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MNOACHUTEJIbHAS 3AIINCKA
Pabouass mporpamma y4yeOHOTOo Tmpeamera «Anredpa» (mpeaMerHas obnacth «MareMaTwka H
nH(popMaTHKa») Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs OPHEHTHPOBaHA Ha ydammxcs 8-9
kiacca MBOY Kpacnoapmeiickoii COI, coctaBieHa B COOTBETCTBUU CO CIECAYIOIIUMU
HOPMAaTUBHBIMH JJOKyMEHTaMHU:

- @denepanbHbIM 3aKOHOM OT 29 nmekabps 2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoi
Oenepanun";

- IIpukazom MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu Ilopsiaka
OpraHW3allil W  OCYIICCTBJICHHS  OOpa30BaTEIbHON  JIEATENBHOCTH IO  OCHOBHBIM
o0ureo0pa3oBaTeIbHbIM MporpaMmaM - o0pa3oBaTeNIbHBIM MPOrpaMMaM HAayaJlbHOTO OOILEro,
OCHOBHOT'O O0IIIET0 U CpeaHero o0mero o0pa3oBaHus;

- Ilpukazom Muno6pnayku Poccum ot 17.12.2010 Ne 1897 «O06 ytBepxkaeHuu henepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHMs;

- OcHOBHOI 00pa3oBaTenbHOM MpPOrpaMMol OCHOBHOro obmiero ooOpazoBanus MBOY
Kpacnoapwmeiickoit COI;

- [Ipukazom Munnpocseuienust Poccuu ot 20.05.2020 Ne 254 «OG6 yrBepxaeHuu (enepaabHOro
nepeyHsT y4eOHWKOB, JOMYIIEHHBIX K WCIONB30BAHUIO TPH peaTH3alliil  HUMCIOIINX
TOCYIapCTBEHHYI0  aKKpeIuTaluioo o0pa3oBaTeNbHBIX MPOrpaMM  HadajdbHOTO  OOIIero,
OCHOBHOTO OOIIEro, cpeaHero ooOiero o0pa3oBaHUs OpraHU3AIMSMHU, OCYIICCTBIISIONIUMU
00pa30oBaTeNbHYIO (C U3MEHEHUSIMH);

- Ilpukazom Munmnpocemienus Poccun ot 28.12.2018 Ne 345 «O denepansHoM mepedne
y4eOHUKOB, PEKOMEHAYEMBIX K MCIOIB30BAHUIO MPHU peaTn3allii UMEIOIINX TOCYAapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeIbHBIX MPOrpaMM HadyajlbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero odmiero oopa3oBaHus (C U3BMEHEHHUSIMU );

- [Ipukazom Munnpocsemenus Poccun ot 06.08.2021 Ne CK-228/03 u Pocobpnanzopa ot
06.08.2021 Ne 01-169/08-01 «PexoMeHaaIiu it CHCTEMBI 00IIET0 00Pa30BaHUS M0 OCHOBHBIM
noxxogaM K (OPMHUPOBaHWIO  TrpaduKka  MPOBEJICHUS  OICHOYHBIX  TPOIEAYp B
0011e00pa3oBaTeIbHBIX OPTaHU3ALINIX .

Pabouas nporpamma yueOHOro npenmera «Aiaredpa» st 00yJaromuxcss Ha ypOBHE OCHOBHOI'O
o0mrero o0pa3oBaHusi OPUEHTUPOBAHA Ha IIeJIEBbIE MPUOPUTETHI, CHOPMYIHUPOBAHHEIE B paboueit
nporpamme Bocniutanusg MBOY Kpacnoapmeiickoit COILL.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEMETA «AJITEBPA>

Anrebpa sBJISETCS OJHUM K3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMsA: OHA
oOecreynBaeT U3yuyeHue JIPyTrux AUCHUIUINH, KaK €CTECTBEHHO-HAayYHOr 0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHUs U B MOBCEIHEBHOW XKU3HU.
PazBute y oOyuarommuxcs Hay4YHBIX [PEJICTaBICHUM O TPOUCXOXKIEHUU U CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crmocobe OTpakeHUs MaTeMaTHYeCKOM HayKoi sBIeHUN u
IpOIIECCOB B TMpHUpPOAe U OOIIeCTBE, POJIU MATeMaTHYECKOrO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHUS M KauecTB
MBILUIEHHSI, HEOOXOAUMBIX JUIsl aJanTalid B COBpPEMEHHOM IMdpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JeMcTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCBOEHNE Kypca aireOpbl o0ecrneunBaeT
pasBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIOJB3YIOT JIeAYKTUBHBIE U



WHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUlo, adCTparipoBaHUE W aHAJIOTHIO.
OOydenne anreOpe MpeanonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NEATEeTbHOCTH
o0yyarolmuxcsi, TMO3TOMY CaMOCTOSITEJIbBHOE  pPELEHUE 3aJad  SBISIETCS — peaju3anuei
JEeSATEIbHOCTHOTO MTPUHIIMIIA O0yUEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAlOT COJEp)KaTelIbHO-METOAMYeCKUE JMHMU: «YHucna u
BBIUUCIICHUS», «AJreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIUMY.
Kaxxgas u3 3TuX coaepKaTeIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHUAMH. B Xoae uzydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOANUTCS JTOTMUYECKH PacCykAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aaredpay BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOLIME OBJAQJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCcKOTro
si3bp1ka. Coziep KaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBiIsSeTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanue nuHuUM «Yucna W BBIUKCICHHS» CIYXKHUT OCHOBOW [UIsl JajbHEHIIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIICHUS,
(GOopMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, & TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi TTOBCEJHEBHOH KM3HHU. Pa3sBUTHE MOHATHA O YHCIE HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PALMOHAIBHBIMH M HUPPALMOHATIBLHBIMU YHCIIAMU,
dbopMupoBaHHEM MPEACTABICHUN O JACHCTBUTEIHLHOM 4HMCIE. 3aBEpIICHUE OCBOCHHS YHCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Cognepkanue JBYX aireOpamdeckux JHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHUYeCKOTO ammapara, HEOOXOJMMOTO A pelIeHHs 3adad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
yueOHBI  MaTepuan TIpPYNNHPYETCs BOKPYT  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHsSI MAaTEMAaTUYECKUX MOJENeH,
OIKCaHMs MPOLECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT Takxke
JanbHEeWIee pa3BUTHE ANTOPUTMMYECKOTO MBIIUIEHUS, HEOOXOJWMOIO, B YAaCTHOCTH, MJIs
OCBOCHHMS Kypca HWH(GOPMATHKH, ¥ OBJIQJICHWE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIYyYCHHUE
oOydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH /Il OTHCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3ydenue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMyuHbIe
BbIPAa3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHUT BKJIJ] B )OPMHPOBAHUE TIPECTABICHUI O PO MAaTEeMaTHKH B Pa3BUTHUU [UBUIIH3AINN
U KYJIBTYpPHI.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «AJITEBPA»

[IpakTuueckasi 3HAUMMOCTh MIKOJIBHOTO Kypca anredpbl 8-9 kiacca COCTOUT B TOM, UTO
MNPEAMETOM €ro HM3Yy4EHHS SIBISIOTCS KOJIMYECTBEHHBIE OTHOIIEHUS M MPOILECChl PEaTbHOIO
MUpa, ONKCAaHHBIE MAaTEeMAaTUYECKUMHU MOJAENSIMU. B coBpeMeHHOM 001iecTBe MareMaTudeckas



MOJArOTOBKAa HEOOXOAMMAa Ka)XJIOMY 4YEJOBEKY, TaK KaK MaTeMaTHKa HpPHUCYTCTBYET BO BCeX
cdepax 4enoBeyeCKon AeATeIbHOCTH.

OnHOM M3 OCHOBHBIX IIEJIel U3y4eHHs areOphl SBISETCS Pa3BUTHE MBIIIICHUS, TIPEKIE
Bcero (hopmupoBaHue aOCTPaKTHOro MblUIeHUs. B mporecce usydenus anredpsl GopmMupyercs
JIOTHYECKOE M aJITOPUTMUYECKOE MBINUICHUE, a TAaKXKe TaKhe KayeCTBAa MBIIUICHUS, KaK CHJIa U
rMOKOCTb, ~KOHCTPYKTMBHOCTh M  KPUTHYHOCTb. [l ajgantamum B COBPEMEHHOM
UH(POPMALIMOHHOM 00IIecTBE BaXKHBIM (PaKTOPOM SIBISIETCS (POPMHPOBAHUE MATEMATUYECKOTO
CTWJSL MBIIUICHUS, BKJIIOYAIOIIEro B ce0s MHAYKUUIO M JAEeJyKLUHIo, 0000leHue u
KOHKPETHU3aIMI0, aHAJIN3 U CHUHTE3, KJIACCH(PHUKALMIO U CHUCTEMATU3AIUI0, a0CTparupoBaHue U
aHaJIOTHIO.

OOyuenune anrebpe Ma€T BO3MOXKHOCTH IIKOJIBHUKAM HAy4YHTHCS ILIAHHPOBATH CBOIO
JeSITeIbHOCTb, KPUTUYECKU OLICHUBAThH €€, IPUHUMATh CaMOCTOSITENIbHbIE PEIIEHUs, OTCTauBaTh
CBOM B3TJISAJIBI U YOCIKACHUS.

B mpouecce usyuyeHus anreOpbl IIKOJBHUKM y4YaTCsl HM3JaraTb CBOM MBICIH SICHO M
MCUEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITOJHEHHUS MAaTEMATHYECKHX
3aIlucei, MPH 3TOM UCIIO0JIb30BAaHUE MAaTEMaTHUYECKOTO SI3bIKA IT03BOJIAET Pa3BUBATh Y YYalUXCS
IPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.

3HAaKOMCTBO C MCTOpUEH pa3BUTUs anreOpbl Kak Hayku (QOpMHUpYeT Yy ydalluxcs
npecTaBiIeHUs 00 anredpe Kak 4acTH 0OIIeUeIOBEYeCKON KyIbTYPHI.

3HauyMTeNbHOE BHUMAaHKE B U3JI0KEHUU TEOPETUUECKOr0 MaTepuala Kypca yaeseTcs ero
MOTHUBAIMH, PACKPBITUIO CYTH OCHOBHBIX IMOHSATHH, UIeH, MeTon0oB. OO0y4eHne MOCTPOCHO Ha
06a3e TeopUM pa3BUBAIOIIEIO OOYYEHMs, YTO JOCTUIAETCSI OCOOCHHOCTSAMHU H3JI0KEHUS
TEOPETUYECKOI0 MaTepuala U yNpaXKHEHUSIMHM Ha CpaBHEHME, aHAJMU3, BbIACJIECHUE IJIABHOTO,
yCTAQHOBJIEHHE  CBs3ell, Kiaccudukanuio, o0oOmeHue u  cucremaruzanuio.  Ocobo
aKIEHTHPYIOTCS  COJEPXKATEIbHOE pPACKPBITHE MaTeMaTHYeCKMX TIOHSITHH, TOJKOBAaHUE
CYIIHOCTM MaTeMaTHYeCKUX METOJAOB M OO0JacTH HUX MPUMEHEHMs, JIEMOHCTpaIUs
BO3MOXKHOCTEH TPUMEHEHHUS TEOPETUYECKHX 3HAHWHM IS PElIeHHs pa3HOOOpasHBIX 3a1ady
IPUKJIAJHOTO XapakTepa, HalpuMep, PELIeHHs TEKCTOBBIX 3ajau, JEHEXHBIX M MPOLEHTHBIX
pacuéroB, yMEHHME II0JIb30BAThCSl KOJIMYECTBEHHOW HHGQOpMalMen, MpelCcTaBlIeHHON B
pa3nn4HbIX (opMax, yMEHHE YUTATh IPaUKH.

Oco3HaHue o001Iero, CyIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a30if mans pelieHus
ynpakHeHUH. BakHO NMpPUBOAWUTH JA€TalbHbIE MOSICHEHUS K PELICHUIO TUIOBBIX YIPaKHEHHM.
OTHUM pacKpbIBaeTCs CyTh METO/1A, MTO/IX0/1a, IPEIaraeTcsl aIrOPUTM WIIM S3BPUCTHUYECKAs cXxema
pelLIeHHs yIIpaKHEHUH onpeieEHHOro TUuma.

[TpropuTeTHBIMH LIETIMU 00yUEHHUSI MaTeMaTKe B 5—9 kiaccax sSBISIOTCA:

- (hopMupoBaHHE LEHTPAIBHBIX MaTeMaTUYECKUX MOHATHHA (YMCIIO, BEIMYUHA, T€OMETPHUECKas
durypa, mnepemMeHHas, BEPOATHOCTb, (YHKIMs), OOECIeUYNBAIOUIMX MPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHUs 00yUaroIIuXCs;

- TOJABEJEHHE OO0YyYaroIMXCsd Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPY)KAIOLIero MUpa, MOHUMAaHWE MaTeMaTHKH KaK 4YacTh OOIIed KyIbTYypbl
YeJI0BEUYECTBA;

- Pa3BUTHE MHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW O0YyYaroluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, HWCCIIEJOBATEILCKUX yYMEHHWH, KPUTHYHOCTH MBINUICHUS, HHTEpeca K W3YUEHUIO
MaTeMaTHKH;

- (opmupoBanue (GYHKIMOHATIHHON MaTeMaTHYecKOW T'PaMOTHOCTH: yMEHHs pPacro3HaBaTh
MPOSIBJICHUS MaTeMaTHYECKUX MOHATUH, 00BEKTOB u 3aKOHOMEPHOCTEN
B PEATbHBIX JKU3HEHHBIX CUTYAlUsX U MIPU U3YYEHUU JAPYTUX YYeOHBIX MPEAMETOB, IPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (OPMYIHPOBAaTh MX HA SI3bIKE MAaTEMAaTUKU U CO37aBaTh
MaTeMaTHYECKUEe MOJIENIH, NPUMEHATh OCBOEHHBI MaTeMaTHYECKUH ammapaT Ui peIIeHUs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHUPOBATh M OIICHUBATH MOIYUYECHHBIE PE3YJIbTATHI.



MECTO YYEBHOI'O ITIPEJIMETA «AJI'EBPA» B YYUEBHOM IIVIAHE

Pabouas mporpamma yuyeOHOro mpenmera «AinreOpa» (0a30BbI ypOBEHb) paccyuTaHa Ha
272 y4eOHbIX 4aca 4 yaca B HeAelo Npu 34 yuyeOHBIX HeAensax. YUeOHBIM TUIaH Ha W3y4YeHHE
anreOpsl B 8 kiacce oTBOAUT 4 y4eOHBIX yaca B HeAento, Bcero 136 yacoB mpu 34 ydeOHBIX
HenemsiX, B 9 kimacce oTBOAMT 4 y4eOHBIX yaca B Henento, Bcero 136 yacoB mpu 34 ydeOHBIX
Henemsix. B 8-9 kmacce B COOTBETCTBUHM ¢ METOAMUYECKUMH PEKOMEHAALMSMH 10 BBEICHUIO
®OOII (mucema Munnpocsemnieaus Poccun ot 03.03.2023 Ne03-327, ot 22.05.2023 Ne 03-870)
npu nepexone Ha @OOII He B mepBbIid TOA M3yYSHHS Ha COOTBETCTBYIOIIEM YPOBHE OOILEro
00pa3oBaHUsl BO3MOXHO M3y4EHHE BEPOSTHOCTHO-CTATUCTUYECKOTO COJEp>KaHUS B paMKax
yueOHOTo Kypca «Anredpay 3a cyer BblneneHus 1 yaca u3 yactu, GopMupyemMoi ydacTHUKaMH
00pa30oBaTebHbIX OTHOIICHUH.

Jis peanu3anuu mporpaMMbl UCTIONB3YIOTCS YIEOHHK JITsl YIUTENs B 00yJarouXCs:
Jnst yaurens:

«Anrebpa 8» - M.: Uznarensckmii 1nieHTp «Benrtana-I'pad», 2021, A. I'. Mepsnsak, B. b.
[Tonouckuit, M. C. Sxup «Anredpa 9» - M.: M3narenbckuii entp «Benrana-I'pady», 2022

Jlist oOy4arorerocs:

«Anrebpa 8» - M.: Uznarensckuii neHtp «Benrana-I'pad», 2021, A. I'. Mepsnsak, B. b.
[Tonouckuit, M. C. Sxup «Anredpa 9» - M.: M3narenbckuii enTp «Benrana-I'pady», 2022

IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI OCBOEHMA
ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS IIporpaMMmbl ydyeOHOro Kypca «Aunredpay»
XapaKTepU3YIOTCS:

1) naTpuoTHYecKOe BOCIINTAHHE:

MpOSIBIIEHUEM MHTEepeca K TMPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTuKH,
[IEHHOCTHBIM OTHOLIEHHEM K JOCTHXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHICKOU
MaTeMaTUYeCKON MIKOJIBI, K MCTIOJIb30BAHUIO ATUX JOCTHIKEHUN B IPYTUX HAYKaX M MPHUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peajlu3allid ero Ipas,
MPEACTABICHHEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIITMOHHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SBIIGHUH, MPOIIEyp TPaKIaHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHILIUIIOB B I€ATEIHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aqad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHUEM BXHOCTH MATEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKCHUU BCEi
KU3HU 711 YCHEIIHOM npodeccruoHalbHON IeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,



OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUsS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBECHHBIX MMOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U O3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUN, YMEHUIO BUJETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTaIel B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IMpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeNOBEKa, MPHUPOABI W O0OIIeCTBa, MMOHUMaHUEM
MaTEeMaTHYECKONH HayKh Kak c(epbl YeIOBEYSCKOW NEATETbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH ISl PA3BUTHS LIUBUJIM3ALMHU, OBJIAJICHUEM SI3IKOM MATEMATUKHA U MATEMATUYECKOMN
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJACHUEM NPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENBbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
IMOIMOHAIBLHOIO 0JIArONOoJIYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHUS B HMHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 3JJ0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryyspHas Qu3udeckas aKTHBHOCTh), CHOPMHUPOBAHHOCTHIO HAaBBIKA pe(IICKCHUH,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4e0BeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpHUEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pellleHus 3ajad B o0yactu
COXPAHHOCTH OKPYKAIOWIEH Cpeabl, IJIAHUPOBAHUS TOCTYNKOB W OIEHKHM HMX BO3MOXHBIX
MOCJICJICTBUM NI OKPY>KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa HKOJOTUUYECKUX
npo0JsieM U MyTel X pelieHus;

8) ajanTanusi K N3MEHAIUMCS YCJI0BUSAM COIMATbHOW M MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIECTBUSM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JAEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Y IPYTHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OMBITA IPYTUX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHclie (HOPMYIUPOBATH UJIEH,
MOHSTHUS, THUIOTE3bl 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHUCJIE paHee HEW3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYaIlMIO, BOCIHPHHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMBIC DPEIICHUS W
JencTBUsI, POPMYIIMPOBATH U OIIEHUBATH PUCKH U MTOCIIEACTBUS, (JOPMHUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATHI
Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJornueckne geicTBUs:
® BBIBISATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHUN MEXIy TOHITHSAMHU, (HOPMYIHUPOBATH OMpPEACICHUs TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIsi 00001IeHus
Y CpPaBHEHUS, KPUTEPUU TPOBOJIMMOI0 aHAJIU3A;
® BOCIPHHUMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIE H
OTpHUIATENIbHbIC, eANHIYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,



BBISBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUN;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKII04EeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0OKa3aTelbCTBA MATEMaTHYECKUX YTBEPXKICHMH (mpsiMble H  OT
IPOTUBHOI0),  IMPOBOJUTH  CAMOCTOSITEIbHO  HECIOXKHBIE  JI0Ka3aTeJbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTPAaUBATh ApPryMEHTAIUIO, NPUBOIUTH IMPHUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pemieHust y4eOHOM 3anaun (CpaBHUBATh HECKOJIBKO BApHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIIOJIb30BaTh  BOMNPOCHI ~ KaK  HCCIIENOBATENIbCKHMM ~ MHCTPYMEHT  I[1O3HaHUA,
(dopMynupoBaTh BOIIPOCHI, ¢dukcupyroume IIPOTUBOpEYHE, npobiuemy,
CaMOCTOSITEJIbHO yCTAaHAaBJIMBAaTh MCKOMOE M JaHHOe, (OpMUpPOBaTH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3ULIMI0, MHEHUE;

IPOBOJIUTH IO CaMOCTOSATENIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIM HKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOSITeNIbHO  (hOpMyJIMpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJibTaTaM
POBEAEHHOTO HAOIIOJEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IEHHI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MIPOIECCA, @ TAKKE BBIABUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(pOpPMAIMM, JAAHHBIX, HEOOXOAMMBIX
JUIS peLLICHUs 3a1a4H;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATh MH(OpMAIUIO
pas3INYHbIX BUAOB U (POPM NPECTABICHHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUsI MHYOPMAIIMK U WLTIOCTPUPOBATH PelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUH 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM HIIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU H LEISIMHU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXXaTh CBOK TOYKY 3pEHHUS B YCTHBIX M
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
MOJIy4YEeHHBIH pe3ynbTaT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOMPOCHI 1O CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOIJIEMBI,
pemaeMoil  3ama4yd, BBICKAa3bIBaTh HJIEH, HAIlCJICHHBIE Ha TOWCK PEIICHHS,
CONOCTABIATh CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYaCTHHKOB JHAaJIora,
0OHapy>KUBATh Pa3INuue U CXOJCTBO MO3UIHUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3HOTIJIacHsl, CBOM BO3PAKCHHUS,



® [PEICTABIATH PE3yJbTAaThl PEIICHUS 3a7a4H, SKCIICPUMEHTA, UCCICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a1ad IMPE3CHTAIUH U
O0COOEHHOCTEHN ayAUTOPUH;
® [IOHMMaTh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHONW W WHIWBUAYAIBLHOU pabOTHI
IPU PEIICHUU YIeOHBIX MATEMAaTHUCCKUX 3a/1a4;
® [IPUHUMATH IIeJTb COBMECTHOM JESATEIBHOCTH, IJITAHUPOBATh OPTaHU3AI[MI0 COBMECTHOMN
paboThl, pacmpenensiTh BHIbI PabOT, JOTOBAPUBATHCS, OOCYXKAaTh TPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;
® y4acTBOBaTh B TpyNIoBeIX (opmax paboTel (0OCykaeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBbI U JIPYTHE), BBHIIOJIHITH CBOK YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaHJIbI, OIICHUBATh KAuYeCTBO CBOETO BKJaJa B
OOIIHI TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.
PeryasiTHBHBbIe yHHBepcaJIbHbIe y4eOHbIE 1eiiCTBHS
Camoopranu3amnus:
® CaMOCTOSTEIBHO COCTaBIIATh IUIAH, AJITOPUTM pEHICHHS 3aJadd (WU €ro 4YacTh),
BBIOUpATh CHoco0 pemeHus ¢ y4€TOM MMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BaPUAHThI PEHICHUH C YUETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIHOHAIbLHBI HHTEJLIEKT:
® BJAJETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJIS TMPOLIECCa U Pe3ysbTaTa peleHus
MaTEeMaTHYECKOM 3aa4M;
® MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHHH 3a/Ja4H, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YNIbTATa JCATEIHHOCTH TTOCTABICHHOHN IETN U YCIOBUSM,
OOBSICHATh TPHYMHBI JOCTHXKCHHUS WM HEIOCTHDKECHUS IIeTTH, HaXOJHWTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI 8 KIIACC

K xoHmy oOyueHus B 8 KJjacce oOyd4aromuiicss MOJIYYUT CIEAYIOIIUE MpeIMeTHbIC
pe3yJIbTaThI:

Yuciaa 1 BLIYHCTICHUS

Hcnonb3oBaTh HavallbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTENBHBIX YHUCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, M300paKaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumMeHATh TOHSATHE apUPMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOJIWUTh KBaJpPaTHHIE
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTH KaJbKYISATOP, BHIMOIHITH MPEOOPA30BAHMSI BRIPAKEHUH,
coJiepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBI0 JECATUYHBIX IpoOed
crernenei uucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsSTh TOHSATHE CTENEHH C IEJBIM IOKa3aTelieM, BBIMOIHATh MPeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPKAIIUX CTETIEHU C L[ETbIM MTOKA3aTEIEM.

BBITIOTHATE  TOXKIECTBEHHBIE MPEeOoOpa3oBaHUsl PAMOHATIBHBIX BBIPAKCHHH Ha OCHOBE
MPaBUWII ACHCTBHIA HAJl MHOTOWICHAMH U alTeOpandecKuMu JPOOsIMH.

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.



[TpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHUM JUIsI  pELIEHUs pa3iM4yHbIX 3a4ad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU TPAKTUKU.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHeiHble, KBapaTHbIE YPAaBHEHUS U PALIMOHAJIBHBIC YPABHEHHUS, CBOASAIIMECS K
HUM, CHCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHus, €Clii UMEET, TO CKOJIBKO, M IIpoYee).

[Tepexoaute OT ciOBecHOM (GOPMYJIUPOBKM 3ahaul K e€ ajreOpanyeckod MOAEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHHWIl, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pPe3ysIbTar.

ITpyMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEILATh JIMHEIHBIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpapUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[Tonumath ¥  HCHONB30BATh  (DYHKIMOHAJIBHBIE TOHATHUS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENesATh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

CrpouTtsb rpaduku dJIeMEHTAPHBIX (GYHKINN BUIA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 10 €&
rpaduxky.

BeposiTHOCTB M CTATHCTHKA

W3Bnekatb W 1peoOpa3oBbIBaTh HHGOPMALMIO, TPEACTABICHHYIO B  Pa3IMUHBIX
UCTOYHUKAX B BUJE TaOdWll, Iuarpamm, rpaQukoB, HpPEACTaBIATh JaHHbIE B BHJE TaOuL,
nuarpamm, rpa@ukos.

Pemate 3amaun OpraHM30BaHHBIM MEepeOOPOM BApUAHTOB, & TAKXKE C HCIOJIb30BAHHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKHU JJIi MAaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
YHClIe CPETHUE 3HAUEHUS U MEPbI pacCEUBaHUS.

HaxonuTh 4acTOThl 3HAYEHUH U 9aCTOThI COOBITHS, B TOM YHUCIIE TOJIb3YACh pe3yIbTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxoauth BeposSTHOCTH Clay4yaillHBIX COOBITUH B M3y4EHHBIX OIBITaX, B TOM YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMHU, B CEPUSIX UCIBITAHUN IO TIEPBOTO
ycIiexa, B cepusax UCIbITaHui bepHysun.

HMeTh npeacTaBlIeHUE O CIIy4aliHON BEJIMUUHE U O PACIPEIEIEHUH BEPOITHOCTEN.

HmeTs mpencTaBieHne O 3aKOHE OOJIBIIUX YKCeN Kak O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.

INPEAMETHBIE PE3YJIBTATBI 9 KJIACC

K xoniy oOydeHus B 9 kJjacce OOYYAIOIIMICS TMOMYYUT CICAYIOMHUE TMPEIMETHBIE
pe3ynbTaThl:

Yuciia v BEIYMCIEHUS

CpaBHUBATH U yNOPSAAOUYUBATH PALIMOHATIBHBIE U UPPAIlMOHAIbHBIC YUCIIA.

BeimonuaTe apudmernueckue AeHCTBHUS C pallMOHAIBHBIMHU YHCIaMH, cOUYeTas YCTHBIC U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.



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

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yjbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHHUS, CBOASAIIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIE YPaBHEHUS.

Pemare cuctemsl IByX JIMHEWHBIX YPaBHEHMM C ByMs IIEPEMEHHBIMU M CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

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

ITpoBoauTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHMH, B TOM UHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPAaBEHCTB HA YHUCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOM,
3aIIUCBIBATh PELICHHE C TIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3a7ad.

DOyHKIUH

PacnioznaBath (yHKIIMM U3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKU PACIONIOKEHHE Ha

KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = ||, B 3aBHCHMOCTH OT 3HAUYeHHiT KOI(DDUIHEHTOB, OMUCHIBATH CBOACTBA

GbyHKLIU.

Crpouth u n300pakaTh CXe€MaTHYECKH IpadUKH KBaJApPaTUYHBIX (YHKIUI, OMHCHIBATh
CBOICTBa KBaJIpaTUUHbIX (PYHKUUN 1O UX rpauKam.

Pacno3HaBaTh  KBaJgpaTuuHyr0 (QyHKIHIO 10  (opMmyie, NPUBOAUTH IMPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peaTbHOMN KU3HHU, (PU3UKHU, TEOMETPHH.

YucJ10BbIE MOCJIE10BATEIbLHOCTH H POrPECCUH

Pacno3naBaTh apu(METHUECKYIO U F€OMETPUUYECKYIO NMPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHusl.

BbIMONHATE BBIYMCICHHUS C MCIOIB30BaHMEM (GOPMYJI N-ro 4ieHa apudmMeTrHdeckoil u
T€OMETPHUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEIBHOCTSIMH, B TOM YHCIE 3a7adu
U3 pealbHOM XKU3HU (C UCMOIB30BAaHUEM KalIbKYIATOPA, HIU(POBBIX TEXHOIOTHUM).

COJAEP)KAHUE OBYYEHMUS 8 KJIACC

Yuciia 1 BLIYHCICHUA
KBanpatHelii kopeHb u3 uucna. Ilonstue 00 wuppamuoHanbHOM uyuche. JlecaTndnble
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoNCTBA apu(METHUECKUX KBaJPATHBIX KOPHEH U MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BBIUYUTAHUE, YMHOKEHHE, JIeJIeHUEe ainredpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteiimine npoGHO-
paloHaIbHbIC YPaBHEHUS.

I'paduueckas uHTEpHpeTausl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHU C JBYMs II€peMEHHBIMU. lIpumMepbl peleHus cCucTeM HEIMHEHMHBIX YpaBHEHMU C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OOGNacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkmuu. CriocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadgukon
(GYHKLUH, OTpaXXKaIOLIUX pealibHbIe IPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPIMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. ['padmyeckoe perieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

BeposiTHOCTH M cTaTHCTHKA

[IpencraBieHue JaHHBIX B BUJIE TaOIUL], TUarpaMm, rpaguKoB.

MHOKEeCTBO, 2JIEMEHT MHOXKECTBA, NOAMHOXecTBO. Omepanuu Haa MHOXKECTBAMU:
o0beMHEeHHue, IepecedyeHue, jgonoigHeHue. CBoiicTBa omepauui HaJg  MHOXECTBAMU:
MIEPEMECTUTENBHOE, COYETATEIbHOE, paclpeleNnTeNbHoe, BKIOYeHus. lcnosp3oBanue
rpaduueckoro npeicTaBlIeHUs MHOKECTB JJIsl ONKUCAHUSl PEAJbHBIX MPOIECCOB U SIBICHUMN, TTPH
pelIeHnN 3aay.

N3mepenne paccenmBaHus AaHHBIX. JlUcrnepcuss M CTaHJAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

OnemMeHTapHble COOBITUS ciydaiiHoro omnbita. CroywaiiHele coObiTHs. BepositHocTH
coObITHil. ONBITHI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSIMHU. CiydailHbIi BBIOOD.
CBsi3b ME@XJy MaJlOBEPOATHBIMU M TMPAKTUYECKHU JIOCTOBEPHBIMH COOBITUSMU B MPUPOJE,
oO1IecTBe U HayKe.

HepeBo. CBoiicTBa 1€pEBBEB: €IUMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE BUCAYEH BEPILIHHBI,
CBSI3b MEXKJy YHUCIOM BepIIMH W uucioM pédep. IlpaBuino ymHoxkeHus. Pemenue 3anmau c
MOMOIIBIO TpadoB.

[IporuBononoxxupie coObITHA. [uarpamma Oitnepa. OObeauHEHHE U TEpeceYCHUE
coopiTuii. HecoBmecTHbie coObITHS. DopMmysa CIOKEHHS  BEPOSTHOCTEH.  YcCIoBHas
BeposATHOCTbH. [IpaBuino ymuoxxenus. HezaBucumsie cobbitus. [Ipencrapnennue skcepuMeHTa B



BHJIC JepeBa. PeleHne 3a1a4 Ha HaXO0XKJICHUE BEPOSITHOCTEH C MOMOUIBIO JIepeBa CIy4ailHOTO
AKCIIEPUMEHTA, JUarpaMm Ditiepa.

COJAEP)KAHUE OBYYEHMUA 9 KJIACC

Yuciia ¥ BbIYHMCICHUSA

PanyonaneHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npodu. MHOXKEeCTBO JIeHCTBUTENBHBIX YHUCEN, JCHCTBUTENbHBbIE YHUCIA KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4HCElN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
MHUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4Yucel.
[Tpukuaka v OLeHKa pe3yIbTaTOB BEIYNCICHHUM.

YpaBHeHusI U HepaBEeHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIMXCA K  KBaJpaTHBIM.
bukBanpaTtHoe ypaBHeHMe. [Ipumepbl penieHHs ypaBHEHUH TpeTbed M YETBEPTOM CTENEHEen
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemenue JTPOOHO-PAIIMOHATIEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a71a4
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS INEpeMEHHBIMU U ero rpaguk. PemieHue cucteMm ABYX JMHEWHBIX
YpaBHEHUH € ABYMs INEpEeMEHHbIMU. PelieHue cucTeMm [BYX YpaBHEHHH, OJAHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEpEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajjau anredpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHnne JNMHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. ['paduueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y = VX, y = |X| i ux cBoiicTBa.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

[TonsiTHE YMCITOBOM MOCIEAOBATENBHOCTU. 3aJaHUE TOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To WiieHa.

Apudmernueckass M reomeTrpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apru(MeTHUECKONH U TeOMETPUYECKON MPOTPECCHil, CyMMBI IEPBBIX N YJIECHOB.

N3o00pakeHne wWiICeHOB apu(METHUECKOW M TECOMETPUUYECKOW MPOrpPEecCHil TOYKaMU Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIBHBIN poCT. CII0KHBIE TPOIEHTHI.

DJIeMeHTbl KOMOMHATOPUKHU U TEOPHH BEPOSITHOCTH



[TpencraBnenne nanHbix. OnucarenbHas cTaTuCTUKA. OCHOBHBIE IPaBUIAKOMONHATOPUKH.
Coueranus u uncio coueranuil. Tpeyronbauk Ilackans. YactoTa 1 BEpoATHOCThCIy4aitHOIO
coObITus. Kiaccuueckoeonpenenenne BepoaTHOCTH. HadanbHbleCBEAEHHS OCTaTUCTHKE.
HecoBmectnbie coObiTus. Teopema o cioxeHun BepossTHOCTEH. He3aBrcuMble COOBITHSL.
Teopema 06 YMHOXKEHUU BEPOSITHOCTEH



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne i/

HaumenoBanue pa3aesioB U TEM

KoanyecTBo 4acoB

KonTpoabubie IIpakTuuyeckue

DJlIeKTpOoHHbIe (LM (ppoBbIE)

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 PanmonanbHbie BEIpaKEHUS. 45 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
, KBanpaTubie kopHH. JleiCTBUTENbHBIC ’5 . BuGnuorexa LIOK
aucia. https://m.edsoo.ru/7f417af8
bubmunorexa [JOK
K . 2
3 BA/PATHRIC YPABHEHHA > 3 https://m.edsoo.ru/7f417af8
4 OmnucarenbHas CTAaTUCTHUKA. 5 bu6mmoreka [JOK
PacceuBanne qanHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Mrosxectsa > https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
6 B 7 7 1
CPOATHOCTL CIlyHIAHHOrO COOBITHA https://m.edsoo0.ru/7f417fb2
bu6mmorexa [IOK
7 B
BE/ICHUE B TEOPHIO rPa(os > https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
8 Cayuaitbie cobprms 8 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
9 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 4 1 httos://m.edsoo.ru/7FA17fb2
10 IToBTOpEeHME U cucTEMaTU3aLUs 7 bubnuorexa [IOK

https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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TEMATHUYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne i/l P Konrpoabnsie IIpakTuueckue (uitpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuoreka [IOK
yucia https://m.edso00.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuoreka [IOK
OJIHOM NepEMEHHON https://m.eds00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
5 o 16 1
YHIHHH https://m.edso00.ru/7f419d08
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1 Eggﬁﬁfgg?ﬁ}; £419408
7 OneMeHTbl KOMOMHATOPUKH U TEOPUU 39 1
BEPOSITHOCTH
3 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 20 1 bubnunoreka LIOK

3HAHUHI

https://m.edso0.ru/7f419d08
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