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Pazpaborunk Konomeirera A.A.

[Tporpamma pa3paboTaHa B COOTBETCTBUU C:

— npukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepKIaeHUH
denepalbHOTO  TOCYIAapCTBEHHOTO  00pa30BaTeIbHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
obpazoBanus» (naitee — ®I'OC O00);

- mpuka3zoM Munnpocsenienust Poccun ot 18.05.2023 Ne 370 «O6 yTBepk1eHUN
benepanbHON 00pa30BaTENBHOM MPOrPaMMbI OCHOBHOTO 00111er0 oOpazoBanus» (naigee — GOIL
000);

V3MeHeHus 1 10TMOTHEHUS
B padouyto mporpammy 1o airedpe ais 7-9 kiaccoB

Ha ocnoBannmm mnmcema MunHucTepcTBa mnpocBemeHuss Poccuiickorn ®Penepauuu  OT
22.05.2023 roga Ne 03-870 «O nampaBieHuu MHGOpManuu» B paboueil mporpaMme mo airedpe
s 7-9  KIaccoB  COAEp)KaHWE M IUIAaHUPYEMBIE pe3yibTaThl 8 Kiacca MPUBOLATCA B
cooTBercTBUE ¢ Denepa’abHON MporpaMMol mo y4deOHOMY mpeamery «Auredpa», Mo3ToMy B
pabouyro MporpaMMy BHECEHBI CIJIEYIOLINE U3MEHEHMSI



1. MOSICHUTEJIBHAS 3AIIMCKA

Anrebpa sBJISETCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOIO 00IIero o0Opa3oBaHMs: OHA
o0ecrieynBaeT U3ydeHue IPYTux AUCHHUILTINH, KaK €CTECTBEHHO-HAyYHOI0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvamomuxcs Hay4yHBIX TPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYECKOM HayKoW SBJICHUH U
IPOIIECCOB B TPHUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBOoeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCA: OHH HCIOJIB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JAESTEIIBHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITEIbHOE pEIeHUEe 3agad  sIBJsieTcs  peaiu3anueit
JeSITeTPHOCTHOTO TIPUHIINTIA O0YIEHUSI.

B crtpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATeIbHO-METOAMYECKUE JIMHUM: «Yucma u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHsS U HEpPaBEHCTBa», «DyHKIUN.
Kaxnas 13 3TuX conepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyeOHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Amnredpay sBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHeEHIero
U3YYEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(bOpMHpPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypOBHE
OCHOBHOTO 00IIIero o0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YMCIIOBOM
JMHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIMXcs
MaTEeMaTHUYeCKOTo armrmapara, HEOOXOAMMOro /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
yueOHBId  MaTepuan TPYONHpPYeTcs BOKPYr  pallMOHANBHBIX  BBIpAXKEHUU.  Aunredpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKH KaK s3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OTIMCaHUS TPOLIECCOB W SIBICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATUKU, M OBJAJCHHE HABBIKAMHU JCAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIyYCHHUE
00yJarmuMuUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYecKOW MOJENU AJisi ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUH B mpuponae W odmectBe. M3ydeHue
MaTepuana CHocOOCTBYET PAa3BUTHIO Yy OOYyYaIONMIUXCS YMEHHUS HCIIONb30BaTh pPa3UYHbBIE
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, TpauyuecKue,



BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPECTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [TUBUIN3AIUU
U KYJBTYpHI.

Cornacno yuebHOMY IUlaHy B 9 Kilaccax m3ydaercsi y4eOHbIH Kypc «AunreOpay», KOTOPBIi
BKIJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y PaBHEHUS U HEPABEHCTBAY, «DYHKIIUN Y.

Ha u3ydenne ydueObHOro kypca «Anredpa» orBoautcs B 9 kinacce — 102 gaca (3 yaca B

HEJIETIIO).

B coxepxanue kypca «Anrebpe» mo ®OOIl Obut BHECEHBI TEMBbI: «YPaBHEHHS H
HEPAaBEHCTBA. YPAaBHEHUS C OJHOM IMEPEMEHHO», KOTOPhIE Mbl U3y4alll B Kypce 8 Kiacca, HO
OTCYTCTBYIOT TeMbl: «CTelmeHb C palloHAIbHBIM IOKa3arenem», «CrerneHHas QYHKIHS»
KOTOpBIE MBI emie He u3ydainu. Ha ocHOBe 3TOro ObLIM BHECEHBI M3MEHEHHUS B COJEp)KaHHE
nmporpaMmsl 9 Kiacca.

2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBLHIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

JInuHoCcTHBIE pe3yabTaThbl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILIEMY pPOCCUHCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKax U HNPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid €ro IMpas,
IPEJCTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO ATUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX NPUHIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aqad MaTeMaTH4eCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
XKHU3HU Ul YCHEeIHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa3oBaHUsA U
KU3HEHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, PacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIlMe B NIEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, MHMOHWMaHUEM
MaTeMaTHYeCKOM HayKH Kak c]epbl YeIoBEeYeCKOW MAEATeNbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYUMOCTH JUISl Pa3BUTHS LUBUIM3AIUH, OBJIAJCHUEM S3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHPOBaAHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUSA B MHTEpPEcax CBOEro 310POBbs,
BEJICHUSI 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
IpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:



OpHEHTAIlMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU JUIs pelieHHs 3ahad B 00IacTH
COXPAHHOCTH OKpY)KaloIlel cpeibl, IMIAHUPOBAHUS MOCTYINKOB U OLEHKH HMX BO3MOMHBIX
MOCJEICTBUMA Ui OKpY>KaroIlel Cpeibl, 0CO3HAaHUEM TJI00AIBHOTO XapaKTepa 3KOJIOTMYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBUIM COLMATBbHOI M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO JAESTENbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA JAPYTHX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (pOpMyIUpOBaTH UACH,
MOHATHS, THIIOTE3bl 00 00BEKTaxX M SBICHHSX, B TOM UYHWCIIE paHEe HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE DPELICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PHCKH U TIOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Bba3oBble Jioruyeckue eiicTBUS:

® BBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTHUYECKHX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATUSAMH, (HOPMYIHPOBATH OIPEACIICHUS MOHSITHH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KPUTEPUHM JUIs BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

e JenaTh BBIBOJBI C MCIIOJB30BAaHHEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MaTEMaTHMYECKUX YTBEpPXKIEHUN (mpsiMble U OT
IPOTHBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO HECJIOXKHBIE  J0Ka3aTesIbCTBa
MaTeMaTHYecKuX (AaKTOB, BBICTPAaUBATh AapryMEHTAILUIO, NPUBOIUTH IMPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CIOCOO pemeHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAEICHHBIX
KpUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

® CNOJNB30BaTh  BONPOCHI  KAaK  HMCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HaHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, po0iemy,
CaMOCTOSITENIFHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpPOBaTH THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT,
HeOOJIbIIOE MCCIE0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATENIHO  (OpMynaHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3ylbTaTaMm
POBENEHHOT0 HAOIIOACHMS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTAThH MPEITOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH HEAOCTATOYHOCTh W M3OBITOYHOCTH MH(POpPMAINH, NAHHBIX, HEOOXOAMMBIX

JUTSL pEeIlIeHUs 3a1a4H;



BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
pas3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHUS HHOOPMAIIMH U WILTIOCTPUPOBAThH pelIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUAM, NPEATIOKEHHBIM YUUTEIIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC yqeﬁnble JelcTBUA:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU U LIETSIMU
oOlIeHusi, SICHO, TOYHO, T'PAMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 1O X0y pELICHUs 3a7ja4l, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pemraeMoil  3a1a4yM, BbBICKA3bIBaTh WJIEM, HAllEJICHHbIE HA T[OMCK pEIICHUs,
COMOCTABJISATh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0OHapyXUBaTh PA3IMUME U CXOJICTBO TO3UIIHI, B KOPPEKTHOM hopMe opMyIrpoBaTh
pa3HorIacusi, CBOM BO3PAKEHUS;

MIPEACTABIISITh PE3YJbTATHl PEIICHUS 3a]1auH, IKCIIEPUMEHTA, UCCIICI0BAHMS, TIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3aJad MPE3CHTAlUU U
O0COOCHHOCTEH ayAUTOpHH;

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaTbHOW pabOTHI
IPU PEIIeHNU y4eOHbIX MaTeMaTHUECKUX 3a71a4;

MIPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHUAB pabOT, IOrOBapUBaThCA, OOCYXXKIATh NpPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYKACHHS, OOMEH MHCHHSIMH,
MO3TOBBI€ IITYPMbI U JIPYTHE), BBITIOJHITH CBOIO YacTh PaObOTHI U KOOPAUHHPOBATH
CBOM JCHCTBUA C IPYrUMHU WICHAMH KOMAaHbl, OIIEHUBATH Ka4€CTBO CBOETO BKJIAJa B
001K TPOYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHHUN C Yy4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECca U pe3ylbTaTa pelieHus
MaTeMaTHYEeCKON 3ajjauu;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIIEHUU 3a]laui, BHOCHUTD
KOPPEKTUBBI B JIESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HaJJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHOM LENIHU U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HENOCTHKEHMsS IIeJId, HaXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATHI
K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3ybTaThl:
Yuciaa 1 BBIYMCTIEHUS
CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPATMOHATILHBIE YHCIIA.
BrimonHATE apudMeTnueckre ACUCTBUS ¢ PallMOHATBLHBIMU YUCJIAMH, COUYETasi YCTHBIC U
MMCbMEHHBIE TPUEMBI, BHITTOIHATH BEIYUCICHUS C UPPALIMOHATIbHBIMU YUCIIAMH.



HaxonuTh 3Ha4eHUs CTENEHEN C LEJIbIMH MTOKA3aTeIsIMU U KOPHEW, BBIYNCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAXKECHUM.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUIKY pE3ysbTaTa BBIYHUCICHUM,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHHUS, CBOASAIIMECS K HUM,
npocTelime ApoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemars cucTemsl IBYX JIMHEHHBIX YPABHEHHMH C JBYMsl IIEPEMEHHBIMM U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

ITpoBoauTH mpOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nuHeENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPAaBEHCTB HA YHUCJIOBOM IIPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOILBIO CHMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOM,
3alUCBIBATh PEIICHUE C ITIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacno3naBate GyHKIMY H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOM TUIOCKOCTH IpadukoB PyHKIMIA BUa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢, y =x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HauYeHH KO>)(UIEHTOB, ONMUCHIBATH CBOHACTBA

byHKLIU.

Crpouth u n300pakaTh CXe€MaTHYECKH IpadUKH KBaJApPaTUYHBIX (YHKIUI, OMHCHIBATh
CBOICTBa KBaJIpaTUUHbIX (PYHKUUN 1O UX rpauKam.
Pacno3HaBath  KBaJgpaTtuuHyro (QyHKIUIO 10  (Gopmysae, TNPUBOIUTH MPUMEPHI
KBaJPaTUUHBIX QYHKIUI U3 peaabHON )KU3HU, PU3UKH, TEOMETPHH.
YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu
PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU PasHBIX crocodax
3a/1aHusl.
BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (GOPMYJ N-ro 4YjeHa apuMeTHuecKol u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YWIECHOB.
N306paxarh 4ieHbI MOCIEeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPMHATHOM IJIOCKOCTH.
Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATENIHOCTSIMH, B TOM YHCIE 3a7adu
U3 pealbHOM KU3HU (C HCIIOIB30BaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHA).
3. COJAEP)KAHUE OGYYEHUAA
9 KJIACC
Yuciia ¥ BbIYUCICHUA
ParmonanbHele 4ncia, MppallioOHaIbHbBIE YHCIIa, KOHEUHbIE M OECKOHEUHBIE JIeCATUYHbIE
Ipobu. MHOXKECTBO IeHCTBUTENBHBIX YHCEI, IeHCTBUTENBHBIE YNCIIA KaK OECKOHEUHbIE
JecATUYHbIe JpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXITY MHOKECTBOM
JNENCTBUTENBHBIX YHCET U KOOPIAUHATHON MPSIMOK.
CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apUPMETHIECKHE AEUCTBUS C ACUCTBUTEILHBIMU
YHUCIIAMHU.



Pazmepbl 00bEKTOB OKPYKAIOLIETO MUPA, ATUTEIHLHOCTH IIPOILIECCOB B OKPYIKAIOIIEM
MUDE.

[TpubnmxEHHOE 3HAYCHNE BETUYUHBL, TOYHOCTH MpuOImxenus. OKpyrieHue yucel.
[Tpukuaka v OLEHKa Pe3yIbTaTOB BEIYUCICHHUMN.

Crenensb ¢ nenbM nokaszaresneM. CTeneHb ¢ HeNbIM Moka3aTeneM. ApudMeTHaecKuit
KOpEeHb HaTypallbHOU cTeneHu. CBoiicTBa apudmerndeckoro KopHsa. CTeneHp ¢ paloHaIbHbIM
nokasaresieM. Bo3BeneHue B CTENEeHb YUCIOBOIO HEPABEHCTBA

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIINXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [[pumeps! pelieHrs: ypaBHEHUM TPETbel U YETBEPTON CTENEHEN
pa3I0KEHUEM Ha MHOKUTEIH.

Pemrenue npoOHO-paliMoHaIbHBIX YpaBHEHUH. Perienre TeKCTOBBIX 3a/1a4
areOpanyeckuM METOOM.

VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHHUH C IByMs IIEPEMEHHBIMU. Pelenue cucreM IByX ypaBHEHMM, OTHO U3 KOTOPBIX
JUHENHOoE, a Ipyroe — BTOpOH creneHu. I'papuueckast MHTEpHpeTanus CUCTEMbl YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB ¢ OAHOW IIEPEMEHHOM. Penienne cucTem JIMHEMHBIX
HEpaBEHCTB ¢ OJJHOM nepeMeHHoi. KBanpaTHble HepaBeHcTBa. [ paduueckas nHTepnpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUH

Ob6nacte onpenenenust GyHkun. Bozpacranue n yosiBanue Gpyakmun. YETHOCTD 1

. K
HCYCTHOCTD (bYHKI_II/II/I CDYHKI_[I/ISI y=—. HepaBeHCTBa " YPpaBHCHUSA, COACPKAIIUEC CTCIICHb.
X

Ipadukn dyskmmit: y =kx, y=kx + b, y=k/x, y=x>, y=Vx, y = [x| u ux cBoiicTsa.
YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH
[TonsTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TIOCIIEIOBATEIFHOCTH PEKYPPEHTHOU
bopmynoit u popmysoit n-ro UiIeHa.
Apudmerrueckas u reomeTpudeckas nporpeccu. PopMyiisl #-To 4jaeHa
apru(MeTHUECKON U reOMETPUYECKON MPOrPeCcCHil, CyMMBI NIEPBbIX 71 YJIEHOB.
N300paxeHue YieHOB apu(pMETUUECKON U TeOMETPUUECKOMN MPOTrpecCHii TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 3KCIOHEHIUANBbHBIA POCT. ClI0KHBIE MTPOLIEHTHI.
4. TEMATUYECKOE INIAHUPOBAHUE
OCHOBHBIC HaITpaBJICHUS BOCITMTATCILHOM ACATCIIBHOCTH C YY€TOM IIPOrpaMMbl BOCIIMTAHUA O0:
1) naTproTHYeCKOe BOCIIUTAHUE;
2) rpa)/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME;
3) TpyZOBOE BOCIIUTAHUE;
4) 3cTeTUYECKOE BOCIIUTAHUE;
5) IEHHOCTH HAYYHOT'O ITO3HAHMUS;
6) ¢usznyeckoe BocmHMTaHUE, (POPMHUPOBAHUE KYJIBTYPHl 370POBbS U SMOLMOHAIHHOIO
Oyaromnosyyus;
7) PKOJIOTHYECKOE BOCTTUTAHUE;
8) amanTaius K U3MEHSIOIUMCS YCIOBHSIM COLIMAIIBHON U IPUPOAHOM CPEIBI.
9 KITACC

Ne
n/

HaumeHoBaHue KoJsunyecTBo 4yacoB DJIeKTPOHHbIE Yuer
pa3aesioB U TeM Bcero | Kourpoas | IlpakTn (uudposbie) paboueii
NPOrpamMmbl HbIE yeckue | oOpa3oBaTeibHbIe | MPOrpamMm
padoTbI padoThbI pecypcbl bl
BOCIIMTAH




3acCaaHusgd METOAUICCKOT'O 06I>C,Z[I/IH6HI/ISI
y‘II/ITCJ'IGI\/II €CTCCTBCHHO-MAaTEMAaTUYCCKOI'O

UKIa

oT 20 romaNe

usa 00

Yuca 1 BEIYMCIICHUS. . 16 bubmmoreka [JOK 2.4.5
Crenens ¢ https://m.edsoo.ru/7f
parroHaIbHBIM 419d08
MoKa3aTeyIeM
YpaBHEeHHS U 16 bubmuoreka [JOK 1,5,8
HepaBeHCTBa. CUCTEMBI https://m.edsoo.ru/7f
ypaBHEHHI 419d08
YpaBHenus u 17 bu6mmoreka [JOK 5,6,7
HEPaBEHCTBA. https://m.edsoo.ru/7f
HepaBencrBa 419d08
OyHKIIH 16 bubmuoreka [JOK 3,5,8

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

419d08
Yucnopbie 17 bubmuoreka [JOK 4,7
MOCIICI0BATEIIBHOCTH https://m.edsoo.ru/7f

419d08
[ToBTOpEHME, 20 bu6mmoreka [JOK 1,5,6
0000111eHHE, https://m.edsoo.ru/7f
CHUCTEMaTH3alus 3SHAaHUI 419d08

OBILIEE KOJIMYECTBO 102 0
YACOB I10 ITPOTPAMME
PACCMOTPEHO COI''TACOBAHO
[TpoTokon 3amecTuTens aupekropa no YP

M.A.T'omoBaxuHa
20 roga
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