl, 3alUChIBATh YHUCIOBBIE IPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € NOMOIIBIO (DYHKIUN M3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAaIlUW, WU3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIHIO U3 TPaUKOB PeaTbHbIX IPOLIECCOB U 3aBUCMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHnoBaHue TeMbl Koa- Koa- OcHoBHOEe coaep:xaHne OcHoBHBIE€ BUJIbI A1€ATEJIbLHOCTH
BO BO 00y4arImmxcst
4acoB | KOHTP.
padort
Uucna v BBIYUCICHMUS. 25 1 [ToHATHE PAaLIMOHAILHOTO YKCIIA. Cucremaru3npoBarth M 000ramarhb

Parmmonanpubie uncia

ApupmernueckueneicTBUs C palliOHAIbHBIMU
YHUCIIAMHU.
CpaBHeHue, yrnops04nBaHUE PallMOHATbHBIX
yycen.CTeneHs ¢ HaTypaJbHBIM I10KA3aTENIEM.
Perenre ocHOBHBIX 3a/1a4 Ha Apo0H,
IPOLIEHTHI U3PEATbHON PAKTHKH.
[Tpu3Haky AETMMOCTH, Pa3IoKEeHHUE Ha
MHOXKUTEJIMHATYPAIBbHBIX YUCE]I.

Peanpnbie 3aBucumoctu. [Ipsmas u oOpatHas

IIPONOPIIMOHATBHOCTH

3HaHUs1 0000BIKHOBEHHBIX U
JECSITHYHBIX APOOSX.

CpaBHHBATh M YNIOPSI0YMBATH IPOOH,
npeoOpa3oBbIBas MPH HEOOXOIUMOCTH
NECSITHYHBIEIPOOH B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCATHYHBIC, B
YaCTHOCTH B OECKOHEUHYIO IECATUYHYIO
TPpOOBb.

IIpumeHsITH pa3HOOOpa3HbIe CTIOCOOLI U
NpUEMBI BEIYMCJIEHUS 3HAYeHMit
APOOHBIX BBIPAKEHUI, COEPKALITIX
OOBIKHOBEHHBIE U JICCITHYHBIC APOOH:
3aMEHSTh IPU HEOOXOANMOCTH
JECSITHYHYIO TPOOh OOBIKHOBEHHOM 1
OOBIKHOBEHHYIO JIECATUYHOM, IPUBOIUTD
BEIpaXeHHE K (popme, Hanboee y1oOHOM
JUIsl BBIYMCIICHUH, IPE0Opa30BbIBATh
JIpoOHBIE BBIPAKEHUS HA YMHOKEHUE U
JIeTICHUE AeCATHYHBIX qpobei K
JEWCTBUSM C LEJIBIMU YHCIIAMH.
I[IpuBoANTH YKcI0BbIe H OYKBEHHbIE
NpHUMepBhI CTETIEHHU C HATYpaJIbHBIM
MoKasareneM, OObSICHSS 3HAYCHUS
OCHOBAHUSI CTENICHH U TTOKa3aTesIsl CTEIEHH,
HAXOJUTh 3HAUYCHHs CTeneHel Buaa a” (a
— 11000€ parMoHAIbHOE YUCII0, N —
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HaTypaJlbHOE YHUCIIO).
IMoHUMATB CMBICI 3aITKCU OOJBIINUX YHCE
C TIOMOIIBIO JECATUYHBIX IPOOeii U
creneHei uncna 10, MpuMeHATH UX B
peabHBIX CHUTYAIUSX.
[IpuMeHsITH IPU3HAKU JICTTUMOCTH,
pa3ioKeHne HaMHOXKUTENN HaTypaIbHBIX
YHCell.
Pematp 3aga4m Ha yacTH, IPOIICHTHI,
MPONIOPIINH, Ha HAXOXKICHHUE JpOoOH
(Ipo1IeHTa) OT BETMYMHBI M BEIIMYMHBI TIO
e€ mpobu (MporeHTYy), Tpodu (MIPOIEeHTA),
KOTOPBIN COCTABJISET O/IHA BETMYMNHA OT
JIPYTOM.
IpuBoauThH, pa3ouparh, OLIEHNBATH
pa3MYHBIEpENICHNS, 3aITUCH PEIICHUN
TEKCTOBBIX 3a/1a4.
Pacno3sHaBaThb M 00bACHATH, ONTUPASCH HA
oIpeeNeH s, MPSIMO MPOIOPIIUOHATBHBIE U
00paTHO MPOMOPIOHAEHBIE 3aBUCMOCTH
MEXIy BETMYNHAMH; IPUBOAUTH MPUMePbI
3THX 3aBUCHUMOCTEH U3 PeaTbHOr0 MUpPA, U3
JIPYrux y4eOHBIXIIPEIMETOB.
PemaTh npakTUKO-OpUEHTUPOBAHHBIE
3a71a4y HaAPOOHU, TIPOLIEHTHI, IPSIMYIO
1 00paTHYIO

MPOMOPIUOHAIBEHOCTH, TPOMOPLUT

HOP/90P https://m.edsoo.ru

/7f415b90

AnreOpanvecKueBbIPAKECHUS

27

BbyksenHble Bbipaxenus. [lepemMeHHbIe.

JlonmycTuMble3HaueHus IepeMeHHbIX. DOpMyIIbI.

[IpeobpazoBanre OYKBEHHBIX
BBIPKEHHH, PACKPBITHE CKOOOK U
IpUBEIEHUE NOAOOHBIXCIAraEMBbIX.

Oguagethb anreOpanyecKoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM,
NMPUMEHATH e B TIPOIECCE OCBOCHUS
y4aeOHOro MaTepuana.

HaxoauTts 3Ha4ueHMs] OYKBEHHBIX



https://m.edsoo.ru/7f415b90
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CBoiicTBa CTENEHU C HAaTypaJbHbIM 10Ka3aTEeJEM.
MHuorowiensl. Cl0KeHue, BBIYUTaHUE, YMHOKEHHE
MHOT'OWJIEHOB. D@OpMYyIIbl COKPAILIEHHOTO
yMHOXeHHUs. Pa3noxkeHnrne MHOrOWIEHOB Ha
MHOXKHUTEN

BBIpa)KeHI/Iﬁ IIPpH 3aIaHHBIX 3HAYCHUAX
6yKB, BBIITOJIHATH BBIYUCIICHUSAIIO
dbopmynam.
BbInoHATH peoOpa3oBaHus LEIoro
BBIPpA’KCHUSA BMHOI'OYWICH IMPUBEACHUCM
MOJOOHBIX CIIAraeMbIX, PACKPBHITHEM
CKOOOK.
BbINOJIHATH YMHOXKEHHE OTHOWICHA HA
MHOI'O4JICH UMHOI'O4JICHA HA MHOI'OYJICH,
NpUMEHSATh POPMYJIbI KBaJpaTa CyMMBbI U
KBaJ[paTa Pa3HOCTH.
OcyuiecTBJSITh Pa3JIOKEHHIE
MHOTI'OYJICHOB Ha MHOXXUTCIIN HYTeM
BBIHECEHHUS 32 CKOOKH 00IIeTo
MHOXKUTEJIS, TPUMEHEHUS (POpMyIIbI
pa3HOCTH KBaIpaToB, HopMyIT
COKpAIIEHHOT O YMHOKECHUSI.
IIpumeHsTH IpeoOpa3oBaHNe MHOTOUWICHOB
JUISL PEIICHUS pa3InYHbIX 33134 U3
MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peaIbHON MTPAKTUKH.
3HAKOMHTBC €  HCTOpHMell  pa3BHUTHUSA
MaTeMaTHKU

IHOP/90P https://m.edsoo.ru

/7f415b90

YpaBHEHUs
1 HEpAaBEHCTBA

20

VYpaBHeHUe, MpaBuiia MpeoOpa3oBaHUs
YPaBHEHUS,pPABHOCHIIBHOCTh YPaBHEHUH.
JIuneitHoe ypaBHEHUE C OHON NEPEMEHHOM,
pelleHue INHENHBIX ypaBHEHUH. Pemenue
3a/1a4 CIIOMOIIbIO YpaBHEHUH.

JluneiiHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU U
erorpadux.

Cucrema JByX JIMHEHHBIX YPAaBHEHUM C
JIBYMSTIEPEMEHHBIMHU.

PemaTs nMHENHHOE YpaBHEHUE C OTHON
IIEPEMEHHOW, IPUMeHsIsl IPABUJIA
nepexoia OT UCXOIHOIO YPaBHEHHUS K
PaBHOCHIIBHOMY eMy OoJiee pOCTOro
BUJIA.

IIpoBepsTs, ABISETCA I KOHKPETHOE
YHCII0 KOPHEM YPAaBHEHUS.

IMopOupate mpuMepskI nap yucer,
SBJISIOIUXCSIPEIIEHUEM JINHEHHOTO



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

12

Pemenue cuctem ypaBHeHUH criocoO0oM
MOJICTAHOBKH U CIIOCOOOM CIIOKEHUS

YPaBHEHUS C IBYMsI [ICPEMEHHBIMU.
CTponTh B KOOPIWHATHOMN IJIOCKOCTH
rpadyK JUHEHHOTO ypaBHEHUS C ABYMS
NEePEMEHHBIMU; TOJIb3YSCh IPAUKOM,
NPUBOIUTH IPUMeEPHI PEIICHUYPaBHEHUS.
HaxoauTs pemieHne cucTeMsl IByX
JUHEHHBIXYPaBHEHUN C IBYMsI
MEPEMEHHBIMHU.
CocraBiasiTb M peliaTb YpaBHEHHE HIIHU
CUCTEMY YpaBHEHMH IO YCIOBHUIO 3a/ayH,
UHTEPIPETUPOBATE B COOTBETCTBHUM  C
KOHTEKCTOM 33Jja4i NOJYyYEHHBIN pPe3ysbTar

IHOP/90P https://m.edsoo.ru

/7f415b90

Koopnunatem rpaduxu.
OyHKINHU

24

Koopannara Touku Ha npsmoi. Yuciossle
NpOMEXYTKH. PaccTosiHre Mex 1y IByMs
TOYKAMUKOOPIUHATHOMN NPSAMOMU.
[IpsmoyronpHas cucTeMa KOOpMHAT Ha
riockocTu. [Ipumeps! rpaguKkoB, 3a1aHHBIX
¢dhopmynamu. UreHnerpadukoB peasbHBIX
3aBUCHMOCTEM.

[Tonstue ¢pynkmun. ['paduk GyrkImn.
CaoiicTBa yHKIIHA.

Jluneitnas pynakmus. [loctpoerne
rpadukanTuHeRHON (DYHKITHH.

I'paduk pysxuuu y = |x|.

N300paxkaTs Ha KOOPAUHATHON

PSIMOU TOYKHU, COOTBETCTBYIOIINE
3aJ]aHHBIM KOOpAMHATAM, JTy4YH,0TPE3KH,
MHTEPBAJIBL; 3AIIUCHIBATh UX HA
anreOpanveckoM s3bIKe.

OTmMeuyaTh B KOOPAUHATHOM MJIOCKOCTH
TOYKH IO 3alaHHBIM KOOpMHATaM;
CTPOUTH Ipa)UKN HECTIOKHBIX
3aBUCUMOCTEH, 3a1JaHHBIX (hOPMYIIaMu, B
TOM YHCJIE C TOMOIIBI0 I(PPOBBIX
nabopaTopuii.

IIpuMeHsITh, H3y4aTh PeMMYILLECTBA,
HHTEPNPETHPOBATDH rpaduuecKuii criocod
NPEeCTaBICHUS U aHAJIH3a Pa3HOOOpa3HOM
JKU3HEHHOU

uHpopmarun. OcBanBaTh

noHsATHE (QYHKINH, OBJIA/IEBATh

(G yHKIIMOHAJTLHOM

TEPMHUHOJIOTUEH.

PacnoznaBaTh nuHEiHY0 QyHKIHIO Y = KX
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+ b, onmuchIBaTH €€ CBOICTBA B
3aBHCHUMOCTH OT 3HaYCHUMKO3 (D PHUIIEHTOB
kub.
CtpouThb rpauKu JIMHEHHOW QYHKIIUYU U
byHKIIH
y = |x|.
Hcnonb3oBaTh nu(ppoBbIe pecypesl UIs
HNOCTPOEHUATpapUKOB QYHKINN U U3YUCHUS
UX CBONCTB.
ITpuBoauTH IIPUMEPBI JMHEWHBIX
3aBUCHUMOCTEH B pealbHBIX Ipoleccax M
SIBJICHUSAX

IHOP/90P https://m.edsoo.ru

/7f415b90

IToBTOpEHME M 00001ICHUE

6

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7
KJ1acca, 00001eHre 3HaHU

BriOupaTh, NpUMEHSITH OLIEHUBATH
CIO0CO0BI CPAaBHEHHUS YHCETI,
BBIYUCIICHH, TpeoOpa3oBaHuit
BBIPAXKEHHUI, PEIICHUS YPABHEHUH.
OcyumecTBJIsIT CAMOKOHTPOJIBb
BBINOJHSAEMBIX JEHCTBUN U CAMOITPOBEPKY
pe3yabpTaTa BBIYUCICHHH,
npeoOpa3oBaHMii, TOCTPOSHUH.
Pemiats 3agaum W3 peabHON KU3HU,
NPUMEHATh MaTeMaTH4YeCKue 3HAHMA
Ul pelleHus 3ajad U3 JIPYrux
IPEIMETOB.
Pemiate TekcTOBBIE 3a1a4H, CPABHUBATD,
BBIOMPATHLCIOCOOBI PEIICHUS 3a7a9

HOP/20P https://m.edsoo.ru/7f415b90

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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