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INOSACHUTEJIBHAS 3AIIMCKA

Anrebpa ABISETCS OIHMM M3 OMNOPHBIX KYypCOB OCHOBHOI'O 00IL1Eero
oOpa3oBaHus: OHa obecreunBaeT U3ydeHUe APYTUX AUCLUILUIMH, KAK eCTEeCTBEHHO-
HayqHOro, TaKk M TyMaHHUTapHOrO IMKJIOB, €€ OCBOEHHE HEOOXOMMMO JUIs
NPOAO/DKEHUs 00pa30BaHKisi U B MIOBCEAHEBHOMN KH3HHU. PasBuTHe y oOyuarommxcs
HAay4dHBIX [MPEJACTABNCHUH O TNPOUCXOXKIEHHH WM CYLIHOCTH anreGpanyeckux
abcTpakiuii, criocobe oTpakeHusi MaTeMaTHYeCKOM HAyKOM SIBJIEHUH U TPOLIECCOB
B NpUpoJe W OOILIeCTBe, POJM MaTEMaTHYECKOro MOJIEIHPOBAHUS B HAY4YHOM
[O3HAHHH 1 B [IPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOrO MHPOBO33PEHHUS
W Ka4eCTB MBILLICHHSA, HEOOXOAMMBIX [Tl alaNTallik B COBPEMEHHOM U(ppOBOM
obmectBe. M3ydenne anreOpbl oGecrieuuBaer pasBHTHe YMEHHST Ha0/0naTh,
CPaBHHMBATb, HAXOIAWTh 3aKOHOMEPHOCTH, TpeOyeT KpPHUTHYHOCTH MBIILICHHS,
CIIOCOOHOCTH apryMeHTHPOBAHHO OOGOCHOBBIBATH CBOM JEHCTBHUS K BbIBO/JIbI,
dbopmyposath yrBepxaeHus. OcBoeHue Kypea anrebpbl obecreunpaet pa3BUTHE
JIOTHYECKOr0  MBILUIEHNs O00YYalOIMXCsA: OHH HCHOJB3YIOT OeJyKTUBHbIE M
MHIYKTHBHbBIC PaCCyXk/eHHUs, 0000IIeHHE U KOHKPETU3aLHIO, abCTParnpoBaHue 1
ananoruto.  OOyyenume  anrebpe  mOpeanosaraeT  3HAYMTENBHBIH  OOBEM
CaMOCTOATEIBHON  AEATENbHOCTH  OOYUAIOIIMXCS, [OITOMY —CaMOCTOSITENbHOE
pelLICHKE 31124 SBISETCs peanu3allnen IesTeTbHOCTHOTO MPUHIIUMIA 00yYeHHMs.

B crpykrype mporpammbl yueGHOro Kkypca «AnreGpa» s OCHOBHOIO
ob1iero obpasoBaHusi OCHOBHOE MECTO 3aHUMAKOT COAEPKATEIbHO-METOIUYCCKHE
JMHuK: «HMena v BBIMUCIEHUS», «Anrebpanyeckue BhIpakeHHs», «YpaBHEHHS 1
HepaBeHCTBa», «DyHKuun». Kaxnas M3 3THX ColepKaTelbHO-MeTOAUYECKUX
IMHUH PAa3BUBAETCS HA MPOTSHKEHHH TPEX JIET U3ydeHus Kypea, B3aUMO/ICHCTBYS C
APYTMMH  €ro JuHMAMH. B Xole wusydenms ydeGHOro Kypca oOydarommmcs
NIPUXOAMUTCS JIOTHYECKH pacCyk/1aTh, MCIONB30BATh TEOPETHKO-MHOKECTBEHHDIH
A3bIK. B CBSI3W ¢ 9TMM B nporpammy y4eGHOro Kypca «Anrebpa» BKIIIOYEHbI
HEKOTOPBIC OCHOBBI JIOTHKH, MPECTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YeCKOro o0pa3oBaHus U CHOCOBCTBYIOIINE OBNAJCHHIO 00YYAIOLIHMHCS
OCHOB ~ YHHBEPCAJBHOrO  Maremaru4yeckoro sspika. CojepxkaTenbHOW W
CTPYKTYPHOH ~0COOEHHOCTBIO yueOHOro Kypca «AnreGpa» sBisieTcss ero
UHTErPUPOBAHHBIN XapakTep.

Conepxanune muHuM «YUucna M BblYMCIEHHS» CJIlY’KUT OCHOBOW sl
JaibHEHIIero M3y4eHusi MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y o0yyaroumxes
JIOTHYECKOT0 MbIITEHHS, (POPMUPOBAHUIO YMEHHS [T0JI630BaThCs alrOPHTMAMH, a
TaKXKe MPUOOPETEHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX LIS TIOBCETHEBHOM
)KU3HU. PasBuThe NMOHATHUSA O 4HCe HA YPOBHE OCHOBHOI'O OOLIErO obpazoBaHusI
CBSI3aHO C PAUMOHAILHBIMH M HPPAlMOHAILHBIMU YHCIaMH, (OPMHpPOBAHUEM



NPEJICTaBICHUNA O [AEHCTBUTENIBHOM 4HCIe. 3aBepIIeHHe OCBOEHHUSI YHCIOBOI
JUHHUH OTHECEHO K cpeiHeMy o0LieMy o0pa3oBaHHIo.

Copeprkanne aByx anrebpandeckux JHHUIN — « AnreGpanteckie BbIpaKeHUs
n «YpaBHeHHs M HEPaBEHCTBA» CIOCOOCTBYeT (POPMUPOBAHHIO Y OOYHAIOLIMXCS
MaTeMaTH4eCKOro anmapaTa, HeoOXOJMMOTO IJis pelieHHs 3a7au MaTeMaTHKH,
CMEXHBIX TPEMETOB M IPAaKTHKO-OPUEHTHPOBAHHBIX 3axa4. Ha yposue
OCHOBHOTrO 001ero obpa3oBanus yueOHBIH MaTepuas rpyHIUPYeTCs BOKPYT
palMOHAJIbHBIX BbIpaXKEeHHH. AJlredpa JeMOHCTPUPYET 3HAYEHHE MAaTEMATHKH KaK
SA3bIKA JUIS TOCTPOCHUSI MATEMaTHYECKMX MojeNed, ONUCAHUs [POLECCOB M
SBJICHUH peanbHOro wmupa. B 3amaum  oOydenuss anrebpe BXOmSAT —TaKke
JajbHeHllee pa3BHTHE aAIrOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, [Uls OCBOCHMsS Kypca HWH(GOPMAaTHKH, W OBJAJE€HHE HaBBIKAMH
AGLyKTHBHBIX paccykaeHnH. [IpeobpasoBanie cUMBOMBHBIX (OPM Cr1ocoGeTByeT
pa3sBUTHIO BOOOpaXeHHUsI, ClIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Coneprxanne GpyHKUMOHATBHO-IPapUIECKOI IHHNHM HALIEJCHO HA TTOTyYeHHe
00y4aroUMHCs 3HAHUH 0 QYHKUHMSIX KaK BaxKHeillleld MaTeMaTHYeCKo# MoJenu
AT ONIMCAHUS M MCCNIEJIOBAHUS Pa3HOOOPA3HbIX MPOLECCOB U SABJICHUH B IIPUpOJe
u obuectse. M3yuenne marepuana criocoGCTBYeT pa3sBHTHIO y OOYHAROLIUXCS
YMEHHS UCTIONIb30BaTh Pa3InYHbIe BbIPA3UTENIbHbIE CPEICTBA S3bIKa MATEMATHKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TIpaUueckue, BHOCHT BKiIaa B (hOPMHpOBaHHE
NPEICTABICHNH O PO MATEMaTHKU B PA3BUTUN LIMBUIIM3ALIMHE U KYJIbTYPAI,

CornacHo yyeGHoMy mnany B 7 Kiacce usydaercs yueGHbli Kype «Anrebpay,
KOTOpPbIH BKJIIOYAET CJIe/lylOlMe OCHOBHBIE pasjielbl cojepkanus: «Yucna u
BBIUHMCIICHUS, «AJreOpanieckue BoIpaKeHHs», « Y paBHEHUS U HEPABEHCTBAY,
« QyHKLUNY.

Ha usy4enne yueOHoro Kypca «Anrebpa» B 7 kinacce orBoautes 102 yaca (3
qyaca B HEJIeJH0).



COAEP KAHUE OBYYEHMUS
7 KIIACC

Yucia v BbIYHC/ICHHS

Jlpobu OOBIKHOBEHHBbIE M JECSTUYHbIC, MEepPeXo] OT OJHOH (OpMbl 3amUCH
apobeit k apyroil. IlonsTtHe palMOHaNBHOrO 4YHMCla, 3amuch, CpaBHEHHUe,
YOOPSIAOYMBAHUE  PALMOHANBHBIX  4ucesl. Apu(pMeTHYecKue JeUcTBUS ¢
pallMOHAJIbHBIMU 4YUcIamMu. PellleHue 3a1ad U3 peasibHOM NMPAaKTUKM Ha 4acTH, Ha
Apoou.

CreneHb ¢ HaTypasllbHbIM [lOKa3zaTesieM: oOIllpeje/ieHue, Ipeodpa3oBaHue
BbIPQKEHUH Ha OCHOBE OMpejieNeHus, 3anuch 00abmX yucen. [IpouenTsl, 3anuch
MpPOLIEHTOB B BHAe ApoOU U JpoOU B BHUJE NMPOLEHTOB. TpyU OCHOBHbIE 3a7a4yu Ha
MPOLICHTBI, pelIeHNe 3a/1a4 U3 pealbHON MMPaKTHKH.

[IpumeHeHHe TNpPU3HAKOB  JCJIMMOCTH, pasjioK€HMEe Ha  MHOXKUTEIH
HATYypaJlbHbIX YHCEJL.

PeanbHple  3aBMCHMMOCTH, B TOM  4ucie 1mpsimas U oOparHas
MPONOPLUOHAIBLHOCTH.

AdnredOpanvuecKHe BbIpaKeHHUs

[lepemeHHbIe, YHCIOBOE 3HAYEHHE BBIPAKEHUS C NepeMeHHOM. [lonycTumble
3HaueHus rnepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH M@Ky BeIMUYMHAMHU B BU/IE
dbopmynbl. Beruncnenus no popmynam. [IpeoOpazoBanue OyKBEHHBIX BbIPaKEHHI,
TOXECTBEHHO paBHble BBIP@KEHHUs, [IpaBuIa Mpeodpa3soBaHUs CyMM ¢
NPOU3BEICHUH, MTPaBUIIa PACKPBITHS CKOOOK M IPUBEACHUS MOAOOHBIX CllaraeMblX.

CBoiicTBa CTENEHHU C HATYPAJIbHBIM MTOKa3aTeleM.

OnHouneHbl U MHOToueHbl. Ctenenb MHorowieHa. CioxeHue, BbIYUTAHKE,
YMHOK€HHe MHOroujaeHoB. DOpMyJjibl COKpaIEHHOIO YMHOXKEHHUs: KBaapar
CyMMbl M KBajapar pasHocTH. Dopmyna pasHOCTH KBaaparoB. Pasnoxenue
MHOTOYJIEHOB Ha MHOXKHUTEJIH.

YpaBHeHHs] H HEPABEHCTBA

VpaBHeHHe, KOpeHb YypaBHEHHUs, I[IpaBuia MpeoOpa3oBaHus YypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JluHeliHOe ypaBHEHHME C OJIHOH MEpPEeMEHHOM, YHCJIO KOpHEH JIMHEWHOro
ypaBHEHMsl, pellleHue JUHeHHbIX ypaBHeHMiH. CocTaBleHMe ypaBHEHUH IO
YCJIOBHIO 3aJauu. Penienne TeKCTOBBIX 3a/1a4 ¢ TIOMOLLBIO YPaBHEHHH.

JluHeiiHoe ypaBHEeHHE C JABYMs epeMeHHbIMU U ero rpaguk. Cucrema aByX
JIMHEHHBIX ypaBHEHMH C J[ByMsl MepeMeHHbIMU. PelieHue cuUcTeM ypaBHEHUH
criocobom moacTaHOBKU. [IpuMepsl pelleHHs TEeKCTOBBIX 3a4ad C [OMOLIbIO
CHUCTEM ypaBHEHHH.

DYyHKIUHH



Koopaunara Touku Ha npsmoii. Huciaosele npomexyTku. Pacctosuue mexmy
JIBYMsI TOYKaAMH KOOPAHUHATHOH MPSIMOM.

[IpsimoyronpHas cucrema KoopauHat, ocu Ox u Oy. AbGcuucca ¥ opanHAaTa
TOUYKH Ha KOOPAMHATHOM miockocTu. [Ipumepsl rpadukos, 3a0aHHBIX (HOPMYJIaMH.
Yrenne rpaduxoB peanbHbIX 3aBucumoctei. Ilonstue ¢ynkuuu. [‘padux
¢yukuuu. CoiictBa GpyHkuuit. Jluneiinas dyukuus, e€ rpaduk. ['paduk GyHKIMHK

y = [X|. I'padmdeckoe pelneHue IMHEHHBIX YpaBHEHWH W CHCTEM JIMHEHHBIX
YpaBHEHHIA.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [POI'PAMMbDI
YYEBHOI'O KYPCA «AJTEBPA» HA YPOBHE OCHOBHOI'O
OBLLETO OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOGHMS IIPOrpaMMbl  y4eGHOro Kypca
«Anre0Opa» XapaKkTepUu3yrTCs:

1) naTpuoTHYecKkoe BOCMHTAHKE:

NpOSIBICHUEM HHTEpeca K MpPOILIOMY M  HACTOSILLUEMY POCCHHCKOM
MaTeMaTHKH, UEHHOCTHBIM  OTHOLIEHHWEM K  JOCTHXKEHHSIM  POCCHICKHX
MAaTeMaTHKOB W POCCUMHCKOM MaTeMaTHYeCKOW INKOJIbI, K HCIOJb30BAHUIO 3THX
JNOCTHIKEHHM B IPYTMX HayKaxX W MPUKIAIHBIX chepax;

2) rpazkaaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBIMOJIHEHUIO 0053aHHOCTEH rpakAaHWHA U pealn3alyy ero
npaB, MpPeACTaBICHHEM O MaTEMaTHYECKUX OCHOBaX (YHKIHOHHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBJECHHM, MPOLIEAYp IpakAaHCKoro oduiecTsa (Hampumep,
BBIOOPEI, ONPOCKI), FOTOBHOCTBIO K O0CYK/ICHHIO ATHYECKUX MPODJIEM, CBSI3aHHBIX
C TMpaKTHYECKUM TPUMEHEHUEM JOCTHIKEHUH HayKH, OCO3HAaHHEM BaKHOCTH
MOPa/IbHO-3TUYECKUX IPUHLIUIIOB B A€ATEIbHOCTH YUEHOTIO;

3) Tpya0BO€ BOCIIHTAHHE:

YCTAHOBKOHM Ha aKTHBHOE Y4YacTHE B pelIeHUM MPaKTHYECKUX 3ajay
MaTEeMaTH4YeCKOM HaIpaBIeHHOCTH, OCO3HAHMEM BaXKHOCTH MaTeMaTHYecKoro
00pa3oBaHHs Ha MPOTAKEHUM BCEH JKU3HU Ul YCIHEIIHOW NpodeccHOoHaTbHOMN
AeSATeNIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BHIOOPOM W
MOCTPOEHHEM WHIMBU/IyaIbHONW TPAEKTOPUHM 00pa30BaHus W KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB M 00ILECTBEHHbIX MOTPEOHOCTEN;

4) scTeTHYECKOe BOCIIHTAHHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a]ay, PELUCHHi, pacCykIeHHi, YMEHHIO BHUJEThb
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI0 MO3HAHMUS:

OpHEHTallMel B [EATENbHOCTH HAa COBPEMEHHYI0 CHCTEMY HayuyHbIX
[pe/CTaBIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YelIOBEKa, MPUPOJIbI 1
obOllecTBa, MOHMMaHMEM MaTeMaTUYeCKOW HayKu Kak cdepbl uesloBeuecKoil
JEATENIBHOCTH, 3TanoB e€ pa3BUTHS M 3HAYUMOCTH IS Pa3sBUTHS LHUBHIIM3ALIMH,
OBJIAZICHUEM SI3bIKOM MAT€MaTHKH M MAaTeMaTH4YeCKOW KyJbTypOl KaK CpeJICTBOM
MO3HAHWS MHpa, OBJIAJICHHEM [POCTEHIIMMHU HaBBIKAMH HCCIIEN0BATENbCKON
NesATeIbHOCTH;



6) ¢usnueckoe BocnuTanue, GopMHPOBAHHE KYJIbTYPbl 310POBbS M
3MOIHOHAJIBLHOTO 0JIATONOJYyYHS

FOTOBHOCTBIO TMPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HHTEpecax CBOEro
3[10pOBbsl, ~ BEACHHMs  37A0pOBOro0  oOpasa KM3HM  (370pOBOE  MHTAaHHUeE,
cOaNaHCUPOBAHHBIH PEKMM 3aHATHH M OTHbIXA, pery/spHas (u3nueckas
aKTHBHOCTH), C()OPMMPOBAHHOCTBIO HaBbIKA pe(JeKCHH, NPU3HAHMEM CBOEro
paBa Ha OIIMOKY M TAKOTrO JKe IpaBa APyroro 4yeaoBeKa;

7) 3K0JIOrHYeCcKoe BOCTIUTAHME:

OpHEeHTalliel Ha MPUMEHEHHEe MaTeMaTUYeCKHX 3HAHUU IS pelleHus 3a/1au
B 00/acTH COXpaHHOCTH OKpyXKarollel Cpejibl, IIaHWPOBAHUS TOCTYNKOB H
OLIEHKH HMX BO3MOXKHBIX IMOCTEACTBHHM Ul OKpYXKAlOIleH Cpelbl, OCO3HAHUEM
rI00AJIbHOrO XapaKTepa 3K0JIOrH4eCKUX MpodiieM U MmyTed UX pelieHus;

8) ajanTauns K M3MEHSIIOIMMCS YCJIOBHSIM COUHMAJIBLHON H NPHPOAHOI
cpeabl:

FOTOBHOCTBIO K JICHCTBHMSM B YCJIOBHSIX HEOINpEAeIEHHOCTH, [TOBbILLIECHHUIO
YPOBHS CBO€H KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO [IeSTeIbHOCTh, B TOM YHUCIIE
YMEHHE YYHUTBCS y JAPYrUX JIHOjed, nmpuoOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBbIE 3HAHHS, HABbIKK U KOMITETEHLIMH U3 OMbITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
(GopMynHpOBaTh HAEH, OHSITHS, TUIIOTE3bI 00 OOBEKTAX U SBICHUSAX, B TOM YHCIIE
paHee  HEHM3BECTHBIX, OCO3HaBaTb Je(PHUWTBI COOCTBEHHBIX 3HAHUK H
KOMITETEHTHOCTEH, [IIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh ~ CTPECCOBYIO — CHUTYallMlO, BOCIPMHUMATD
CTPECCOBYIO CHTYallMIO Kak BbI30B, TpeOyrommii KOHTpMep, KOpPPEKTHPOBAThH
MPUHAMACMbIC peLIeHHs W AeHCTBUA, HOPMYIMPOBAaTH M OLEHHUBATH PUCKH H
MocaeAcTBUS, (OPMHUPOBATE OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbI

ITosnaBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIe JeHCTBHS

ba3zoBble JlIorHuecKHe AefiCTBHA:

e BbISBJIATH U XapaKT€PU30BaTh CyLIECTBEHHbIE MPU3HAKH MaTEMaTH4YECKHX
OOBEKTOB, TOHATHH, OTHOLICHWH MEXIy NOHATHAMH, (OPMYJIHPOBAThH
ONpEJeNeH!s]  TIOHATHH, YCTAHABAMBAThL  CYLIECTBEHHBIH  MpPU3HAK
KJacCU(UKALMK, OCHOBaHUSI U1t OOOOLUEHUS] W CPaBHEHHS, KPUTEPHH
MPOBOAMMOrO aHAIN3a;

e BOCIPHHMMAaTh, (OPMYIHMpOBaTE M  MpeoOpa3OBbIBATE  CYkKICHHS:
YTBEpAUTE/IbHbIE W OTpULIATENIbHbIE, eIWHWYHBIE, YacTHble U obLIue,
YCIIOBHBIE;



BBISIBJISATH ~ MareMaTH4yecKhe  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
MpoTHBOpeYHs B (aKTax, NaHHBIX, HAOIIOJEHMSAX M YTBEPXKICHHMSX,
npeanaratb ~ KPUTEPUH  JUIsS  BBISIBIGHHUS  3aKOHOMEPHOCTEH W
[IPOTUBOPEUUIA;

AenaTh BBIBOABI C HCMOJB30BAHHEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX M
HHIYKTHBHBIX YMO3aK/IIOUEHUM, YMO3AKIIOUEHHH M0 aHAJIOTUH;

pa3bupaTh J0Ka3aTeabCTBAa MATEMATHYECKUX YTBEPKAEHHH (MIpsAMbIE H OT
NPOTHUBHOTO), MPOBOJAUTH CAMOCTOSATENILHO HECIOXKHBIE [0Ka3aTelbCTBa
MaTeMaTU4YeCKHX (AKTOB, BBICTPAUBATH APryMEHTALUIO, [PUBOAMTE
MPUMEPEI M KOHTPIIPUMEPBI, 000CHOBBIBATE COOCTBEHHbBIE PACCY XK ICHUS;
BbIOMpaTh Crnocod pemieHus yuyeOHOW 3a1a4yu (CpaBHUBATL HECKOJIBbKO
BAPUAHTOB peEILIeHUs, BbLIOMpaTh Haubolee MOAXOMSUMHA C  Y4ETOM
CaMOCTOSATEIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3zoBble HecnegoBaTeibcKHe JAeHCTBHS:

HCTIOJIb30BaTh BONPOCHI KaK MCCIIE0BATEeIbCKUNH MHCTPYMEHT MO3HAHMS,
GopmynupoBaTh BOMpPOCH, (UKCUPYIOLIKHE MPOTHBOpEYHE, Mpodiaemy,
CaMOCTOSTEIbHO yCTAaHaBIMBAaTh MCKOMOE M JaHHOe, (OPMUPOBATEH
IUI0TE3Y, apIYMEHTUPOBATH CBOKO MMO3ULIHIO, MHEHHE;

MPOBOJUTE IO CaMOCTOSTENIbHO COCTABIEHHOMY TUIAHY HECJIOXKHbIN
SKCIIEPUMEHT,  HeDOJbIIOE  HCClIeNOBaHWE [0  YCTAHOBJIEHUIO
0COOEHHOCTeHl MaTeMaTHYeCKOro o0beKTa, 3aBHCHMOCTEeHl OOBEeKTOB
MeX Iy coOoii;

CaMOoCTOATENbHO (POPMyIMPOBaTh 00001IEHNs 1 BBIBObI 110 PE3YJIbTaTaM
MPOBEAEHHOIO HAOIIOAEHMs, MCCIIeOBAaHMs, OLIEHMBATh JIOCTOBEPHOCTh
ITOJy4YEHHBIX pe3yJIbTaTOB, BLIBOIOB U 0000IIEHHIA;

IIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMPOLECCa, a TaKXKe BBIIBHIAThb
NIPEAIONIOKEHHS! O er0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmneii:

BBISIBJIATH HEJOCTATOYHOCTb M H30BITOUHOCTH HMHGPOPMALMH, [JAHHBIX,
HEOOXOMMBIX JUISl PeLLCHHsI 3a1a4u;

BbIOMpATh, aHAIM3HPOBATh, CHUCTEMAaTHU3UPOBaTb U HHTEPIPETHPOBATH
MH(OPMALHIO PA3THYHBIX BUAOB U (DOPM MpeEICTABICHHUS;

BbIOMpaTh (opMmy MpeAcTaBAeHUS MHPOPMALUM W HIUTIOCTPUPOBATH
peliaeMble 3aJ@a4d CXeMaMH, JuarpamMMaMu, HMHOW rpadukoi u uxX
KOMOMHALUSIMHU;

OLIEHUBATh HAJAEKHOCTb MHOOPMALMKU IO KPUTEPUSM, MPEIOKEHHBIM
y4HuTeneM Ui chOpMyTUPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHHKaTHBHBbIE YHHBepcabHble yueOHble el cTBHS:



BOCIIPUHAMATh W (HOPMYJHPOBATH CYXKIEHHS B COOTBETCTBUU C
YCTOBUAMH U LIe/ISIMU OOLIEHHUS, CHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOKO
TOYKY 3PEHHMSI B YCTHBIX M NHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS [10
XOZly peleHHUs 3a/1a4i, KOMMEHTHPOBATh MOTYYEeHHBII pe3y/bTaT;

B XOZle 00CYIKACHHUSI 3a/1aBaTh BOIPOCHI [0 CYILIECTBY 06CYKIaeMOM TeMbl,
po0JIeMbl, pelaeMoii 3a1a4H, BbICKa3biBaTh WICH, HALIEJEHHbIE HA TOHCK
PCLICHKS, COMOCTABNATL CBOM CyXACHHS C CYKACHHAMH JPYTHX
YYaCTHUKOB Jauajora, oOHapyKuBaTh pasliMyMe W CXOACTBO MO3MIHM, B
KOPPEKTHO! (opme (hopMyTHPOBATE PA3HOITIACHS, CBOU BO3PAIKEHMUS:
MPEACTABIATh  Pe3yJIbTaThl  pElIeHMs  3aJaud,  3KCIepPUMEHTa,
HCCIIEZIOBAHMs,  TPOEKTAa,  CaMOCTOATENLHO  BbIOMpaTh  (opmar
BBICTYIJIEHUSA C YHETOM 3a/1a4 NpPe3eHTallui 1 OCOOCHHOCTEH ay IMTOPHH;
MOHUMATh M MCIOJb30BATH  NPEHMYILECTBA  KOMAHIHOM M
MHAMBUlyallbHOW pabOTel TNpH peLIeHHH Y4eOHbIX MaTeMaTHUECKUX
3aja4;

MPUHUMATH 11eJIb COBMECTHOH [€ATEbHOCTH, MIaHUPOBATH OPraHH3aLIHIO
COBMECTHOH paboTbl, pacrpe/eNsaTh BHIB paboT, 10roBapHBAThHCH,
00CyX1aTh NPOLIECC U Pe3yabTaT paboThl, 0600MATh MHEHHS HECKOIbKUX
To1eH;

y4acTBOBaTb B TIPYMIOBbIX (opmax pabotel (00cyxaeHus, oOMeH
MHEHHUSIMH, MO3rOBble LITYPMBI W JAPYrHe), BBINOJHITH CBOK YacTh
paboThl K KOOPAMHUPOBATE CBOM AEHCTBHS ¢ APYTHMHU WIEHAMH KOMAHIbI,
OLICHHBATh KAaYeCTBO CBOETO BKJaja B OOLIMH MPOAYKT MO KPUTEPHSIM,
copMyIMPOBAHHBIM YYaCTHHKAMH B3aHMOJICHCTBHUSI.

PeryasituBHBIe yHHBepcaibHble yueOHbIe JeiiCTBHS
Camoopranusaumus:

CaMOCTOATEIbHO COCTABIISTh [J1aH, alirOPUTM pELIeHMs 3a1a4u (MU ero
4acThb), BbIOMPATH CrIOCOO pelleHks ¢ yYETOM MMEIOIIMXCS pecypcoB u
COOCTBEHHBIX ~BO3MOXHOCTEH, apryMeHTHpoBaTh H KOPPEKTHpOBATH
BAPUAHTBI PELICHHH ¢ y4ETOM HOBON MH(DOPMALIHH.

CamMOKOHTPOJIb, IMOLHOHAIbHBIH HHTE/IJIEKT:

BJIAJIeTh  CrOCOOaMM  CaMOINpPOBEPKH, CAMOKOHTPOJIS  mpolecca M
pe3yibTaTa peleHus MaTeMaTHYeCKOM 3a/1a4u;

MpeABU/IETh TPYAHOCTH, KOTOpbIE MOTYT BO3HMKHYTh [PH peIIeHHH
3a/la4yd, BHOCHTb KOPPEKTHUBBI B JI€ATEJILHOCTh HA OCHOBE HOBBIX
00cTOsATENBCTB, HAHAEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE pe3yJibTaTa JAeATEIbHOCTH IMOCTABIEHHON Le/H
H YCJIIOBHAM, O0BACHATH INPpHUYHUHBI JOCTHUKEHUSA HIIM HEIOCTHIKEHHUS LICIIH,
HAXOJUTb OLIKOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.



NPEJAMETHBIE PE3YJIbTATHI

K koHly obyueHus B 7 kiacce OOydaroUiics MOJYYHT CIIEAYIOLIHE
NpeIMETHbIE pe3yJIbTaThl:

Yucna u BbluHCICHHS

BbinosiHsTh, coueras yCTHble M NHCbMEHHble MPUEMBI, apudMeTHYeCKHe
NEWCTBHUS C pallMOHATIBHBIMU YHCIIAMH.

HaxoquTb 3HaYeHMsl YMCIOBBIX BBIPAKEHHH, MPUMEHSATH Pa3HOOGpA3HbIE
CIOCOOB! U MPHUEMBI BHIYUCIIEHUS 3HAYEHMI JAPOGHBIX BBIPAKEHHIH, COMEPIKALIMX
OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH.

[lepexomuts oT oaHON (GOpMBI 3amicy Ymcen K APYroii (mpeoOpa3oBbIBATH
AECATHYHYIO  IpoOb B  OGBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IeCATHYHYIO JPOOH).

CpaBHMBaTh U yNOPSAI0YMBATH PALIMOHATBHbIE YHUCIA.

OKpyrisTh yncia.

BBIMOJIHSTE NPUKUIKY M OLIEHKY pe3y/bTaTa BbIYHC/ICHHUH, OLEHKY 3HAYeHHUil
YHUCIIOBBIX BbIPAKEHHH. BBINONHATE JEHCTBUS CO CTEMEHSMHM C HATYpaIbHBIMH
[IOKa3aTelsMU.

[IpuMeHAT  NpU3HAKKM ~ JEMMOCTH,  pasioKeHHE HAa  MHOKMTEIH
HaTypaJbHbIX YUCEIL.

Peliats MpakTHKO-OPHEHTHPOBAHHbBIE 3a/1a4M, CBS3aHHBIE C OTHOLICHHMEM
BEJIMYMH, MPONOPLUHOHAILHOCTBIO BEJNMYUH, [POLEHTAMH, HHTEPIPETHPOBATH
pe3yJIbTaThl pelleHus 3a1a4 ¢ y4€TOM OrpaHUYeHHM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpHBaeMbIX 00bEKTOB.

AnredOpanveckue BbIpasKeHHsI

Hcnosnb3oBare anrebpanieckyio TEPMHUHONOTHIO M CHMBOJIHMKY, [PHMEHSTH
e€ B Mpoliecce 0OCBOeHHs yueOHOro Marepualia.

Haxoaute 3Hayenus OyKBEHHBIX BBIP@XKEHMH NpPU 3aJaHHBIX 3HAYEHHUSX
[IEpPEMEHHBIX.

BbinosniHaTh  mpeoOpa3’oBaHMs  LEJIOrO0  BBIPAKEHUS B MHOFOYJIEH
NpUBEJEHHEM MMOJOOHBIX ClaraeMblX, PACKPBITHEM CKOOOK.

BbIMOMHATE yMHOXEHHME OJHOYIEHA Ha MHOTOYIEH M MHOTO4YIeHa Ha
MHOTO4JIEH, MPUMEHSITh (POPMYJIbl KBaJpaTa CyMMBbI W KBaJpaTa pa3sHOCTH.

OcyuiecTBisTh pa3okKeHWe MHOIOYIEHOB HAa MHOXKHUTENH C TOMOIIBIO
BBIHECEHUsI 32 CKOOKM 0OLIero MHOXKHTENS, TIPYNIMPOBKH  ClaraeMbix,
NMPUMEHEHUS POPMYJI COKPAIIEHHOIO YMHOKEHHUS.

ITIpuMeHsTs Npeobpa3oBaHKsi MHOTOUICHOB /I PEIleHHs pa3IH4HbIX 3a/1ay
M3 MaTeMaTHUKH, CMEKHBIX MPEJIMETOB, U3 PealbHON MPAKTHKH.

HMcnonbs3oBath CBOMCTBa cTerneHeld ¢ HaTypalbHBIMH [OKA3aTeNlsiMH IS
npeodpa3oBaHus BbIpaXKeHHUH.



YpaBHeHHs1 H HepaBeHCTBA

Pelate nuHeiiHble ypaBHeHHs ¢ 01HOI [ICPEMEHHOH, MpUMEHss NpaBua
HIEPEXO/Ia OT UCXOLHOrO ypaBHEHHs K PaBHOCHIbHOMY eMy. ITpoBepsiTh, sBiseTcs
JI1 YUCIIO KOPHEM YpaBHEHMUSI.

IIpumeHsTs rpadudeckie MeToIbl IPH peleHHH THHEHHBIX YPaBHEHUH W uX
CUCTEM.

Ilonbupare mnpumepsl map umcen, sBmsEOMIAXCS PELICHUEM JIMHEHHOro
YPaBHEHHUS C IByMs [IepeMEHHBIMHU.

CTpouTh B KOOPAMHATHON IMJIOCKOCTH rpauK JTMHEHHOro ypaBHeHHUs c
ABYMS TIEPEMEHHBIMH, MOJB3YSCh TIPaQHKOM, MPHBOIMTE NPUMEPbI  pelleHus
YPaBHEHHUs.

Perath cuctemsl 1ByX nMHeHHbIX ypaBHeHHUii ¢ JABYMSl IEPEMEHHBIMH, B TOM
qHClie rpauyecKH.

CocTaBnsith M pelnats nuHelHOe YPaBHEHHE WIIM CHUCTEMY JIHHEHHBIX
YPABHEHHH 10 yCIOBUIO 33/, HHTEPIPETHPOBATb B  COOTBETCTBHM G
KOHTEKCTOM 3a/1a4# MOJy4YeHHBINH pe3ybTar.

DyHKUHH

M300pakath Ha KOOPAUHATHON MPAMOIT TOUKH, COOTBETCTBYIOLIUE 3a1aHHbBIM
KOOpZAHHATAM, JIy'H, OTPE3KH, HHTEPBAJIbl, 3AIIUCHIBAT YHCIIOBbIE MPOMEKYTKH Ha
anredpanyvecKkoM si3bke.

OTmeuaTh B KOOPAMHATHON TIIOCKOCTH TOYKH MO 3a1aHHBIM KOOpAMHATaM,
CTPOUTE rpaduKu TMHEHHbIX QyHKIMH. CTPOUTH rpaguk GyHKIHK y = |X|.

OnuceiBaTh ¢ NOMOLIBIO (GYHKIMH H3BECTHBIE 3aBHCHMOCTH MEXTy
BCJMYMHAMHU:  CKOPOCTb, BPEMs, PAaCCTOSIHME, IIeHa, KOJHMYECTBO, CTOHMOCTD,
MPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM paboThI.

Haxomutsb 3HaueHne GpyHKLUHM 110 3HAUEHHIO e aprymeHTa.

Ilonnmars rpaduueckuii crnoco6 npejcrasienns u ananusa vH(opMaluu,
M3BJICKATL 1 MHTEPIPETHPOBATH HH(OPMALIKMIO U3 rPaQUKOB PeatbHBIX MPOLECCOB
U 3aBUCUMOCTEH.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

Maremaruka. Anrebpa: 7 kiace: 6a308Bblii yposens: yueOuuk, 7 kinace/ Makapsiues 10.H..
Muniox H.I'., Hemkos K.M. u npyrue, nox penakimeii Tensikosekoro C.A., AKuuonepHoe
obmectso «M3narensctBo «IIpocBeieHne»

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJISA

1.Anrebpa. Kontponsnble u camocTositenbible padotset. 7 kiaace. JI.B.Kpaituesa

2.Anrebpa. Jlunaktuueckue matepuansl. 7 knace, 3sasuy JL.U., Ky3snenosa JI.B., Cysoposa
C.b.

3.Anredpa. Temarnueckne tectol. 7 kiace , Jlymaunsia FO.I1., Kpounrays B.JI.

4.Ypoxku anredpel. Kuura s yanrens. 7 knace, 2Koxos B.U., Kpaiinesa JI.b.

HHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET
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