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IHosicHUTEABLHAA 3AIINCKA

AnreOpa SBISIETCS OAHUM U3 OIMOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA
oOecrnieurBaeT M3y4eHUE APYTHX AUCIUILIINH, KaK €CTE€CTBEHHOHAy4YHOTO, TaK U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs TPOIOJIKEHUST 00pa30BaHUs
U B [TIOBCETHEBHOM XU3HU. Pa3zButre y o0ydaronmxcsi Hay4HbIX MPEACTABICHUH O
MIPOUCXOXKACHUN
U CYIIHOCTH aJireOpandecKux adCTpaKiui, crnocode OTpakeHusl -MaTeMaTUYECKOM
HayKOW SIBJICHUW U MPOIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICIMPOBAHMS B HAYYHOM MMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUS U KAYECTB MBIILICHHS, HEOOXOUMBIX JJISl aJIanTaliu B
coBpeMeHHOM IppoBOM o01iecTBe. M3yduenue anreOpsl eCTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTUE yMEHUS  HAONIOJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICMCTBUS U BBIBOJIBI, (hOPMYJIHUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpbl 0OecreyrBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYarOIIMXCsl: OHU KCHOJIB3YIOT JICAYKTUBHBIC M WHIYKTUBHBIC
pac-cyxJeHusi, 0000IeHre W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
O6yuenune anrebpe mpenanojaracT 3HAYUTEIbHBIA O0BEM CaMOCTOSTEIIBHOM
JEATeIbHOCTH  OOYYarolIuXcsi, IOATOMY CaMOCTOSATEIIbHOE peIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SIBIISICTCS peain3alliei JesTeIbHOCTHOTO MPUHIIUIA
oOy4eHUsl.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKHE JTUHHM: «Yucna u
BBIYHCIICHUS»; «AnreOpanyecKkue BBIPAKEHUS»; «YPaBHEHHs M HEPABEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX COAepKaTEIbHO-METOAUYECKUX JIMHUN Pa3BUBACTCS
Ha TPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasch
U B3aUMOJCHUCTBYS C JPYrMMHU €ro JMHUAMH. B Xoae wu3yudeHuss Kypca
00ydJaromumMcsl TPUXOIUTCS JIOTHUYECKH PaCCyXKJaTh, MCIOJIB30BAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ ATUM IeIeco00pa3HO BKIIOYUTH B IIPOTrpaMMy
HEKOTOpPBIE OCHOBBI  JIOTMKHM, NPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3JIeiibl
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB YHHBEpPCaJbHOTO MAaTEMaTUYECKOTO s3bIka. Takum 00pa3oM, MOXKHO
YTBEpPXKIaTh, YTO COJEPKATEIbHOM U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia W BBIYUCICHUSD CIYXKUT OCHOBOM JjIst
JATBHEHUIIIET0 U3yYeHUs MAaTEMAaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIS MTOBCEIHEBHOM
XKW3HU. Pa3zBuTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAJIbHBIMU
U UppAMOHAIBHBIMH  YHUCIHaMH,  (QOpMHUpOBaHWUEM  TPEACTABICHUUA O
JNEUCTBUTEIIBHOM YMCJE. 3aBEPUICHHE OCBOCHUS YHUCIOBOW JIMHUM OTHECEHO K
cTapiiemMy 3BeHy 00IIero 00pa3oBaHus.



Copepxxanue JAByX anreOpamdyeckux JUHUNM —  «AjreOpaumdeckue
BBIPAKEHUA» U «YPAaBHEHHsS M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y
o0yJaronmxcs MaTeMaTHYECKOIro ammnapara, HEOOXOAMMOIO Ui pEIIeHus 3a1ad
MaTe€MaTUKH, CMEXHBIX MPEIMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3aaad. B
OCHOBHOM IIKOJE YYEOHBbIH MaTepuan TIpYNIUPYETCS BOKPYT pPalUuOHAIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
MOCTPOEHUS] MAaTEeMaTUYeCKUX MOJENe, ONUCaHUd TPOLECCOB U  SBICHUU
peasibHOro Mupa. B 3anaun o0yueHus anredpe BXOAST TakKe JajbHEIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOT0, B YaCTHOCTH, JIJIi OCBOCHUS Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanrue CHUMBOJIBHBIX (OPM BHOCHUT CBOM crenuduyueckuil BKIag B
pa3BUTHE BOOOPAKEHHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprxanue GyHKIIMOHAIBHO-TpaQUUECKON TMHUM HALIETIEHO Ha MOJy4YeHUe
oOy4JaromuMHCs 3HAaHUN O (QYHKUUAX KaK BaKHEWIIEeH MaTEeMaTHYECKON MOJeH
JUTSL OTIMCAHUSI M UCCIIEIOBAHUS PAa3HO-00pa3HBIX MPOIECCOB U SIBJICHUI B MPUPOIE
1 obuecTse. M3ydyeHue 3Toro Marepuasia cnocoOCTBYeT pa3BUTHIO y 00 ydarouxcs
YMEHHUS UCIIOJIb30BATh Pa3IuYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpPOBaHUE
NpEeJICTaBICHUH O POJIM MATEMATUKHU B PA3BUTHUU IMBWIN3AINHN U KYJIbTYPBHI.

Ha u3ydenne yueOHorO0 Kypca «Anredpa» orBoautcs B 7 kiacce — 102 gaca (3

gaca B HEJIEII0).



COIAEPKXAHUE OBYYEHUA

Yucaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJleM: OIpejaesieHne, npeodpazoBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucie TipsMas W oOparHas
PONOPIIMOHATIEHOCTH.

AJire0panvecKne BbIpasKeHH s

[TepemeHHbIE, YUCIIOBOE 3HAYCHUE BBIPAKEHUS C TIEpeMEeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beraucienus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK U MPUBEACHUS TOJIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. CloKeHUe, BHIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IpaBUjia TPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHSI, pEIIEHUE JIMHEUHBIX ypaBHEHUN. COCTaBIE€HUE YPaBHEHUM 10 YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a7a4 C TOMOIIBIO YPaBHEHUH.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crnocoOoM noacTaHOBKU. [IpuMepsbl pellieHus TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YPaBHEHHM.

DyHKIUN

Koopaunnara Touku Ha npssmoi. UnciioBele MPpOMEXYTKH. PaccTosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MPSMOM.



[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTel. [lonsarue pynkuuu. I'paduk GyHKIMU.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpux Gyskmum y = [X|.
I'padprueckoe penieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K JOCTHKEHHUSM  POCCUHUCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKW, OCO3HAHHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XKWU3HU JUJIS YCHEIIHOW mpodeccuoHanbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEIEHHUA  3J0pOBOro  o0Opasa JKU3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0TNYeCKOe BOCTIUTAHUE:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX perieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTuX JI0Jel, MmpuoOpeTaTh B COBMECTHOM JAESTENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
HocaencTBUs, HOPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATHUH, YCTAHABIWBATh CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpAUBATH aPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIEIOBATEIbCKANA WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
CaMOCTOSAITEJIbHO YCTaHABIMBAaThb HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJIGHHOMY TUIAaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE IO YCTAHOBJIECHUIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEAOBAHMS, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIIBUTaTh
MPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQukodl ©u Ux
KOMOMWHAIIUSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesIeM Wi chOopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIsIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pE3yJIbTaT;

e B X0Jl¢ 00CYXXJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, pelaeMoil 3ajauu, BbICKA3bIBATh MJIEU, HALIEJIEHHBIE HA TIOUCK
pelIeHnsl, CONOCTABIISATH CBOU CYXIEHHA C CYXKICHHSIMU JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pa3JIMYUE€ U CXOJICTBO IMO3ULIUMN, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEICTABIATH  PE3yJbTAaTbl  PEIIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIeI0BAaHUS, IPOEKTA, CAMOCTOSITEIbHO BBIOUPATh (hOpMAT BBICTYILIICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e TIOHMMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYAJIBHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TIPUHHUMATh LIEJIb COBMECTHOMN AEATEIBbHOCTH, MNIAHUPOBATH OPTraHU3ALUIO
COBMECTHOM paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CyX1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIO/IEH;

e VyHYaCTBOBATh B TPynmoBbIX (opmax padoTel (0OCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHITOIHATH CBOIO YaCTh PabOThI
U KOOPAWHHUPOBATH CBOU JCHCTBUS C APYTUMU UWICHAMH KOMAaH/BI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, aJITOPUTM PELICHUS 3a1ayu (WU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJ/Ib, 3MOLMOHANbHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yibTaTa
peleHns MaTeMaTUYeCKON 3aa4H;

e IPEIBUAETH TPYIHOCTH, KOTOPHIE MOI'YT BOSHUKHYTB IIPY PELICHUH 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJIEHHBIX OLIUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATECIBHOCTU ITOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHIKEHMSI WJIH HEJOCTHXKCHMS LEJIH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 Kjacce OOYyYaroOIIMICS TMOJIYYUT CIEAYIOIIHE
MpeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apuMETHUECKUE
JEHUCTBUS C PAIMOHAIIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKMCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BHIUMCICHUS 3HAYEHUN APOOHBIX BBIpaXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHUBATH U YIOPSIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBIMOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMU.

[IpuMeHsTh TPU3HAKU JIETUMOCTH, Pa3I0KEHNE Ha MHOXKHUTEIIM HATYPaTbHbIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pEe3yAbTaThl pELICHUs 3a7ad C y4ETOM OTpaHWYEHHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh alire0panyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHIX
NEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHms MEJIOTO BEIPAKEHHUS] B MHOTOYJICH MTPUBEACHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOWJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTEISI, TPYIITUPOBKH CIIaraeMbIX, IPUMEHCHUSI
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEIsIMHU  JJIS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexojia OT UCXOAHOTO YpaBHEHHs K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUSI.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHUH JIMHEHUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe mpuUMEpHl Map 4YHUCEIN, SIBIAIOMIUXCS pPEIIeHWeM JWHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHON TNIOCKOCTH I'padUK TUHEHHOTO yPaBHEHUS C IBYMSI
NepeMEHHBIMHU, TIOJB3YSCh TPAPUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Permats cucteMbl ABYX TMHEWHBIX YPaBHEHHUH C ABYMs MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBnaTh W pemiath JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH 1O YCIOBHIO 3a/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4M MOJTy9CHHBINA Pe3yJIbTaT.

DyHKUUMA

N300paxaTh Ha KOOPIUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJHMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC POMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAHHATaM,
CTpoUTh rpaduku JTuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUHA HM3BECTHBIE 3aBHCHUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.



TEMATHUYECKOE IINIAHUPOBAHUE

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P OO0yuennue ¢ O0yuenne (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
nexarorom CaMoOCTOSITEJIbHO
pecypchl
1 Yucna u BeUUCICHUS. PalnoHanbpHbIe o5 ; 18 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 27 12 1
AJIrCOPAHICCKHE BIpaXCHHA > https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 14
3 ¥PaBHCHIA 1 HEPABEHCTBA 0 6 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmki. Gynkiun 24 0 18 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 3 3
OBTOPEHHE 1 00ODIICHHE https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10
- 102 34 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Ne i/ Tema ypoka IIpoBepounsbie op
Bceero H3y4YeHUs odpa3oBaTejibHbIE
padoThbI
pecypchl
1 [ToHsATHE paIMOHATLHOTO YHCIIA 1
9 Apudmernueckue AeMCTBUS C 1
paIMoHAILHBIMA YUCIIAMHU
3 CpaBHeHME, yNOpsI0YMBaHNE 1
paIMOHAIBHBIX YHCEI
bu6moreka [IOK
4 CremneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1
https://m.edsoo.ru/7f4211de
5 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH, 1
MIPOIICHTHI U3 PeaTbHOU MPAKTHKU
5 [Ipu3Haku nenMMOCTH, Pa3IoKCHHS Ha 1
MHOYHUTEIM HATYPAJIbHBIX YHCETT
7 [IpoBepounas pabora 1o Teme 1 1
"PannoHaneHbIe uncia"
8 BykBeHHBIE BRIpAKEHUS 1 bubmorexa LIOK
K P https://m.edsoo.ru/7f41feec
9 DopmyIbl 1
[IpeoOpazoBanre OyKBEHHBIX
10 BBIPaKEHHI, paCKPBITHE CKOOOK U 1 bubmiorexa LOK
P > bacxp https://m.edsoo.ru/7f41fafa
MpUBEACHNE MOJOOHBIX ClIaraeMbIX



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

[IpeoOpazoBanre OYKBEHHBIX

11 BBIPAKEHUH, PACKPBITHE CKOOOK U
MIPUBEACHUE TTOT0OOHBIX CITAraeMBbIX
12 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f421382
bubmmoreka [{OK
13 M
HOTOMICHRE https://m.edso0.ru/7f42276e
14 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYWIEHOB https://m.edsoo.ru/7f422af2
15 DopMyITBI COKPAMEHHOTO YMHOXKEHHS bubmorera [JOK
pMY patt I https://m.edsoo.ru/7f42432a
16 DopMyITbl COKPAIIEHHOTO YMHOKEHUS bubmorera [JOK
PMY. pail ™ https://m.edso0.ru/7f4251d0
17 Pasnoxxenne MHOrO4JI€HOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
18 PasnoxeHne MHOrO4JI€HOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
19 [IpoBepounas pabota 1o Teme
"Anrebpanyeckue BeIpaxeHus"
JIuneitHoe ypaBHEHUE C OJTHOM
. . bu6mmoreka [JOK
20 MePEMEHHOM, PEIICHUE JTUHEHHBIX
N https://m.edsoo.ru/7f420482
ypaBHEHUI
21 Pemrenne 3a1a4 ¢ MoOMOIIBIO YpaBHEHUHT bubmorexa HOK
A TR0 P https://m.edsoo.ru/7f42064e
29 JIuneliHOE ypaBHEHHE C JABYMS bubnuoreka [IOK
NepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
23 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C bubnuorexa [IOK

ABYMA IICPEMCHHBIMU

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f42836c

bubmuoreka [JOK

24 P i 1
CHICHIHE CHETEM ypABHEHHH hitps://m. edsoo.ru/7f4284de
o5 [IpoBepounas paboTa 1o Teme 1 bubnuorexa [JOK
"JIuneiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
26 [IpssMoyronpHas cucTeMa KOOpAMHAT Ha 1 bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
97 [Ipumeps! rpaguKoB, 3aJaHHBIX 1 bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
28 Urenue rpaukoB peabHbIX 1 bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
29 [lonsitne GpyHkuuu, ee rpagux u 1 bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f41ef06
N bubmuorexa [JOK
30 JI 1
HHCHias QyHKLIA https://m.edsoo.ru/7f427282
31 [TocTpoenne rpaduka TUHEHHOMN 1 bubnuoreka [IOK
byHKIMN https://m.edsoo.ru/7f426d1e
[ToBTOpEHME OCHOBHBIX MOHATUN U
32 METOJIOB Kypca 7 Kjacca, 00001eHne 1 bubmorexa HOK
Hv P ’ B https://m.edso0.ru/7f429c6¢c
3HAHUH
33 Hrorosas npoBepouHasi pabota 1
[ToBTOpEHUE OCHOBHBIX MOHATUH U
34 METOJIOB Kypca 7 Kjacca, 00001eHne 1 bubmorexa HOK
ﬂ“ P ’ B https://m.edso0.ru/7f42a900
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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https://m.edsoo.ru/7f421044
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https://m.edsoo.ru/7f41ea24
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https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f426d1e
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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