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INOSICHUTEJIbHAS 3ATTUCKA

Anrebpa sBISIETCS OIHHM U3 OTMOPHBIX KYpPCOB OCHOBHOI'O 0OIIero
00pa3oBaHus: OHa 00ecrevrBaeT H3yyeHue APYTHX QUCHUMILIMH KaK €CTeCTBEeHHO-
HAaydqHOIO, TaK M TyMaHMTapHOTO LMKJIOB, €€ OCBOGHHE HEOOXOMUMO JuIs
NpOOKEHUsT  00pa3oBaHUs M /I TIOBCEAHEBHOH IKH3HH, PasButne y
00y4alolMXCcs HayYHBIX TpeJCTABIEHHI o MPOUCXOKICHHH W  CYIIHOCTH
anredpanyeckux abcTpakumi, crnocofe OTpakeHMs MaTeMaTHUeCKOi HayKO#
SIBICHUH M TMpPOLECCOB B MPUPOJE W OOIIECTBE, PONH MATeMaTHUECKOro
MOZE/IHPOBAHHUS B HAyYHOM MO3HAHUH U B [IPAKTHKE CIIOCOOCTBYET GOPMHUPOBAHUIO
Hay4HOIr0 MHPOBO33PEHHUS U Ka4eCTB MbILLIEHHs, HEOOXOAMMBIX IS afanTallky B
COBpeMEHHOM 1LH(ppoBoM obiectse. M3yuenue anreGpsl obecreunpaer pa3BUTHE
YMEHHUs HaOmoaarb, CpaBHUBATh, HAXOIUTh 3aKOHOMEpPHOCTH, Tpebyer
KPUTHYHOCTH MBILIICHHS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
ACHCTBHS, BBIBOJbI, (OPMYIUPOBaThH yTBepikaeHHus. OcBOeHHe Kypca anreOpsl
obecrieqnBaeT pa3BUTHE JIOTHIECKOrO MBIILIEHHs 00YHAIOMXCS: OHH MCMOIB3YIOT
JAGyKTUBHBIC W HWHIYKTHUBHBIE pacCyk/IeHHs, 00OOIIeHHe H KOHKPETH3aLMIO,
abcrparuposanue u ananoruio. OGyuenne anrebpe npeanonaraeT 3HAYHTEbHbIN
00BEM CaMOCTOSATENBHOMN IeATELHOCTH 00y YAIOLIHXCS, [MO3TOMY CaMOCTOSITeJIbHOE
pelleHre 3ala4  o0y4aloMMUCS SBISETCS peanus3aluell  esTelbHOCTHOTO
IIPUHLIMIIA O0yUYeHHMS.

B cTpykType mnporpammsl yueGHOro kypca «AnreGpa» yriy6iéHHOro
U3y4€HUs: OCHOBHOE MECTO 3aHHMMAIOT COJEpPKATEIbHO-METOAUYECKUE JIHHUK:
«Yucna u BbIYMCIECHHA», «AnreOpanveckie BbIpaKeHHS», «YpaBHEHHS M
HepaBeHCTBa», «Dynkuuu». Kaxaas u3 3THX copepkaTenbHO-METOAHYECKHX
MHHUH Pa3BUBACTCS HA MPOTSKEHUU TPEX NIET U3YdeHHsl Kypca, B3aHMOIeHCTBYSI ¢
ApyrMH ero JnuHuAMH. B Xole wusydeHus Kypca oOydaroLIMMCs NPHXOIMTCS
JIOTUYECKH pacCy aaTh, HCIOIb30BAThH TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B cBsI3H
C 3THM B NpOrpammy y4eOHOro Kypca «Anrebpa» BKIFOYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TNPEACTaBIeHHbIE BO BCEX OCHOBHBIX pa3jellaXx MaTeMaTHYeCKOTo
o0pa3oBaHWsl M  CMOCOOCTBYIOLIME — OBIAJECHHIO  OOYYAIOIIMMHCS  OCHOB
YHHUBEPCAIILHOrO MaTeMaTHyeckoro ssbika. CoxepkaTenbHOH M CTPYKTYpHOM
0COOEHHOCTBIO yueOHOro Kypca «Anrebpa» SBISETCS ero MHTErPUPOBAHHBIN
Xapakrep.

Conepxanne nuHuMM «Yucna W BBIYMCIEHHS» CIYKHT OCHOBOM st
JlaNlbHEHIIero M3y4eHHsi MaTeMaTHKH, CIIOCOOCTBYET PasBUTHIO Y O0YYaOLIMXCS
JIOTMYECKOr0 MbILILIEHHS, (POPMUPOBAHUIO YMEHHUS TTONb30BATHCS aIrOPHTMAaMH, a
TaK)Ke NMPUOOPETEHHIO NPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOI
KU3HH. PasBUTHE NOHATHS O 4YMClie HA ypPOBHE OCHOBHOTO OOIIEro oGpa3oBaHHs
CBA3aHO C paUHOHAIBLHBIMM M HMPPALMOHAIBLHBIMUA YHCIAMH, (OPMHUPOBAHHEM



Mpe/ICTaBICHHH O ICHCTBUTENLHOM 4HCIe. 3aBepIieHHe 0CBOCHHS i CJIOBOM JIMHUH
OTHECEHO K cpejiHeMy 00L1eMy 06pa3oBaHHIo.

Cozepxanne 1Byx anrebpandeckux JHHUI — «AnreOpanyecKie BhIPaKeHMs
U «YpaBHEHUS] U HEPABEHCTBAY CTOCOOCTBYET (hOPMHUPOBAHHIO Y o0yyJaromxcs
MaTEMaTH4ECcKoro amnmapara, HeOOXOAMMOro Ul pelleHHs 3anay MaTeMaTHKH,
CMEIKHBIX NIPEAIMETOB U OKpYXKalolllel peanbHocTH. Ha ypoBHE 0CHOBHOTO 061ero
oOpasoBanus y4eGHBIH MaTepuan FPYNIHUPYETCsl  BOKPYT  pallMOHATbHBIX
BBIDOKEHHH. Auredpa NeMOHCTPUPYET 3HAYEHHE MATEMATHKH KAK S3hIKa JUTSI
TIOCTPOCHHS  MATEMAaTHYECKUX MOJIEJIeH, ONMHCaHHs IPOLUECCOB W  SIBJICHMI
peanbHOro Mupa. B 3aa4un o6yueHus anrebpe BXOIST TaKxkKe JajibHellee pa3BUTHE
AITOPUTMHYECKOrO MBILLICHHUS, HEOOXOAUMOT0, B YHACTHOCTH, JIJISi OCBOCHHS Kypca
MHQOPMATHKH, M  OBJAJEHHE  HABBIKAMH JCNYKTHBHBIX  pacCysKICHMIA.
IIpeobpazoBanue cumBoIbHBIX (OpM cHoOcOGCTBYeT Pa3sBUTHIO BOOOpaKeHws,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanue (yHKLHOHATBHO-IPApUUECKON IMHUM HALCICHO Ha MOJly4eHue
00y4YaroIMMKCs 3HAHHH 0 QYHKUUAX KaK BaKHeHIIeH MaTeMaTHYeCKOi MOJIeNH
JUA OTTHCAHKS M MCCIIeI0BAHHS PA3HOOOPA3HbIX MPOLIECCOB H SABICHHUIT B IPUPOIE 1
obuiectse. M3yyenne MaTepuaa criocoGCTBYeT pasBUTHIO y 00y YaOIIHXCs YMEHHUSI
UCIIOJIb30BaTh pPa3HYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATHKH —
CJIOBECHOI'0, CHMBOJIMYECKOr0, rpad)uyeckoro, BHOCHT BKIaA B (hOPMHpOBaAHHE
[PEACTaBJICHHH O POJIH MATEMaTHKH B PA3BUTUN LMBUIM3ALMHK U KyJIbTYPBL.

Yriaybnénneii Kypc anre6psl XapakTepu3yeTcs H3ydeHHeM JO0MNOMHUTETbHOTO
TEOPETHYCCKOro annapara ¥ CBSI3aHHBIX C HUM METOJI0B pelleHus 3a1a4. Anrebpa
SIBJISIETCS A3BIKOM 1Sl ONUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CITY/KMT OCHOBOI
MaTEMAaTH4YECKOro MOJeMpoBanus. [Ipu 3ToM camu 0OBEKTHI MaTeMaTHYeCKUX
YMO3aK/IIOUeHUH W MpUHsThIe B anrebpe MpaBhia WX KOHCTPYHPOBAHHS
CroCOOCTBYIOT (POPMUPOBAHHIO YMEHHIT 0GOCHOBBIBATL M JIOKA3BIBATH CYKICHHS,
Pa3BHBAIOT MAaTeMaTHYeCKyl0 HWHTYMLMIO, KPaTKO W HarisiAHO pPacKpbIBAIOT
MEXaHH3M JIOTHYECKUX MOCTPOCHUH U y4aT WX npuMeHeHuto. Tem campbim anreGpa
3aHUMAET OIHO M3 BEIAYLIMX MeCT B (OPMHUPOBAHMH Hay4HO-TEOPETHYECKOrO
MBILIJIEHUs] 00yYalOIIUXCS.

CormacHo yueGHoMy mnmamy B 7-9 Kkiaccax H3ydaeTcsi ydeGHBbIN Kypc
«Anrebpa», KOTOPBIH BKIIOYAET CEIYIOLIHEe OCHOBHBIE Pa3/eibl COMEPIKAHHSL:
«Hucna u  BeIYMCTIEHUS», «Anrebpanyeckie BbIDOKEHUSA», «YpaBHEHHUS H
HepaBeHCTBay, «DyHKIHWY.

Ha n3y4enne yue6noro kypca «AnreGpa» B 7 kiiacce otBogutes 136 yacos (4
yaca B HeJlellio)



COJIEP)KAHUE OBYYEHUSI

7 KJIACC

Yucaa u Berunciienus

Paunonaneusie uncna. Cpasuenue, YHOpsA04MBaHUE MU apU(MeTHUYeCKHe
JCUCTBUS C PAllMOHATBHBIMHU YKciamu. Ynciosas npsiMasi, MOJyJ1b YHCIIA.

Crenenb ¢ HaTypanbHBIM mOKa3aTeleM M eé CBOICTBA, 3anuch 4Mcaa B
JACCATHYHOM MO3ULMOHHON CUCTEME CUMCIICHUSL.

Perenne TekcToBbIX 3a1au apupMeTHUecKuM criocoGoM. Perenue 3aJa4 U3
PeabHOM NPaKTHKK Ha 4acTH, Ha ApOOH, Ha IPOLEHTE, NPUMEHEHHUE OTHOIIEHUHN U
MPOTIOPLMH TIPH PELIEHNH 3a[aY, PelleHHe 33124 Ha JBHIKEHHUE, paboty, nokymnkwu,
HaJIOTH.

Henumocts nensix uncesn. CBoMCTBA 1€/ TMMOCTH.

[Ipoctbie W cocTaBHble umcia. YeTHble M HeuyéTHBIE yYMCla, IIpu3znaku
aenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [lpusHaky neMMMOCTH CyMMBI H
TPOM3BENICHHUS LISJIBIX YUCEI IIPU PeLUCHUHM 3a/1a4 C TPAKTHYECKUM COIEPIKaHUEM.

Haubombiumit o6mmit nenurens u HanmeHbliee obiee KpaTHoe JBYX 4HCe.
B3sanmHo npocTteie yncna. Anropurm Eskianaa.

Jlenenue ¢ octatkoM. ApudmMeTnuecKue onepannn Hal OCTaTKaMH.

Adrebpanyeckue BbIpaskeHHs

BblpakeHHe ¢ rnepeMeHHbIMH. 3HaueHHe BbIPAXKEHHS C [IePEeMEHHBIMH.
[IpencTapnenne 3aBHCHMOCTH MEK/Ly BEIUUYHHAMHU B BHJIE GopmyibL.

Toxnectso. ToxknecTBeHHbIe MPe0bpa3oBaHys anredpanyecKux BBIPAKEHUH.
JlokazaTenbcTBO TOXKIECTB.

Onnounenst. OHouWwTEH cTanaapTHoro Buaa. CTernens 0HOYICHA.

MHoro4nensl. MHorouneH craHgapTHoro Buaa. CTerneHb MHOrOWIeHa.
CnoxeHnue, BbIUMTaHHE, YMHOKEHHE M AENeHHE MHOIOUYICHOB. [IpeobpazoBanue
L1€JIOro BblpakeHusi B MHOrowieH. Kopau MHOrousena.

DopMmyIibl COKPAILIEHHOTO YMHOXKEHHUS: KBAAPAT CyMMBI H KBaJApaT pa3HOCTH
ABYX BBIPOKEHHH, KyO CymMMbl M KyO pasHOCTH AByX BBIPaXeHHil, pasHOCTH
KBaJpaToB JIBYX BbIPaXK€HUH, MPOM3BE/ICHUE PA3SHOCTH M CYMMBbI ABYX BBIpaKEHHIl,
CyMMa ¥ pa3sHOCTb KyOOB JIBYX BbIpaKeHHIA.

Pasnoxenne MHOro4seHa Ha MHOKHTETH. BbIHeceHHe 06Iero MHOKUTEIS 3a
CKOOKH. MeToa rpyniupoBKH.

YpaBHeHHS H HepaBeHCTBA

YpaBHeHue ¢ onHolt nepementoil. Kopens ypasuenus. CBoiicTa YpaBHEHHU
C OJHOH rmepeMeHHOW. PaBHOCHIBHOCTL ypaBHeHMil. VYpaBHeHHe  Kak
MaTeMaTH4ecKas MOZIe/b pealbHOU CUTYalL|H.



Jlunelinoe ypaBHeHHe ¢ OmHOI nepeMeHHoOM. Yucino kopHelt nuHelHOTO
YPaBHEHHUs. PellleHHe TEKCTOBBIX 3a7a4 C MOMOIIBIO JTHHEHHEIX YPaBHEHHH.
Jlnneiinoe ypaBHeHue, conepskaiiee 3Hak MOLYJISI.

YpaBHeHHe ¢ AByMs TlepeMeHHbIMU. | pa(uk TMHEHHOrO ypaBHEeHHUs ¢ JABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YypaBHeHWH ABYMsI  [I€pEMEHHBIMM.
I'paduyeckuii meton pewmeHMs cucTeMbl THHEHHBIX YPaBHEHUH C JAByMs
MEepPEMEHHbIMH. PellleHue cucTeM JIHHEHHBIX ypaBHEHHH C ABYMsl Il€peMeHHBIMH
MCTOZIOM  TMOJCTaHOBKM M METOJNOM cioxkeHus. Cucrema [BYX JIMHEHHBIX
YPaBHEHHUH C IBYMs EPEMEHHBIME KaK MOJIENb PeaibHOI CHUTYyaLHH.

PyHKIHH

Koopaunara touku Ha npsmoii. Ynciosbie NpoMexyTKd. Paccrosinue mex iy
ABYMsl TOYKaMH KOOPAWHATHOM MPSIMOIA.

IlpsimoyronpHast cucrema koopamHat. AGcumcca u OpAMHaTaA TOYKH Ha
KOOpAMHATHOH MiockocTH. [IpumMepsl rpadukoB, 3agaHHbIX (hopmynamu. YUreHue
rpauKoB pearbHbIX 3aBUCUMOCTEH.

DyHKIHOHAJIbHBIE 3aBUCHMOCTH MEXKIY BelHuuHAMH. [loHSTHe GyHKIHM.
DyHKUMSE KaK MaTeMaTHuecKas MOJeldb pealbHOro npouecca. OOnactb
OTpe/IeNIeHHUst U 00J1acTh 3HaueHul QyHKimn. CrocoOsl 3a1aHus GyHKLUY. ['paduk
dynkunn. [ToHsTHS MakcHMyma M MUHMMYMa, BO3DACTaHHS M yObIBaHHUS Ha
MpUMepax peajbHbIX 3aBUCUMOCTEA.

JInneiinas ¢ynxums, e€ cpoiictBa. ['padux nuneitHoit dyHKUMH. ['padux
dynkmun y = |x|. Kycouno-3ananusie ¢pyHKIHH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILIETO OBPA30OBAHMS

JUYHOCTHBIE PE3YJIbTATHI

JIHYHOCTHBIE  pe3yabTaTBI  OCBOEHMUS [pOrpaMMbl 10 MaTeMaTHKe
XapaKTepU3yIOTCs B YaCTH:

1) naTpHOTHYECKOr0 BOCHIHTAHKS:

MpOABJICHAEM ~ MHTEpECa K MPOLIIOMY M  HACTOSIIEMY pPOCCHHCKOI
MaTeMaTHKH, — LCHHOCTHBIM  OTHOIICHHEM K JOCTHXKEHHSM  POCCHHCKHX
MaTEMAaTHKOB M POCCHHCKON MaTeMaTW4eCKOM ILIKONBI, K MCIONb30BAHMIO HTHX
JIOCTHKEHHH B APYTrHX HAayKax M MPUKIAHBIX cepax:

2) rpaaaHCKOro H 1yXOBHO-HPABCTBEHHOTO BOCHHTAHHS:

FOTOBHOCTBIO K BBINOJIHEHUIO 00S3aHHOCTEH IpakJaHHHA U pealn3aliy ero
fpas, IMpeICTaBICHAEM O MAaTeMaTHYECKHX OCHOBAX (YHKUHOHHUPOBAHMUS
PasIUYHBIX CTPYKTYp, SIBICHWH, IPOLELYP I'Pa)iIaHCKOro 0o0IecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K 0OCYIKICHHIO THYECKUX npo0seM, CBsI3aHHBIX
C MpaKTHYECKUM [PUMEHEHUEM JOCTHIKEHHH HayKH, OCO3HAHHEM BaKHOCTH
MOPaibHO-3THYECKUX TPHHLIKIIOB B S TEIbHOCTH yUEHOro;

3) TPY1OBOro BOCIIHTAHUSA:

YCTAHOBKOH Ha aKTHBHOE y4acTHe B pELICHHWH NPaKTHUYeCKHX 3asau
MaTeMaTH4YeCKOW HAaNpaBIeHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEeMAaTHYeCKOro
00pa3oBaHWs Ha NPOTSIKEHMH BCEH JKU3HM JUIS YCIIELIHOI Npo(ecCHOHATBHOM
ACATENILHOCTH W Pa3sBUTHEM HEOOXOAMMBIX YMEHMil, OCO3HAHHBIM BLIGOPOM W
MOCTPOCHHWEM HHIMBHUyaTbHON TPAEKTOPUH 00PA30BAHUS U JKU3HEHHBIX [JIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB M OO1IIECTBEHHbIX MOTpeGHOCTE!;

4) 3CTeTHYECKOro BOCIIHTAHMS:

CIIOCOOHOCTBIO K SMOLMOHANBHOMY H  3CTETHYECKOMY BOCIIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, PelIeHWH, pacCykKIeHWi, YMEHHIO BHIETH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) nenHocTel HAYYHOr0 NO3HAHMS:

OpHUEHTALMeH B [EITENLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay9HBIX
[IPE/ICTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHs 4elOBeKa, MPUPOIBI H
00LIeCTBa, MOHMMAHUEM MaTeMaTHueckoll HAyKH Kak cdepsl yenoBeyeckoii
ACATCIIBHOCTH, STAllOB €€ Pa3sBUTHI W 3HAYMMOCTH JUISl Pa3BUTHs LIMBUIIM3ALINH,
OBJIa/ICHHEM S3BIKOM MAaTeMAaTHKH U MAaTeMaTH4eCKOi KyIbTypol Kak CpeacTBOM
ITO3HaHUWs MHpa, OBJIaJIeHHEeM HaBBLIKAMH HCCIIeJ0BaTEILCKOH AeATCIIBHOCTH,

6) ¢usnueckoro BocnuTaHHs, GOPMHPOBAHUS KYJALTYpPbI 310POBbSI H
IMOUHOHAJIBLHOIO 0/1AroNnoJyYHs:



FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax CBOEero
3/I0POBbsI, ~ BEACHHS  370POBOrO  00pasza  KH3HM (310poBoe  muTaHMe,
cOAIaHCHPOBAHHBIH  PEXUM  3aHATHH W OTAbIXa, perynspHas QusHueckas
aKTHBHOCTE), COOPMHPOBAHHOCTHIO HABBIKA pedekcuu, npu3HaHUEeM CBOEro npasa
Ha OLIMOKY M TAKOro e Ipasa APyroro YejoBeKa;

7) 3KOJIOTHYECKOr0 BOCIIHTAHHS:

OPHMEHTalLlMel Ha IPUMEHEHHEe MAaTeMaTHUYeCKUX 3HAHMI 115 pelieHus 3aaay B
00J1aCTH COXPaHHOCTH OKpyIKalowieil cpeibl, [JIAHUPOBAHMSI [TOCTYIIKOB M OLEHKH
HX BO3MOXHBIX MOCICACTBUH /Il OKPYIKAIOLIEH Cpe/ibl, 0CO3HAHHEM II00aAIBHOrO
XapaKkTepa SKOJIOrMYecKUX MpodIeM U MyTei UX pereHus::

8) ajanTauMu K M3IMeHSIOMIHMCS YCI0BHSAM COUHAJIBHOH W NMPHPOAHOMH
cpeabl:

FOTOBHOCTBIO K AEHCTBHSIM B YCJOBHSIX HEONPENeNEHHOCTH, MOBBILICHUIO
YPOBHS CBO€H KOMIIETCHTHOCTH 4epe3 NPaKTHYECKYIO AesTelIbHOCTD, B TOM HHCIe
YMEHHUEC Y4YHUTBCA y JAPYTHX JIOAEH, NpUOoOpeTaTh B COBMECTHOH HesTelbHOCTH
HOBBIC 3HAHWs, HABBIKM M KOMIIETEHLIMH U3 OIBITA JIPYTHX;

HEOOXOAUMOCTEIO B ()OPMHUPOBAHMM HOBBIX 3HAHMIA, (GopmynupoBate uaeu,
TMOHSATHSA, TUNOTE3bI 00 OOBEKTAaX U SABIEHHSX, B TOM YHCIE paHee HeW3BECTHBIX,
OCO3HaBaTh Ae(HULMTBI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEI], MJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh ~ CTPECCOBYIO  CHTYALHIO, BOCIPUHUMATH
CTPECCOBYIO CHTYallMIO KaK BbI30B, TPeOyrOIlMi KOHTpMEp, KOPpeKTHPOBATH
MPUHUMACMBIE PELICHHS W NEHCTBHS, (OPMYIMpPOBAaTH W OLEHMBATh PHCKH U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJbTATbI

B pesynbrare ocBOeHHs MporpamMMbl Mo MateMaTHKe Ha YPOBHE OCHOBHOIO
obuero obpasoBanus y oGyuqaroiuerocs GymayT chopMHpPOBaHBI MeTaNpeAMeTHbIe
pe3y/ibTaThl, XapaKTepU3yrLmecs OBJIaJICHUEM YHHUBepCcallbHbIMH
[I03HABATEIbHBIMU  NEHCTBUSIMH,  YHMBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
JACHCTBUSMH U YHUBEPCAIbHBIMU PETYJISTUBHBIMU JICHCTBUIMH.

[TosnaBaTe/bHbIE yHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS
basoBble oruyeckne aeiicreusn:

BBISIBJISITb M XapaKTePHU30BaTh CYIIECTBEHHbIE TPU3HAKM MaTeMaTHYeCKHX
OOBEKTOB,  MOHATHH, OTHOLICHWI MEKLY MOHSTHSIMH, (opmynupoBars
Ompe/ieieHHs MMOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCH(UKALUH,
OCHOBaHUs /Uit 0000LIEHHS U CPABHEHMUS, KPUTEPUHM MPOBOIMMOr0 aHAIH3a;



BOCNIPHHMMATb,  (OPMyJMpOBaTh W MpPeo6pa3OBHIBATE CYXK/EeHHS:
YTBEPAUTE/IbHBIC H OTPHLATE/IbHbIE, €AMHHYHBIE, YaCTHbIE H OOLHe, YCIIOBHBIE;

BBIABJIATH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H H MPOTUBOPEYHS
B (aKrTax, JaHHbBIX, HAONIOJEHHIX W YTBEPIKACHUSX, TPe/UIarath KPUTEPHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHBOpPEY Hil;

ACGTATh  BBIBOABI C HCIONb30BAHHEM 3aKOHOB JIOTHKH, A€IyKTHBHBIX H
MHIYKTHBHBIX YMO3aK/IIOY€HHH, YMO3AK/IIOYEHHH 110 aHATIOTHH:

pasdupaTh 10Ka3aTelbCTBA MAaTEeMATHYECKUX YTBEPXKIAEHUN (MpsMbie U OT
NPOTHBHOTO), MPOBOAMTL CAMOCTOSTEJLHO J0KA3aTebCTBA MATEMATHYECKHX
(aKToB, BBICTPAMBATH apryMEHTALIHIO, MPUBOJIMTL TIPUMEPBI U KOHTPIPHMEPBI,
[IPUMEHATL METOJl MaTeMaTUYECKOM HWHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxKIaeHus;

BHIOMpATh Croco0 pemreHns y4eGHON 3amaud (CpPaBHMBATH HECKOJIBLKO
BapHAHTOB pelleHHsl, BbIOMpaTh HanboJiee MOAXOIALIMI C YUETOM CAMOCTOSTEIBHO
BbI/ICJICHHBIX KPUTEPUEB).

basoBble HecsieoBaTebekHe eficTBHS:

UCIIOIB30BAaTh BOMNPOCHl KaK HCCIENOBATENbCKMIH HHCTPYMEHT MO3HAHMS,
(GopmynupoBath  BOmMpoChl,  (PUKCHpYIOLIHE OpOTUBOpeYne,  Mpoodiemy,
CAMOCTOSITE/ILHO YCTAHABIMBATE MCKOMOE W JaHHOE, (hOPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO [MO3HIIMIO, MHEHUE;

MPOBOIUTL 10  CaMOCTOSITEJIbHO COCTABIECHHOMY TIUIAHY 9SKCIEPUMEHT,
HUCCJICIOBAHHE I10 YCTAHOBJIEHHUID OCOOEHHOCTEM MaTeMaTH4ecKOro o0beKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY CO00Ii;

CaMOCTOSITEIEHO (DOPMYJIHPOBaTL OGOOILIEHNST W BBIBOABI MO pe3ysibTaTaM
MPOBEAEHHOTO  HAONIOJEHHUs,  MCCIIC/IOBaHHs, OJKCIEPHMEHTa, OLEHHBAThH
JIOCTOBEPHOCTb MOJYYEHHBIX Pe3YJIbTaTOB, BBIBOAOB U 0000 IICHHIA;

NPOTHO3MPOBATL BO3MOXKHOE pa3BUTHE MpOLECcca, a TaKKe BbIABUIAThH
NPEAINOIOKEHHS O €ro Pa3sBUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaunmueii:

BBISIBIIATE HEAOCTATOYHOCTH M M30BITOYHOCTH HH(MOPMALMM, [AHHBIX,
HEOOXOAMMBIX ISl pEILeH s 3a/1a4H;

BBIOMpATh, aHAJIM3MPOBATh, CHCTEMATHU3UPOBATH U MHTEpIPEeTUPOBATH
HH(POPMALIMIO PA3THYHBIX BUAOB U (JOPM I1pe/ICTABICHHS;

BBIOMpaTh  (opMy npeiacTaBieHHs MHOOPMALMH W WJIITFOCTPUPOBATh
peUIaeMbI€ 3a/1a41 CXeMaMH, IMarpaMMaMy, HHOH rpaduKoil U uX KOMOHHALIMAMH:

OLEHMBATh HAA&KHOCTH MH(OPMALIUM 110 KPUTEPUSAM, NMPEITOKSHHBIM HIH
chOpMyTUPOBAHHBIM CAMOCTOSTEITBHO.

KomMmyHuKkaTHBHBIE yHHBepcaabHbIe YueOHbIe AelicTBHS



BOCTIPHHMMATh M (JOPMYNINPOBATE CYKICHHS B COOTBETCTBUH C YCJOBHIMH 1
LeJISIMH OBIIEHHS, ICHO, TOYHO, IPAMOTHO BBIPAXAaTh CBOKO TOY KY 3PE€HHS B YCTHBIX
W IMCbMEHHBIX TEKCTaX, [1aBaTh IOSICHEHHS MO XOAy pelIeHHs 3aiauu,
KOMMEHTHPOBATh MOJTyYeHHBIH pe3y/IbTaT;

B X01e 00CYK/IeHHs 3a1aBaTh BONPOCH! MO CYILIECTBY 06CYkKaaeMoii TEeMBbI,
NpoOJIeMbl, pelwlaeMoll 3ajadi, BBICKA3BIBATH HMAEH, HALCTCHHBIE HA TOHCK
PCLICHUS, COMOCTABNATE CBOM CYXJEHHS C CYKICHHSMH JIPYTHX YYacTHHUKOB
Aanora, OOHapyKMBATh PaslMuMe M CXOJCTBO MO3MIHIA, B KOPPEKTHOI bopme
(hOpMyJIMPOBATh Pa3HOITIACHS, CBOM BO3PAYKEHHUS;

NMPEACTABJIATE PE3yIbTaThl PEIICHHS 3a/[a4u, SKCIICPUMEHTA, MCCIeI0BaHNuS,
MPOCKTA, CAaMOCTOATENbHO BBIOMPaTh (OpPMAT BLICTYIUIEHHS ¢ Y4&TOM 3a1ay
Npe3eHTallU U 0OCOOEHHOCTEH ayAMTOPHH;

MOHMUMaTh M HMCIOJIB30BaTh NMPEUMYILECTBA KOMAHAHON M MHAMBUIYAIBHOMN
PaboOTbl MpU pelleHu y4eOHBIX MaTeMaTH4ecKMX 3a/ad, MPUHUMATb [elb
COBMECTHOH JIeATEbHOCTH, [UIAHUPOBATH OPraHM3aLMI0 COBMECTHOI paboThl,
pacrnpenensaTh BHIbI paboT, AOroBapuBaThesi, 00CY)KIATh MPOLECC U Pe3ybTar
paboTel, 0600maTh MHEHHS HECKOJIBKHX JTFO/IEH;

y4acTBOBATh B IPyNNoBbiX (hopmax pabotbl (06CykaeHHs, 0OMEH MHEHMIL,
«MO3TOBbIE IITYPMBD» U HHBIE); BBIOJIHSTH CBOIO YaCTh pabOThl M KOOPIHHHPOBATE
CBOM JICHCTBHS C APYTHMMH YIEHAMH KOMAH/Ibl, OLEHUBATh KAYeCTBO pe3ysbTara u
Ka4ecTBO CBOETO BKJIa/a B OOLIMIA Pe3yabTaT 110 KPHTEPHsM, COPMYTHPOBAHHBIM
y4aCTHUKaMHU B3aUMOJIEHCTBHSI.

PeryasituBHble yHHBepca/ibHble yueOHbIe el cTBHS
Camoopranuszaunus:

BBISBIIATE [POOJIEMBI ISl PEIIEHHs B JKU3HEHHBIX M y4eOHBIX CHTYaIHsX,
OpPHEHTHPOBATBCS B PA3IMYHBIX MOAXO/aX NMPHHATHUS PeIleHNH (MHANBUIYalIbHOE,
rpyIlnoBoe);

CaMOCTOATENILHO COCTaBJISITh IJIaH, QJITOPUTM peLIeHHs 3afadd (MM ero
4acTh), BHIOMpPATh CHOCOO peEUIeHHs ¢ Y4ETOM HMEIOLIMXCS PecypcoB H
COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHpPOBATb M KOPPEKTHPOBaTh BapHAHTbI
peLIeHHH ¢ y4€TOM HOBOM MH(pOpMALIHH.

CamMOKOHTPOJIb, IMOUHOHA/ILHBIH HHTEJLVIEKT:

BJIaJIeTh CIOCODaMK CaMOIPOBEPKH, CAMOKOHTpOJIS MPOLecca M pe3yJibTaTa
pelIeHHs MaTeMaTHYECKOHN 3a/1a4, CAMOMOTHUBALIMU B pe(IeKCHH;

MPeABUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELIEHUU 3aJauHu,
BHOCHTH KOPPEKTHBBI B JIeSTEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSTE/LCTB,
HalAeHHbIX OHMOOK, BbISIBICHHBIX TPY/AHOCTEN;



OLECHNBATL COOTBETCTBUE pe3y/bTaTa JAEATENbHOCTH MOCTABICHHON LeIH W
YCIIOBUSIM, OOBSCHATE NPUYHHBI JOCTIIKEHHS MIAH HEIOCTHIKEHHS LEJIH, HAXOJIUTh
OLIHOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY;

BbIpaKaTh SMOLHMH MPH H3YYEHHH MaTeMaTHuyecKuX 00BbEKTOB M (hakToB,
JaBaTbh SMOLMOHAIBHYIO OLEHKY peIleHHSs 3a1aul.

[IPEJIMETHBIE PE3YJIbTATBI

K KkoHiy o6y4enus B 7 kiacee oOyuaromimiics NOIY4HT ClIeIyIOIIKE MTpeIMETHbIE
pe3yIbTaThI:

Ynca v BbruHC/IeHES

PanmoHanbhelie yncna.

TlepexonuTh OT oaHOH (OpMBI 3amucH uucen K APYroif (npeobpa3oBbIBATH
ACCATHYHYIO IPOOB B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B 1ECATHUHYIO, B YaCTHOCTH
B OECKOHEUYHYIO IECATHYHYIO APOOH ).

Hcronb30BaTh MOHSTHS MHOYKECTBA HATYPAIbHbBIX YHCEN, MHOKECTBA LIE/IBIX
HHMCCJI, MHOXECTBA PAalMOHAIbHBIX YHCENl [IpU pelIeHHH 3aJa4, NpOBeIeHHH
paccyXIeHUH U 10Ka3aTeabCTB.

IToHUMATh 1 OOBACHATE CMBICIT MO3ULIMOHHOMN 3aMTHCH HATYPATBHOIO YHCIIA.

CpaBHMBaTb U YIIOPSII0YMBATE PAllMOHAJILHBIE YHCIIA.

BBINONMHATE, coueTas yCTHbIe W MMChbMEHHBIE TPHEMEL, apudmeTHUecKre
JAEHCTBUSA C PallMOHAJbHBIMU YHCIIAMHM, UCIIONB30BaTh CBOMCTBA YHCEN H npasuiia
JEWCTBHH, MPUEMBI PALIMOHAILHBIX BLIYUCIEHHI.

BoInonHATE 1eHCTBUS CO CTENEeHsIMU ¢ HAaTypalbHBIMU [TOKA3aTe SIMH.

Haxonutb 3HaueHHs YMCNIOBBIX BBIPAKEHHH, COAEPKALINX PALMOHAIBHbIE
dMCia W CTENEHH C HATypallbHBIM T[IOKa3aTejeM, MPUMEHATh pPa3HOOOpa3Hble
CrocoObl ¥ NPUEMBI BBIYMCIIEHHS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BbIPA/KEHHSI
MpH PELICHHH MTPAKTHYECKUX 3aa4 U 3a1a4 U3 IPYTHX y4eOHBIX [TPeIMETOB.

OKpyrJisiTh 4Mca ¢ 3aJaHHOM TOYHOCTBIO, @ TAKKE M0 CMBICITY IPAKTHYECKOi
CHTyalMH, BBINOJHATL MPUKHUIKY M OLEHKY pe3ysbTaTa BBIYMCIIEHHH, OLEHKY
3HAYEHHH YMCIIOBBIX BHIPAKEHHUH, B TOM YHCIIE TIPU PEIlIeHHH NPAKTHYECKHUX 3a1a4.

Pewate TekcTOBBlE 3amauM  apU(PMETHYECKHM CIOCOGOM, HCMONB30BAThH
TaOJIMLBI, CXEMBI, YepPTeKH, APYTHe CpPEACTBA TMPEACTABICHHS IaHHBIX 1pu
pelIeHuu 3a/1au.

Pellath NMpakTHKO-OpHEHTHPOBAHHBIE 3alayy, CBS3aHHBIE C OTHOLICHHUEM
BEJMYHH, TMPONOPIUHOHANIBHOCTBIO BEJIMYMH, [POLEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl pelleHus 3a7a4 ¢ y4€TOM OrpaHUYeHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 00BEKTOB.

JlenTuMocCTb.



JlokaseIBaTh ¥ NPUMEHSTH MPH peleHI 33134 PU3HAKK JICIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku 1e1WMOCTH CYMMBI U ITPOU3BEJIEHUS LIEJIbIX YHCEL.

PacknazpiBaTh Ha MHOXKHTEIN HATYpaIbHBIE YMCIIA.

CBOGONIHO OmepHpOBaTh TMOHATHAMH: UYETHOE YHCI0, HEUYETHOE YHCIIO,
B3aMMHO IPOCThIE YUCJIA.

Haxomute nanGonsmiunii obumii nemuTens W HauMeHbIlee obmiee KpaTHOe
HHMCEJI M MCTIO/IB30BaTh WX NPH PELICHHH 3a/1a4, IPUMEHSTh alroput™ EBKinza.

OnepupoBaTh MOHATHEM OCTATKA 1O MOJIYIIO, NPUMEHATb CBOWCTBA
CpaBHEHMH IO MOAYJIIO.

AnredpanyecKkue BbIpaskeHHs

BripaskeHus ¢ nepeMeHHbIMH.

Hicnonp3oBath anrebpanieckyto TepMUHOJIOTHIO M CHMBOJIHKY, [IPUMEHSITH eé
B IIpoLiecce OCBOeHMs y4eOHOro MaTepuara.

Haxonnte 3HauyeHuss OyKBEHHBIX BbIp@XEHWI INIPH 3aaHHBIX 3HAYEHHSX
[IepeMEHHBIX.

HMcrnons3oBath  MOHSTHE  TOXAECTBA,  BBIIOMHATH  TOXKJIECTBEHHbIE
peodpa3oBaHusl BbIpAKEHUH, TOKA3bIBATh TOXK/ECTBA.

MHorousieHsl.

BeinosinsTh npeoOpa3oBanys LeI0ro BbIPAKEHUs B MHOTOYJIEH TPHBEIEHHEM
MOZI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

Bbinonusate aedcTBus (CiokeHrne, BbIMUTAHWE, YMHOXKEHHE) ¢ OIHOYJIeHAMH
H C MHOTOYJIGHAMM, IPUMEHATH (POPMYIIbl COKPAIIEHHOIO YMHOKeHHs (KBaapar U
KyO CyMMbI, KBajpaT U Ky0 pa3sHOCTH, PasHOCTb KBaJpaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM 4HCJIe [UIsl YIIPOLIEHUs] BLIYUCIICHUIA.

OcymecTBisTh pa3iokKeHHe MHOTOYIEHOB Ha MHOXKUTENM C TMOMOIIBIO
BBIHECEHHs 32 CKOOKHM OOLIero MHOKMTEJIS, IPYNITHPOBKU CllaraeMblX, MPUMEHsIs
(hOpMyJIbI COKPAILIEHHOTO YMHOXKEHHSI.

[IpumenaTs npeobpa3oBaHus MHOTOYJICHOB JUIsl PEleH s Pa3sIMYHBIX 3a/ay
M3 MaTeMaTHKH, CMEXKHBIX [IPEAMETOB, U3 PeaIbHON MPAKTHKH.

Mcnonp3oBaTh CBOMCTBA CTeMeHeW C HATypalbHBLIMU TOKa3aTeNlssMH Ui
peoOpa30BaHKsl BEIPAKEHHIA.

YpaBHeHHsI H HEpABEHCTBA

Peliars jMHeHHbIE ypaBHEHHUs C OJIHOM MepeMeHHOM, NMpUMeHssi NpaBuiIa
repexoja OT UCXO/IHOrO ypaBHEHHs K PaBHOCUIBHOMY eMy. [IpoBepsith, siBisiercs
JIH YUCIIO KOPHEM ypaBHEHHS.

[TonOupath mnpumepsl map uyucesd, SBISIOIIAXCSA pELIEHHeM JHHEHHOro
YPaBHEHHUs C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM MJI0CKOCTH rpaMK JIMHEHHOIO ypaBHEHHMs C IBYyMsl
MepeMEHHBIMH, TOJIB3YSCh rpa)MKOM, TPUBOIUTE PUMEPHI PELLEHHS YPAaBHEHHSI.



Peluats cucTeMbl 1BYX TMHEHHBIX ypaBHEHMIT ¢ AByMst NEPEMEHHBIMH, B TOM
4UCIIe rpa@UUecKy.

CocTaBiaTh M pewars JMHeHHOe YypaBHEHHE HIIH CUCTEMY JIMHEHHBIX
YPaBHEHHUH 10 yCJIOBUIO 3a71a41, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a/1a4vy NOJy4YE€HHBIN pe3ysbTar.

DyHKIHH

Koopaunats! u rpapukm.

M3006paxaTh Ha KOOPAMHATHOMN MPAMOIi TOUKH, COOTBETCTBYIOLIHE 3alaHHBIM
KOOp/IMHATaM, JIy'H, OTPE3KH, HHTEPBAIIbl, 3aIIUChIBATH YNCIIOBbIE TIPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 10 331aHHBIM KOOPAMHATAM.

OyHKLUHH.

CtpouTts rpadvku JIMHEHHBIX (QYHKIHMI.

OnuceiBath ¢ NOMOLIBIO  (GYHKUMI H3BECTHBIE 3aBHCHMOCTH MEXTy
BEJTMYMHAMH: CKOPOCTh, BpEMs, DPACCTOSHHWE, II€HA, KOIMYECTBO, CTOHMOCTb,
MPOU3BOANUTENBHOCTD, BpeMsi, 00bEM paboThi.

HaxonuTe 3Hauenne QyHKUNM 110 3HAYEHHUIO €€ apryMeHTa.

Ilonumars rpapuyeckuil crnocob npejcTaBleHHs W aHanM3a MHDOPMALHH,
M3BJIEKATh U MHTEPIPETUPOBATH HH(POPMALHIO U3 FPA(QUKOB pealbHBIX MPOLIECCOB
U 3aBUCHUMOCTEM.

Hcnonb3osars  cBoifctBa  (GyHKuMi [uis aHanmMsa rpadMKOB  peanbHBIX
3aBUCHMOCTeH (HYIM (YHKUMH, NPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIMH,
MPOMEXYTKH BO3pacTaHus M yObiBaHUS (DYHKILMM, HAUOOJbIIEE U HAUMEHBIIIEE
3Ha4YeHUsT QYHKIUHN).

Hcrnonb3oBath rpaduku s MCClIeI0BAHHUS TIPOLIECCOB M 3aBUCHMOCTEl, TIpH
peLIeHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB i PealbHON’ KH3HH.
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