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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMmma cocTtaBiieHa /Jisi OCHOBHOM 00pa3oBaTeIbHON
MIPOrpaMMbl OCHOBHOT'O OOIIIero 0Opa3oBaHus B COOTBETCTBUU:

o ¢ nyHkroM 6 yacteto 3 crateu 28, 30 denepanbHOro 3aKkoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit deneparmny;

o CII 2.4.3648-20 «CaHUTApHO-IMUIEMHOJIOTHYECKUE TpPeOOBaHUS K
OpraHu3alMsIM BOCIIUTAHUS U OOY4YEHHS], OTAbIXa U O3[I0POBICHUS ACTeH
Y MOJIOJICIKI;

o CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATHUBBI U TPEOOBAHMS K
obOecrieueHn0 0e30macHOCTH W (WiK) OE3BPEIHOCTH JIJIsl 4eJIOBEKa
(bakTOpOB Cpebl OOUTAHUSY,

o ®I'OC OOO, yTBEpKICHHBIM IPUKA30M MMHOPOCBEHNIEHUA OT
31.05.2021 Ne 287;

o @OII OO0, yrBepxaeHHOM nprkazoM Munnpocsemenus ot 18.05.2023
Ne 370.

o IIucemom MunuctepcTBa 00pa3oBaHusi, HAYKU U MoJojiexu PecryOnmku
Kpbivm o1 05.07.2023 roga Ne3632/01-14.

Anrebpa SBISIETCS OJHHMM U3 OMNOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpazoBaHMs: OHa oOecrneuynBaeT W3yYEHUE JPYTUX JIUCLUUIUIAH, Kak
€CTECTBEHHO-HAyYHOr0, TaK W TyMaHUTAPHOTO IHMKJIOB, €€ OCBOCHHE
HEOOXOMUMO I TPOJOJDKEHUsS OOpa3oBaHMs MU B TOBCEAHEBHOM >KU3HH.
Pa3Butne y oO0ydaronuxcsi Hay4YHBIX MPEJCTABICHUN O MPOUCXOXKICHUH U
CYILLIHOCTH ajreOpandeckux adCTpaKiuil, Cloco0e OTpaKEHUsT MaTeMaTH4YECKOM
HAYKOU SBJICHUN M MPOIIECCOB B MPUPOJIC U OOIIECTBE, PO MAaTEMATHUECKOTO
MOJICIMPOBAaHUS B HAYYHOM T[IO3HAHMM W B TPAKTUKE CIHOCOOCTBYET
GOpMUPOBAHHUIO  HAYYHOTO  MHPOBO33PEHUS U KAUeCTB  MBIILICHUS,
HEOOXOMUMBIX JUIsl aJanTallud B COBPEeMEHHOM IudpoBoM oOIecTBe.
N3yuenune anrebpsl oOecrieunBaeT pa3BUTHE YMEHUs HaOJ01aTh, CPABHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOJBI, (HOPMYIUPOBATH
yTrBepkIeHus. OcBoeHue Kypca airedpbl 00ecrneunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONUXCS: OHM HCIOJB3YIOT JIEAYKTUBHBIE W WHIYKTHBHBIC
paccyxieHus, o000IeHne U KOHKPETU3aIuio, adCTparupoBaHue W aHAJIOTHIO.
OOyuenue anrebpe mMpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSATEIHLHOM
JESATEIBHOCTH OOYYaIOMIMXCA, MO3TOMY CaMOCTOATENIbHOE pEIIeHHe 3a]1a4y
ABJISIETCS peajin3alen NeaTeIbHOCTHOTO MPUHIIUIA 00YYEHUSI.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» ajisi OCHOBHOTO
oOmero  00pa3oBaHUS OCHOBHOE MECTO 3aHHUMAIOT  COJAEP)KATEIbHO-



METOANYECKUE JIMHUKM: «Yucma W BBIUMCIEHUS», «Anredpandeckue
BBIPDAXEHUS», «YpaBHEHUs W HepaBeHCTBay, «DyHkumm». Kaxknmasd w3 aTux
COJIEPKATEIIbHO-METOIUYECKUX JIMHUM Pa3BUBAECTCSA HA MPOTHKEHUU TPEX JIET
U3YUYEHHUs Kypca, B3AUMOJACHCTBYS ¢ APYTMMH €ro JUHUSMH. B X01e u3yueHus
y4eOHOTO Kypca OOyYaromuMcsi TMPUXOAUTCS JIOTHYECKH PacCyXIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B CBSI3M C 3TUM B MporpaMmmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IPE/ICTaBIICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTEeMaTUYECKOro 00pa3oBaHMUs
U CIHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAIHHOTO
MaTeMaTU4ecKoro s3pika. Coaep:kKaTelbHOM U CTPYKTYPHOU OCOOEHHOCTHIO
y4eOHOro Kypca «Anredpay sBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Copnepxxanne nuHuUM «Hucna W BBIUKCICHUSA» CIY)KUT OCHOBOM JUIA
JaJbHEHIIEr0  M3yYeHUsT  MaTeMaTUKH, CIOCOOCTBYET  pa3BUTHIO Y
oOydaronuxcst ~ JIOTUYECKOr0  MBIIUICHHS,  (OPMUPOBAHUIO  YMEHMS
MOJIb30BAThCS AITOPUTMAaMH, a TAK)KE MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB,
HEOOXOAMMBIX MJI1 IOBCEIHEBHOM >XM3HHU. Pa3BUTHE MOHATUA O 4HCIE Ha
YPOBHE OCHOBHOI'O OOIIEr0 0O0pa30BaHUSl CBS3aHO C PALUMOHAIBHBIMU U
UppallMOHATBHBIMM ~ YHCIIaMHU,  (OPMUPOBAHUEM  MPEJCTABICHUH O
JNEUCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUSI YMCIOBOM JIMHUU OTHECEHO K
cpeaHeMy oOl1eMy 00pa30BaHMUIO.

Conepxanue JByX anreOpamdeckux JUHUN — «Anredpandeckue
BBIpQXECHUS» U «YPaBHEHUS U HEPaBEHCTBA» CINOCOOCTBYET (POPMUPOBAHUIO Y
oOyyaromuxcsi MaTeMaTHYeCKOro armapara, HEOOXOAWMOIOo [UIsl pelIeHUs
3alay MaTEeMaTUKH, CMEXHBIX NPEIMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHus YYEOHBIM MaTepuan
IpyNIUPYETCS BOKPYT PALMOHAIBHBIX BBIpAXXEHUU. Anredpa JeMOHCTpUPYET
3HAYEHHE MATEMATHKHU KaK SI3bIKA JUIS IOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIIEH,
OMMCaHMs MPOLIECCOB U SIBJICHUH peaibHOro Mupa. B 3amaun oOydenus anredpe
BXOJIAT TaKXe JajlbHeillllee pa3BUTHE AJTOPUTMUYECKOIO  MBILUICHHUS,
HE00X0IUMOr0, B YACTHOCTH, JUIsl OCBOCHHMSI Kypca MHDOPMATHUKH, U OBJIa/ICHHE
HaBbIKaMU JI€TYKTHBHBIX paccyxaeHuil. I[IpeobpazoBanne CUMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTUIO BOOOpaXEHHs, CIIOCOOHOCTEM K MaTreMaTH4ecKOMY
TBOPYECTBY.

Conepxxanue  (QyHKUMOHAIBHO-TpAUUYECKONM JIMHUM  HAIEJICHO Ha
MOJIydeHUE OOy4alomUMHCS 3HaHUH O (QYHKIUAX KaK  BaKHEUIEH
MaTEeMaTHYEeCKOM MOJENU JUIsl ONHUCAaHUS MU MCCIEAOBAHUSA Pa3HOOOpa3HBIX
MpOLECCOB M SBICHHM B mpupone u oodmectBe. M3ydenue wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYAlOLIMXCS YMEHHUS HMCHOJb30BAaTh PA3IUYHbIE
BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE, CUMBOJINYECKUE,



rpaduyeckue, BHOCUT BKJIaA B (opMHpoBaHHE TMPEACTABICHUNH O pOIHU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3ALUU U KYJIbTYPHI.

CornacHo ydyeOHOMY T1laHy B 7-9 Kjaccax u3ydaercss y4yeOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIIEIYIONIME OCHOBHBIE Pa3/ielibl COACPKaHUS:
«Yucna v BBIYUCHEHUS», «ANreOpanvyeckue BBIPAKEHUSD», «YPAaBHEHHS H
HEPABEHCTBA», « DYHKITHI.

Ha wusydenue ydyeOGHOro kypca «Ainrebdpa» orBoautcs 306 dacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hefielnio),
B 9 xiacce — 102 gaca (3 gaca B HefIeINiO).

2. COAEP’KAHUE OBYYEHUA

Yucsia 1 BBIYUCJICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECITHYHBIE, IEPEX0]] OT OJHOU (POPMBI 3amucu
npobeit k apyroif. I[loHsTHe palMOHATBFHOTO 4YMCIA, 3aluCh, CpPaBHEHUE,
YHOOPSAOUMBAHUE pAlMOHANBHBIX 4uceld. ApudmeTudyeckue ACHCTBUS C
palMoOHAIBbHBIMU 4YHCIIaMU. PelieHue 3aaady U3 peadbHOW MPAKTUKU HA YacTH,
Ha JpOOH.

Crenenb ¢ HaTypajdbHBIM TOKa3aTeJeM: OIpeesieHHe, MpeoOpa3oBaHue
BBIpQXKEHUN HA OCHOBE OIpeJeSieHUs], 3amuch OosbimX 4Yuced. [IponeHTsl,
3amuCh MPOLIEHTOB B BUAE ApOOU U APOOU B BUJE MPOILEHTOB. Tpu OCHOBHBIC
3aJ]a4¥ Ha MPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHOU MPAKTHKH.

[IpumeHeHnEe MNPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HA MHOXHUTEIU
HAaTypaJIbHbIX YHCEIL.

PeanbHbie  3aBUCMMOCTH, B TOM 4HCJIE€ MpsMas U  oOpaTHas
MPOMOPUHUOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepeMeHHBIE, YHCIIOBOE€ 3HAYEHHWE BBIPAKEHUA C MEPEMEHHOM.
Jlonmyctumble 3HaueHUs nepeMeHHbIX. [IpencTtaBiieHMe 3aBUCUMOCTH MEXIY
BeJIMUMHAMH B BuJe Gopmynsl. Beruucnenus no dopmynam. [IpeodpazoBanue
OYKBEHHBIX BBIpQXCHUW, TOXKJECTBEHHO paBHBIC BBIPAKEHMS, IpaBUiIa
mpeoOpa3oBaHusT CyMM W TPOU3BEICHHM, TpPaBWIA PACKPHITUS CKOOOK U
MIPUBEICHUS TTOJTOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIEM.

Opgnounenbl W MHorouwjieHel. (CrteneHr MHorousjeHa. ClokeHwue,
BBIYUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpPMyIbl COKPAIEHHOTO YMHOKEHUS:
KBaJparT CyMMbl H KBaapaT pa3HocTu. DopMyna pasHOCTH KBaJgpaTOB.
PaznoxeHne MHOTOWIEHOB HA MHOXKHUTEIIH.



YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHS, NpaBuUiia NMPeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHerHOEe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO
YpaBHEHUS, pEUICHUE JUHEHHBbIX ypaBHeHHU. CocTaBieHUE YpaBHEHUU IO
YCJOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YypaBHEHHU C JBYMs II€pEeMEHHBIMHU. PelieHne cucrem
ypaBHEHUI CroOcoOOM MOACTaHOBKHU. [Ipumepsl perieHus TeKCTOBBIX 3ajlay C
MOMOIIBIO CUCTEM YPaBHEHHUIA.

DOYyHKIUU

Koopaunara touku Ha mnpsimoil. UuciioBble NpomMexyTkd. PaccrosiHue
MEXKy IBYMSI TOUKAMH KOOPJIMHATHOW MPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Oxu Oy. AGciucca U opAnHaTa
TOYKM HA KOOPJIMHATHOM IulocKocTU. IlpuMepsl rpadukoB, 3aZaHHBIX
dbopmynamu. Urenue rpaduxoB peanbHbIX 3aBUcUMOCTEH. [loHsTHE PYyHKIIMH.
I'padpux dynkuuu. CoiictBa (ynkiuit. Jlunelinas Qyukius, e€ rpaduk.
I'padux dyukiuu y = |X|. ['paduueckoe pelieHHe JTUHEHHBIX YpaBHCHHU |
CUCTEM JINHEVHBIX YPABHECHUI.

3. INTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INTPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUSI MPOTpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSUIEMY POCCUMCKOU
MAaT€MAaTHKH, I[I€HHOCTHBIM OTHOIICHHUEM K JOCTH)KEHUSIM POCCHHCKUX
MAaTEMATUKOB U POCCUMCKON MATEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTIKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpakJIaHWHA W peaii3alluu
€ro mpam, MPEJCTaBICHHEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3UYHBIX  CTPYKTYp, SIBJICHUH, TMpoLenyp TpaxIaHCKOro oOmiecTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXKIEHUIO OSTUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKH,



OCO3HAaHMWEM BAXHOCTH MOPAIBHO-ITUYECKUX NPUHLIHUIOB B JECATECIbHOCTU
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AKTMBHOE YYacTHUE B PEIICHUU MPAKTUYECKUX 3a7ay
MAaTEMATUYECKON HANPABJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MATEMATHYECKOTO
o0Opa30BaHMs HA MPOTSHKEHUH BCEH JKU3HU JUIS YCHEIIHOM MpoQecCHOHATbHON
JEATEIbHOCTU U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MIOCTPOCHUEM HHAUBUIYATbHON TPACKTOPUH OOpa30BaHUS M KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOIMOHAJIBHOMY UM 3CTETHUYECKOMY BOCIIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEUICHUM, PacCyXICHUM, YMEHUIO BHUJICThH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPUEHTAIIMEd B JAEATEIIBHOCTA HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX
MPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIbI
1 o0IIecTBa, MOHUMAaHUEM MaTeMaTHYeCKOM HAayKH Kak chepbl 4eI0OBEUeCKOM
NESITEILHOCTH, ITANOB €€ Pa3BUTHA U 3HAYUMOCTH JIJISI Pa3BUTHUS LIMBUJIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTHUYE€CKOW KyJIbTypOM Kak
CPEICTBOM  TIO3HAaHHUS  MHpPA, OBJAJCHUEM MPOCTECUIIMMH  HaBBIKAMU
MCCIIEIOBATEIIbCKOM AEATEIBHOCTH;

6) dusuueckoe BocnuTaHue, GopMupoBaHHe KYJbTYPbI 310POBbS H
IMOLMUOHAJILHOTO 0J1aronmoJIyYus:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUYECKHWE 3HAHUS B MHTEPECAX CBOETO
30POBbS, BEACHUS 3JI0POBOr0 oOpaza KU3HU (3I0pOBOE  MUTAHUE,
cOaJaHCUPOBAHHBIA PEKUM 3aHATUH W OTHbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), C(hOPMHUPOBAHHOCTHIO HAaBBIKA pPE(IICKCHH, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOT0 K€ MpaBa JPYroro 4eJIOBEKa;

7) 3K0JIOrH4YecKOe BOCIIMTAHUE:

OpUEHTAIIME HA MPUMEHEHUE MATEMATUYECKUX 3HAHUW JJI1 PELICHUS
3a/1a4y B 00JIaCTH COXPAHHOCTH OKPY’KAIOMICH Cpe/ibl, INIAHUPOBAHUS MTOCTYITKOB
Y OLCHKH MX BO3MOXHBIX MOCJIEACTBUM ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
I00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) amanTanmus K M3MEHAKIIUMCH YCJIOBUSM CONHUAJIBHOM W
NPUPOAHON CpeAbI:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEOIPEAECIEHHOCTH, MMOBBIIIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM
YUCJ€ YMEHUE YYUThCA Y JAPYruxX JroJed, NpuoOperath B COBMECTHOM
NESITEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETECHIIMU U3 OTbITA APYTHX;



HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHUCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTaX M SIBICHUSX, B TOM
YHUCJie paHee HEU3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMI0, BOCIPUHHUMATH
CTPECCOBYIO CUTYAaIMI0 KAaK BBI30B, TPEOYIOIIHI KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaEMble pelIeHUsI U AeUCTBUs, GOPMYIUPOBATh U OLEHUBATH PUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJIATD U XapaKTepru30BaTh CYIIIECTBEHHBIC IPU3HAKU
MaTeMaTHYeCKNX 0OBEKTOB, MOHATHH, OTHOIICHHN MEXIY IMOHATHIMH,
dbopMynHpOBaTH OTIpEICIICHIS ITOHSITHH, yCTaHaBJIUBAThH
CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIMHA, OCHOBAHMS ISl 0000IIEHUS
U CPaBHEHMS, KPUTEPUHU ITPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATh M MPEoOpPa30BBIBATH CYKIICHHUS:
YTBEPAWTEIbHBIE U OTPHUIATEIbHBIC, CIUMHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIC;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMMOCBSI3H U
npoTuBOpeunsl B (DaKTax, JAHHBIX, HAOTIONCHHSAX W YTBEPKICHHSIX,
mpeayaraTh ~ KpUTEPUU  JIJI1  BBISBICHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEYMH;

JIeNaTh BBIBOJBI C HUCIOJIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUSHHH 10 aHAJIOTHH;
pazOupaTh J0Ka3aTEIhCTBA MATEMATUYCCKUX YTBEPKACHUH (TIPSMBIE U

OT  TPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITENIBHO  HECIIOXKHBIC
JIOKa3aTeIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPAUBaTh
aprymMeHTaluIo, IPUBOJINTH IPUMEPHI U KOHTPIPUMEDHI,

00OCHOBBIBAaTh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCOO pelleHus yd4eOHOHM 3a7auu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpAaTh HauOoJee MNOAXOAAMMA C y4ETOM
CaMOCTOSITEJIHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS.

WCIIONB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIBCKUN  HUHCTPYMEHT
no3HaHusA, (GOPMYIUPOBATH BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE,
npo0ieMy, CaMOCTOSITEIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE,
dbopMHpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOO TIO3UITNIO, MHECHHUE;
MPOBOAUTH IO CAaMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  MCCIENOBAaHHWE IO  YCTAHOBIICHUIO
0COOEHHOCTEW MaTEeMaTUYECKOTO OO0OBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSTeNIbHO  (OPMYJIIMPOBATH  OOOOIIEHWST UM  BBIBOJABI IO
pe3ynbTaTaM MNPOBEAEHHOTO HAOIMIOJAEHUS, MCCIEIOBaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIECHHUI;
POTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUIAThH
MPENOJIOKEHUS O €70 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(MOPMALIMH, TaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLICHUS 3a/1a4U;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpATh (OpMYy NpeAcTaBICHHUs HWH(POpPMAUUMU M WIUTHOCTPUPOBATH
peraemMbie 3a/lauyd CXeMaMH, JuarpaMMmami, WHOW Tpadukol u ux
KOMOMHAIIUSIMU;

OLICHMBATh HaJA&KHOCTh MHPOPMALIMU N0 KPUTEPHUSIM, MPEITIOKECHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHBIC Y4eOHbIC JeHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU U IEJIIMU OOLIEHMs], SICHO, TOYHO, TPAaMOTHO BBIpaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX W MHCHMEHHBIX TEKCTax, J/JaBaTh
MOSICHEHHUS TI0 XOJy PEIICHUs 3a7aud, KOMMEHTHPOBATH MOIYYCHHBIN
pe3yIbTaT;

B X0/€ OOCYXXIEHHs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, MPOOJIEMBI, peIIaeMOoi 3a/1aull, BbICKA3bIBAaTh UJIEH, HAICICHHBIC
Ha TIOMCK PEIICHHS, COIMOCTABIATH CBOM CYXICHHUS C CYXICHUSIMU
APYTUX YYaCTHUKOB AHaiiora, OOHapyXUBaTh PAa3IMYUE U CXOACTBO
MO3UIINNA, B KOPpeKTHOU ¢dopme (popMynupoBaTh pa3HOTIACHS, CBOU
BO3PaKECHUS;

OpENCTaBIsATh  PE3yJNbTaThl  PELICHUS  3aJadd, OSKCIEPUMEHTA,
UCCIICZIOBAaHMS, IMPOEKTa, CaMOCTOSTENLHO  BBIOMpaTh  (opmar



BBICTYIUIEHHSI C Y4Y€TOM 3ajJad Mpe3eHTalUd M OCOOEHHOCTEU
ayJIuTOPHH;

e IIOHMMAThb M  HCHOJB30BaTh  NPEUMYIIECTBA KOMAaHJHOW U
UHIMBUIYAJIbHOM PAaOOTHI MPH PELICHUU YYE€OHBIX MaTEeMaTHUYECKHX
3a1ad4;

e IPUHMMATH  I€JIb  COBMECTHOM  JAEATEIBHOCTH,  ILJJAHUPOBATH
OpraHM3allMl0 COBMECTHOM paloThl, paclnpeaensTh BHIbI padoT,
J0TOBapUBaThCs, 00CYKIaTh MPOILECC U Pe3yabTaT paboThl, 0000mATh
MHEHHS HECKOJIBKUX JIFOJIEH;

e yYacTBOBaTh B TIPYyHNOBBIX (opMax paboTsl (0OCYXIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE HITYPMbl U APYTHE), BBIIOJHATH CBOI YacTh
paboThl UM KOOPAMHHUPOBATH CBOMU JCHCTBUS C JPYTUMH UJICHAMH
KOMaH/Ibl, OLICHUBAaTh Kaue€CTBO CBOEro BKJaJa B OOLIUI MPOIYKT IO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe JeliCTBHUA
Camoopranusanus:

e CaMOCTOSITEIBHO COCTABJIATH IUIAH, AJTOPUTM pEIIeHUs 3aAauu (WiH
€ro 4acTh), BBIOMpPATh CHOCOO peIIeHUus C Y4YETOM HMEIOIIMXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBATh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTE/JICKT:

e BIAAETh croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Iporecca MU
pe3ynbTaTa pelieHus MaTeEMaTHYECKOM 3a/1a4u;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yJbpTaTa JEATEIbHOCTH IOCTaBICHHON
HeIM U YCIOBUSIM, OOBSICHATh NPUYMHBI  JIOCTHKEHHUS  WIIH
HEJAOCTWXKEHUS  1EeNH, HaxoJIuTh  OWMOKY, JaBaThb  OLEHKY
npUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 kjacce 0OOy4aromUHCA TOJYYUT CIEIYIONTUE
IPEIMETHBIC PE3yJIbTAThI:

Yuciia ¥ BBIYUCTICHUS

BoinonHsaTh, codyeTass yCTHbIE U MUCbMEHHBIE MPUEMBI, apudMeTHUECKHUE
JIEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.



Haxonuth 3HaU€HUS YHCIIOBBIX BBIPAXCHHM, MTPUMEHATH Pa3HOOOpa3HbIC
CrocoObl W TpHUEMBI  BBIYUCIICHHS] 3HAYEHWW JIPOOHBIX  BBIPAKCHHH,
coJiepKalx 0ObIKHOBEHHBIE U ICCSITUYHbBIE APOOH.

[lepexoauTh OT 0JIHOM (HOPMBI 3aITUCH YUCEN K IPpYroi (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIEC YU CIIA.

OKpyrJsTh yncna.

BpINOMHAT TPUKUAKY M OLIEHKY pE3yJbTaTa BBIYMCICHUHN, OIEHKY
3HAYECHHUM YHCIIOBBIX BBIPAKEHHU. BBIIOTHATH AEHUCTBUSA CO CTENEHSAMH C
HATYpPAJIbHBIMU MMOKA3aTEIISIMHU.

[IpumeHSATP TpU3HAKK  JEIUMOCTH, DPA3JIOKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

PemaTe mpakTUKO-OpPUEHTUPOBAHHBIE 3a]1a4d, CBSI3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPONOPILMOHAIIBHOCTHIO BEJIWYWH, MPOLECHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl pEIIEHUS 3aJad C Y4YETOM OrPaHUYEHUN, CBSI3aHHBIX CO
CBOMCTBaMU pacCMaTPUBAEMBIX 0OBEKTOB.

AJire0panvecKue BbIPAKEeHUSs

Ucnonb3oBath  ajireOpandyeckyrd  TEPMUHOJOTHIO U CHUMBOJIUKY,
MIPUMEHSATH €€ B MPOIECCE OCBOCHUS yUeOHOr0 MaTepuaa.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW TMPHU 3a/IaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonasaTe  mpeoOpa3oBaHusl  1IEJOTO0  BBIPAKEHHWS B MHOTOYJICH
MPUBEICHUEM TTOJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

BpInonHATh YMHOXXEHHME OAHOWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWICH, TPUMEHSATH (POPMYITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3JI0KEHUE MHOTOUYJIEHOB HAa MHOMKHUTEIH C MOMOILBIO
BBIHECCHHMSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYHIUPOBKH CllaraeMbIX,
npuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpumensTe mpeoOpa3oBaHUsT MHOTOWICHOB [JISl PEIICHUS Pa3IMYHBIX
3a71a4 U3 MaTEeMaTUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbLHOMN ITPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTENSIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp nMHENHBIE YpaBHEHHS C OJJHOW MEPEMEHHOM, MPUMEHSS IIpaBuia
repexoja OT MCXOAHOTO YpPaBHEHMS K pPaBHOCWIBHOMY eMy. IIpoBepsrs,
SIBJISIETCS JIX YMCIIO KOPHEM YPaBHEHUA.

[IpumensaTts rpaduueckre METOAbl MPU PEIICHUU JIUHEUHBIX YPABHEHUHN U
UX CUCTEM.
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[lonGupats mpuMepbl Map YUCEN, SBJSIONIMXCS PEIICHHEM JHHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOHN IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMM, MOJb3YSICh I'paUKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemars cucrtemsl IByX JIMHEMHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMH, B
TOM YHCJIe TpaUIECKU.

CocTaBisATh M pelIaTh JMHEMHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX
YPaBHEHUH II0 YCIOBHUIO 33a7a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4i MOJIyYeHHBIA PE3YNIbTAT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOM MNPSAMOM TOYKHU, COOTBETCTBYIOIINE
3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YUCIIOBBIE
MIPOMEKYTKH Ha aareOpanvdeckoMm si3bIKe.

OTMeyaTh B  KOOPAMHATHOW IUIOCKOCTM TOYKH TIO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTHh TrpaduKu JMHEWHbIX QyHKUUHA. CTpouth rpaduk
byakuuu y = [X|.

OnuceiBaTh C NOMOIIbIO (YHKUUN H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, LI€Ha, KOJMYECTBO, CTOMMOCTD,
MPOU3BOAUTEIBHOCTD, BpEMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarts rpadudeckuii crnocod mpeacTaBiIeHUs U aHalu3a HHGOPMAITIH,
U3BJIEKaThb W MHTEPHPETUPOBATh HHPOpMALUIO U3 TpapuKOB peajbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

4. TEMATNYECKOE IINTAHUPOBAHUE 7 KJIACC

KoanuecTBo 4acoB
Ne HaumeHnoBaHue pa3iesioB u
Koutpoasnubie IIpakTuyeckue

n/n TeM POrpaMMbl Bceero
padoThI padoTsI
Ypcna 1 BEIYUCICHUS.
PamnnonanbHuble ynciaa

AnreGpanyeckue BbIpaKeHHs 47 4
VYpaBHEHMS U HEPABEHCTBA 20 1
4 Koopaunats! u rpaduxu. 16 1
DyHKIMHU
5 [ToBTOpeHue u 0600MIIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
I[MTPOI'PAMME
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