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IosicHUTeIbHAS 3aMUCKA

Paboyas mporpamma cocTaBieHa Ha OCHOBE:

1. ®enepanbuoro 3akona PO «O6 obpazoBanuu B PO» o1 29.12.12. 1. Ne 273-D3

2. @enepa’bHOTO TOCYJAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHIApTa OCHOBHOTO OOIIEro
oOpa3oBaHus (YTBEpXkICH NMpHKa3oM MHHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oenepaunu ot «17» npekabps 2010 r. Nel897), (B pen. mpuka3oB MuHucTepcTBa
oOpazoBanus u Hayku P® ot 29.12.2014 N 1644 u ot 31.12.2015 . Ne 1577);

3. TlpumepHOl OCHOBHOU 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS,
0JI00peHHOM penieHreM (eepaaTbHOTO YIeOHO-METOINIECKOT0 00BEIMHEHUS 10 00IIeMYy
obpazoBanuio (mporokos ot 8 ampens 2015 . Ne 1/15),

4. OcHOBHOW 00pazoBaTEBPHON MPOrpaMMbl OCHOBHOTO oOmiero ooOpaszoBanus MKOY
«SIpxoBckas COLLy;

5. Tonoxenus MKOY «fpkoBckas COUI» «O pabodeit nmporpamme y4eOHOTO MpeaMera,
y4eOHOTO0 Kypca, Kypca BHEYPOUHOU eI TEIHOCTIY;

6. ®denmepanbHOrO TepevyHS yYEOHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAHUIO B
00pa30BaTEeIbHOM YUPEXKACHUHU, PEaTU3yIoIUX o0pa3oBaTelbHbIE MPOrpaMMbl OOIIETo
00pa30BaHUs U UMEIOLIUX FOCYIaPCTBEHHYIO aKKpEIUTAIIHIO.

7. Astopckoit mporpammel A.I'. Mepaiska, B.b. [lononckoro, M.C. Skupa no anredpe ass
7-9 xiaccoB 00meoOpa3oBaTeNbHBIX YUPEKIACHUN, BXOMSIIICH B EAUHBIA  peecTp
MIPUMEPHBIX OCHOBHBIX 00Pa30BaTEbHBIX MPOTPAMM.

esn n 3aga4u M3y4yeHUus1 y4eOHOro npeamera «AJaredpa»

Heas peanuzammu mporpaMMbl  ydeOHOTO TipeaMmeTa «Anredpa» OCHOBHOTO —OOIIEro

o0pa3oBaHUsl SBISIIOTCS: JIOCTHIKCHHE YUYAIIUMHUCS TUIAHUPYEMBIX pe3yJabTaToOB: 3HAHWH,

YMEHHM, HaBBIKOB, KOMIIETEHIIM M KOMIIETEHTHOCTEH, OMpENeNIeMbIX JIMYHOCTHBIMH,

CEeMEMHBIMU, OOIIECTBEHHBIMH, TOCYAaPCTBEHHBIMU MOTPEOHOCTAMU U  BO3MOKHOCTSIMH

oOyyaronierocss CpeIHero IIKOJbHOTO BO3pacTa, HHAWBHUIYalbHBIMU OCOOCHHOCTSIMU €ro

Pa3BUTHUSI U COCTOSTHUS 3JJ0POBbSI.

JlocTrkeHue MOCTaBJICHHBIX LeJIel pellleHne CIEeIYIOIINX OCHOBHBIX 3aa4:

® OBJAJETh CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUH, HEOOXOAUMBIX JUIsl IPUMEHEHHUS B
MIPAKTUYECKOU JESITeNbHOCTH, U3yYEHUN CMEKHBIX AUCLHUILIINH;

e CrocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHUIO, GOPMUPOBATH KauecTBa, HEOOXOIUMBbIE
YeJIOBEKY JUIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTH4eCKON AeATEeIbHOCTHU: ICHOCTU U TOYHOCTH MBICIIH, UHTYULIUH, JIOTUYECKOTO
MBIIILJICHHS, IPOCTPAHCTBEHHBIX MPEICTaBICHHM, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEM;

e (opmupoBaTh npeacTaBieHUs 00 UACSIX U METOJaX MAaTEMAaTUKH KaK YHUBEPCAIBHOTO S3bIKa
HayKH U TEXHHUKH, CPEACTBAX MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;

® BOCIUTHIBATh KYJIbTYpPY JINYHOCTH, OTHOIIEHNE K MATEMAaTUKH KaK 4acTu
o0l1e4enoBeuecKoi KyabTyphl, HIOHUMaHUE 3HAYMMOCTH MaTEeMAaTUKH JUIsl HAYYHO -
TEXHUYECKOTO MpoTpecca, Urpariiei 0cooyro posib B 00IIECTBEHHOM Pa3BUTHU.

IleHHOCTHBIEC OPUEHTHPBI
JUis1 5KM3HU B COBPEMEHHOM OOIIIECTBE BayKHBIM SIBIIAETCS] (OPMUPOBAHUE
MaTEeMaTHUYeCKOTO CTHJISI MBIIIJICHUS, TPOSBIISIONIMECS B OIMPEICICHHBIX YMCTBEHHBIX HaBbIKAX.
MaremaTika HWrpaeT BaXHYK poJib B o0Omel cucreme oOpasoBanus. Hapsny c

o0ecrieyeHHEeM BBICOKOW MaTeMaTHMYECKOW MOJArOTOBKU YYalUXCs, KOTOpbIe B JalbHEHIIEM B

cBOel Mpo(ecCHOHANBHON AeATeNbHOCTH OyayT TNOJb30BAThCS MaTEeMAaTUKOM, Ba)kKHeHIIeH

3ajaueil oOydeHuss  sBisercs  oOecliedeHue HEKOTOpPOro TapaHTHPOBAHHOTO —YPOBHS

MaTeMaTH4eCKOM MOATOTOBKHU BCEX IKOJIBHUKOB HE3aBHCHUMO OT CIEIHATbHOCTH, KOTOPYIO OHU

n30epyT B panbHeieM. /i1 mpoIyKTUBHOM JeITeIbHOCTH B COBPEMEHHOM HH(GOPMAIIMOHHOM

Mupe TpedyeTcs JOCTATOYHO NMpoYHas 6a30Bast MaTeMaTHuecKkas noaroroska. Kype anredpst 7-9

KJIacCOB sBIsETCS 0a30BBIM Ui MaTeMaTU4ecKoro oOpa3oBaHUS W PAa3BUTHUSA ILIKOJBHHKOB.

AnreOpandeckre 3HaHUS UM YMEHHsT HEOOXOAMMBI Ul M3y4eHHs reoMeTpuu B 7-9 Kiaccax,
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anreOppl M MaTemarudeckoro anainm3a B 10-11 kiaccax, a TakkKe H3YUEHHsS] CMEXKHBIX
JMCLUTUINH.

[IpakTuyeckas 3HaYMMOCTh MIKOJBHOTO Kypca anreOpbl 7—9 KiaccoB COCTOUT B TOM, YTO
peaMeTOM e€ U3yUEHUs SABIISIOTCS KOJIMYECTBEHHBIC OTHOIICHHS U MPOIIECCHI PEealIbHOTO MHUPA,
OMMCAaHHBIE MAaTEeMaTHYECKUMHU MOJIENsIMU. B coBpeMeHHOM OOIIecTBE MaTeMaTHYecKas
MOJTOTOBKa HEOOXOaMMa KaKIOMY YeJIOBEeKYy, TaK KaKk MaTeMaTHKa NMPHUCYTCTBYET BO BCEX
cdepax geIoBeUecKon AesITeILHOCTH.

OOyuenne anreOpe HaéT BO3MOKHOCTH INKOJBHUKAM HAYYUTHCS IUIAHUPOBATH CBOIO
NeATeNbHOCTh, KPUTHUYECKH OLIEHHBATh CBOIO JEATENBHOCTh, MPHUHUMATh CaMOCTOSTEIbHBIC
peleHsl, OTCTauBaTh CBOM B3TJIABI M YOCKICHHSI.

B mporecce wu3ydeHus anreOppl MIKOJBHUKH YYaTCsl M3JaraTh CBOM MBICIH SICHO H
MCYEPIIBIBAIONIE, TPHOOPETAIOT HABBIKK YETKOTO W TPAMOTHOTO BBIMTOJHEHHS MAaTEMaTHYECKHX
3aIMCe, TIPU ATOM HCIOJIH30BAHUE MATEMAaTHYECKOTO SI3bIKa MO3BOJISIET PAa3BUBATh Y yUAITUXCS
IPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.

3HaKOMCTBO C HCTOpHUEH pa3BUTHS anreOppl Kak Haykdn (OpMHUpPYET Yy ydamuxcs
MIPEJCTAaBICHUS O MaTeMAaTHKE KaK YaCTH OOIIEUeTI0BEYECKOM KYIbTYpPHI.

3HaYNTEIbHOE BHUMAHHE B W3JIOXKCHUU TEOPETHUYECKOTO MaTepHalia Kypca yIeNseTcsl ero
MOTHBAIIUH, PACKPBITUIO CYTH OCHOBHBIX TMOHSITHH, Maei, MeTog0oB. OO0ydeHHEe MOCTPOCHO Ha
0aze TeOpHHM pa3BUBAIOMICTO OOYYEHHWs, UYTO JOCTUTAETCS OCOOCHHOCTSMH H3JI0KCHUS
TEOPETHUYECKOTO MaTepHaia W YNPaXKHCHUSMH Ha CpaBHEHHUE, aHAJW3, BBIJCICHHE TIIaBHOTO,
yCTaHOBJICHHWE  CBs3ed, Kiaccudukamuio, 0000menne u  cucremaruzanuio.  Ocobo
aKIEHTUPYIOTCST  COJIEpXKATEIbHOE PACKPBITHE MATEMAaTHUYECKUX TIOHSATHH, TOJKOBAHHE
CYIIHOCTH MAaTeMaTHYECKUX METOJOB M OOJIACTH WX MPHUMEHEHHs, JIeMOHCTpaIus
BO3MOJKHOCTEH IPUMEHEHMs] TEOPETUYECKUX 3HAHMHM Ui pelIeHus 3a7ad MPHKIATHOTO
XapakTepa, HalpuMep, pelleHHsl TEKCTOBBIX 3aJau, AEHEKHBIX U MPOLEHTHBIX PACYETOB, yMEHUE
10JIb30BaThCs KOJIMYECTBEHHON MH(pOpMaLMel, MpeICTaBIEHHON B pa3IMYHbIX opMax, yMEHHE
yuTaTh rpaduku. Oco3HaHHUE 00IIEro, CYIECTBEHHOTO SBIISIETCS OCHOBHOM 0a30# ISl penieHus
ylnpaxHeHuil. Ba)kHO NMpUBOIUTH JeTanbHbIE MOSICHEHUS K PELICHUIO THUIOBBIX YNPa)KHEHUH.
OTHUM pacKpbIBaeTCs CyTh METO/a, MOAX0/a, IPeUIaracTcsi aIFTOPUTM WM dBPUCTUYECKAs CXEMa
peleHus ypaKHEHUH ONpeieIeHHOTO TUIIA.

AnreOpa HanesneHa Ha (JOPMHUPOBAHHME MATEMaTHMUYECKOTO ammapara JJIs pelleHus 3a1ad U3
MaTeMAaTUKH, CMEXHBIX MPEIMETOB, OKPY)KaoLlel peaabHOCTH. SI3bIK anreOpbl MOAYEpKUBAET
3HaYeHHE MATEeMAaTUKU KakK sI3blKa JUIsl TOCTPOEHUS MaTeMaTHYeCKMX MoJelel, MpOoLeccoB U
ABJICHUH peasibHOro Mupa. OJHON M3 OCHOBHBIX 33Ja4 U3y4eHMs alreOpbl SBISIETCS pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHMS Kypca
MHOOpPMATUKK; OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxiaeHuil. I[IpeoOpazoBanue
CHUMBOJIMUECKMX (OpPM BHOCUT CBOM crneuumpuyeckuil BKJIAJ B pa3BUTUE BOOOpaXKeHMS,
CrocoOHOCTEeH K MareMaTHYecKoMy TBOpuYecTBY. [lpyroil BaxHOH 3amaueil mzydeHus anreOpbl
SABJIICTCS. TOJIyYEHME UIKOJbHUKAMU KOHKPETHBIX 3HaHUM O (QyHKUMAX Kak BaxKHeWIeH
MaTeMaTU4YeCKOM MOJeNu JUld ONMCAHUS M MCCIEAOBAaHUS Pa3sHOOOpPA3HBIX IMPOLECCOB, IS
(GbopMUpPOBaHUA Yy YYALIUXCS NPEACTABICHUN O POJIM MAaTEeMaTUKU B PasBUTUU LUBWIM3ALUU U
KYJIBTYPBHI.

Onucanne mecra y4e0HOro npeaMera B y4eOHOM IIaHe
B y4yeOHOM 1ulaHe mIKOJBI TNpeaMeT «Anredpa »  BKIIOYEH B MpPEeIMETHYIO 00JacTh
«MatemaTtuka 1 HHQOpMaTHKaY.
Ha usydenue npenmera «Anredpay oTBeIeHO

Kirace YacoB B HeJIe0 YacoB BToj
7 3 105

8 3 105

9 3 102
BCET'O 312*




* C menblo BBINOJHEHHUA y4eOHOro IUTaHa (B MEPUOJ KapaHTHHA MO 3a00JeBaeMOCTHU
rpunmnomM, OPBU u apyrumu nHGEKIMOHHBIMU 3a00J€BaHUSMHU, B MEPUOJ YPE3BBIYANHBIX
CUTyallul, HEONarompusATHBIX TOTOAHBIX YyCJIOBHI) oOpa3oBarenbHblidi mpouecc MKOY
«Iprockas COIL» mo yueOHOMY NpPEIMETYy OCYIIECTBISICTCS C HCIOJIb30BAaHUEM
JMCTAHIIMOHHBIX TEXHOJIOTUH, 3JIEKTPOHHBIX HEBHHKOB, COLMAIBHBIX CETed W APYrHx
dbopm.

OO01asi xapaKTepUCTHKA Y4eOHOI0 npeaMeTa «AJredopa

MaremaTtrueckoe 00pa3oBaHWE B OCHOBHOHM WIKOJIE CKJIAQABIBAETCS U3  CIETYIOMINX
KOMIIOHEHTOB: apu(MeTuka; anredpa; TEOMETpHs, D3JIEMEHThl KOMOMHATOPHKH, TEOPUH
BEPOSTHOCTEH, CTATUCTUKHU WM JIOTHKW. B CBOEM COBOKYIHOCTH OHM MO3BOJISIIOT PEaIM30BaTh
MOCTaBJICHHBIE TEPEe MIKOJLHBIM 00pa3oBaHHEM Ha WH(GOPMAIMOHHO €MKOM M TPAKTHYECKH
3HaYMMOM MaTrepuaie. ITH CoJep)KaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAJIHCH Ha MPOTSHKEHUH BCEX
netT 0Oy4eHHs, ECTEeCTBEHHBIM 00pa30oM MEPEIUIeTAIOTCS M B3aMMOICHCTBYIOT B YI€OHBIX Kypcax.

Co3zHarenpHOE OBJa/ieHHE OOYYaIOLMMUCS CHUCTEMOU anredpanvyeckux 3HaHUM M yMEHUM
HEOOXO/IMMO B TIOBCEHEBHOH >KM3HHU, IS M3YYEHHS CMEXKHBIX NUCIHILUIMH ¥ TPOJOJDKECHUS
oOpa3oBanus. Maremarndyeckas TIOATOTOBKAa HEOOXoJAWMa Uil TOHMMAaHHUS TPHHIUIIOB
YCTPOWCTBA M WCIIOJIb30BAHMSI COBPEMEHHON TEXHHKH, BOCHPHUATHS HAYYHBIX M TEXHHUYECKHX
HOHATUH U UJIEN.

Copepxanne JuHUKM  «AnreOpa»  crocoOCTBYeT  (OPMHUPOBAHUIO Yy  y4allMXCs
MaTeMaTHYeCKOTO armmapara i pelIeHHs 3ahad M3 pPa3lelioB MaTeMaTHKH, CMEXHBIX
MPEIMETOB U OKPYKAIOLIEH pPeaTbHOCTH.

3bIK  anreOphl TOAUEPKHBAET 3HAYCHHE MATEeMAaTHKA KakK s3bIKAa JUIS  TIOCTPOCHUS
MaTe€MaTHYEeCKUX  MOJEJNEel  TpOLEecCOB U fABJIEHUWA  peanbHOro  wmupa. PasButue
QITOPUTMUYECKOTO MBIIIJICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJS OCBOGHHS Kypca
nH(OPMATHKH, U OBJIa/ICHUE HaBbIKAMHU JIEAYKTUBHBIX PACcCYXJACHUN TaK)Ke SBISAIOTCA 3a/a4yaMu
n3ydeHus: anreOpol. [IpeoOpa3oBaHre CHMBOJBHBIX (OPM BHOCHUT CHEIM(PUYCCKUN BKJIAJ] B
pa3BUTHE BOOOpaXKEHHUS Y4YalIUXCS, MX CIIOCOOHOCTEM K MaTeMaTHYecKoMy TBOpyecTBy. B
OCHOBHOI IIIKOJIE MaTepHall TPYNIUPYETCsl BOKPYT palliOHABHBIX BhIPaXKCHHH.

YMK, ucnosib3yeMblii 1J1s peaausauuu Padoueit mporpaMMbl y4eOHOr0 nmpeaMera
«AJredpa»

1. AunrebGpa: 7 xnacc: ydyeOHUK Ui ydalmuxcs oO0mieoOpa3oBaTelbHbIX yupexaeHuil / A.l.
Mepsnsik, B.b. ITononckuii, M.C. SAkup. — M.: Benrana-I"pad, 2017.

2. AunrebOpa: 8 ximacc: ydyeOHUK Ui ydarmuxcs o0mieoOpa3oBaTenbHbIX yupexaeHuil / A.Tl.
Mepsnsik, B.b. ITononckuii, M.C. SAkup. — M.: Benrana-I"pad, 2017.

3. AurebOpa: 9 xiacc: ydyeOHHK Ui ydamuxcs oO0mieoOpa3oBaTelbHbIX yupexaeHuil / A.l.
Mep3nsk, B.b. Ilononckuit, M.C. flkup. — M.: Benrana-I'pad, 2017.

4. Anrebpa: 7 kimacc:  JAMJAKTUYECKHME  MaTepuaibl:  mocobue  JUisl  ydalluxcs
obureoOpazoBarenbHbix yupexaenuit / A.I'. Mepansk, B.b. [lononckuii, E.M. PabunoBuu,
M.C. Axup. — M.: Benrana-I"pad, 2016.

5. Anrebpa: 8 wiacc: IUAAKTHYECKHE  MaTepuanbl:  mocoOue  Juid  y4alluxcs
obureoOpazoBarenbHbix yupexaenuit / A.I'. Mepansk, B.b. [lononckuii, E.M. PabunoBuu,
M.C. Sxup. — M.: Benrana-I'pag, 2016.

6. Amrebpa: 9 wiacc: JAWMJAKTMYECKHME  MaTepuanbl:  HocoOue  JuIs  ydalluxcs
obmreoOpazoBarensHbix yupexaenuit / A.I'. Mepansk, B.b. [lononckuit, E.M. Pa6unoBuuy,
M.C. Sxup. — M.: Benrana-I'pag, 2016.

7. AunreOpa: 7 xiacc: meronuueckoe rnocooue / E.B. bynko, A.I'. Mep3musk, B.b. ITononckuid,
M.C. Sxup. — M.: Benrana-I'pag, 2017.

8. AureOpa: 8 xiacc: meronuueckoe nocooue / E.B. bynko, A.I'. Mep3msik, B.b. ITononckui,
M.C. Sxup. — M.: Benrana-I'pad, 2017.

9. AureOpa: 9 xiacc: meronuueckoe nocodue / E.B. bynko, A.I'. Mep3msik, B.b. ITononckui,
M.C. SIkup. — M.: Benrana-I'pad, 2017.

1. TlnaHupyemble pe3yJbTAaThl 0CBOCHHSI Y4eOHOI0 NpeAMeTa «Ajredpay»



W3yuenne anreOpbl MO JaHHOW HporpaMMe CHOcOOCTBYET (POPMHPOBAHHUIO Yy YYAILIHXCS
JUYHOCTHBIX, METallPEIMETHBIX, MPEIMETHBIX DPE3yJIbTaTOB OOYYEHHUS, COOTBETCTBYIOLIMX
TpeboBanusaM @DenepanbHOTO TOCYAAPCTBEHHOTO OOpa30BaTENFHOTO CTaHIApTa OCHOBHOTO
o0m1ero oOpa3oBaHus.

JIMYHOCTHBIE PE3YNIbTATHI:

— BOCIHMTAaHUE POCCUMCKONW TPAKIAHCKOW HWICHTUYHOCTH: IATPUOTU3MA, YBAXKECHUSA K
OteuecTBY, OCO3HAHMS BKJIa/1a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAyKH;

— OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHUIO, I'OTOBHOCTb M CIIOCOOHOCTH OOY4YarolIUXcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHBALIMM K 00YUYEHHUIO U [TO3HAHUIO;

— OCO3HaHHBIN BBIOOP U MOCTPOEHME JalbHENIIEH UHANBUYAJIbHON TpaeKTOpuu 00pa3oBaHus
Ha 0a3e OPHEHTHUPOBKU B MUpPE Ipodeccuii 1 mpoPecCHOHATBHBIX MPEAMOYTEHUH ¢ yI€TOM
YCTOWYMBBIX TO3HABATEJIbHBIX HHTEPECOB, a TakKe€ Ha OCHOBE (POPMHpPOBAHUS
YB)XUTEIBHOTO OTHOUIEHUSI K TPYyLy, Pa3BUTHE OIBITa Y4acTUs B COIMAIBHO 3HAYUMOM
TPYAE;

— YMEHHE KOHTPOJIMPOBATh MPOIIECC U Pe3y/bTaT yueOHOM U MaTeMaTUUECKOH 1A TeNbHOCTH;

— KPUTHUYHOCTb MBIIUICHUS, HWHUIMATHBA, HAXOAYUBOCTb, AKTHUBHOCTb IPU PpELICHUH
MaTeMaTHYeCKUX 3a/a4.

MertanpeaMeTHble pe3ylabTaThl:

— YMEHHE CaMOCTOSITENbHO OINpPEAENATh IIeJId CBOET0 OO0Y4YeHHs, CTaBUTh U (OPMYIHPOBATH
Ui cedsl HOBBIE 3ajjaud B yu€0e, pa3BHUBaTh MOTHBBI M MHTEPECHI CBOEH MO3HAaBATEIbHON
NeSITeNIbHOCTH;

— YMEHHE COOTHOCHUTb CBOM JIEHCTBUS C IUIAHHUPYEMBIMH pE3ylIbTaTaMU, OCYLIECTBIISThH
KOHTPOJIb CBOEU NEATENIbHOCTH B MPOIIECCE NOCTUKEHUS pe3ysbTaTa, OMpPEeNsTh CIOCOOBI
JNEHUCTBUM B paMKax NPEIJIOKCHHBIX YCIOBHM W TpeOOBaHUM, KOPPEKTUPOBATh CBOU
JIEWCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS] CUTyallueH;

— YMEHHE ONpeleNsTh TOHATUS, CO3/JaBaTb O00O0OIIEHHs, YyCTaHABIMBaTh AHAJIOTHH,
KJIaCCU(UIIMPOBATh,  CaAMOCTOSITEIbHO  BBIOMpAaTh  OCHOBAHHMS M KpUTEpPUU  JUIS
Kiaccuukanuu;

— yYMEHHE YCTAHABJIMBATh PUUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTD JOTUYECKOE PACCYXKACHUE,
YMO3aK/Iio4eHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUU) U JIENaTh BBIBOJIBI;

— pa3BuTHE KOMIIETEHTHOCTHU B obnactu HCII0JIb30BaHUSA nH(OPMALIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH.

— TepBOHaYyallbHbIE TMpeAcTaBieHUss 00 uAeIX U O METOoJax MaTeMaTuKu Kak o0
YHUBEPCAIbHOM SI3bIKE HAYKHM M TEXHUKE, O CPEACTBE MOJICIMPOBAHUS SIBICHUN U
MIPOLIECCOB;

— yMEHHE BHUIECTb MAaTEeMAaTHUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEeMHON CHUTyalluh B JIPYTHX
JUCUUILIMHAX, B OKpYKaroUeH KU3HU;

— yYMEHHE HaxOJUTh B Pa3IMYHBIX UCTOYHHKAX HH(OPMAIHIO, HEOOXOAUMYIO JJIsi pelleHus
MaTeMaTH4eCKUX MPoOeM, U MPEACTABIATh €€ B MOHATHOW (opme, MPUHUMAThH PEIleHHE B
YCIOBUSX HEMOJIHOM UM U30BITOUYHOM, TOUHOU UM BEPOSTHOCTHOM MH(OPMALINK;

— yMEHHE TOHMMATh M HCIOJIB30BAaTh MAaT€MaTUYECKHE CPEICTBA HArISAHOCTH (Tpaduku,
TaOJIMIIBI, CXEMBI U Ap.) JJIs WIUTIOCTPALMHU, UHTEpIpETalluy, apryMEeH Talllu.

— YMEHHME BBIJIBUTaTh TUIOTE3bl MNpPU PpEIIEHUH 3aJaud TMOHMMAaTh HEOOXOIMMOCTh UX
IIPOBEPKH;

— IOHMMAaHME CYIIHOCTH QJITOPUTMHYECKUX NpPEINUCAaHUM ¥ yMEHUE [JEiCTBOBaTh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.

IIpenMeTHBIE pe3yabTaThl:

— OCO3HAHME 3HAYEHUS MAaTEMATUKHU Ul MIOBCEAHEBHOM KU3HU YETIOBEKA;

— TIpeACTaBJIIEHHME O MaTeMaTHYeCKOH Hayke Kak cepe MaTeMaTH4ecKoil NesTeNbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHS LIUBUIN3ALNH;

— pa3BUTHE yMEHHH paboTaTh ¢ y4yeOHBIM MaTeMaTHYECKHUM TEKCTOM (aHaJU3UpOBAaTh,
U3BJIEKaTh HEOOXOIUMYI0 MH(OPMAIHIO), TOYHO M T'PAMOTHO BBIPAXKaThb CBOM MBICIU C
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HpI/IMeHeHI/IeM MaTeMaTH‘IeCKOﬁ TepMI/IHOJIOI‘I/II/I 1 CUMBOJIUMKH, HpOBOIII/ITB KJ'IaCCI/I(I)I/IKaLII/II/I,
JIOTUYECKHE 0O0CHOBAHUS.

BJIAICHUC 6a3OBbIM HOHﬂTHﬁHbIM annapaTOM I10 OCHOBHBIM pa3):[eJIaM COHep)KaHI/ISI;
CHCTEMaTHUYECKHE 3HaHUS O (DYHKLHUAX U UX CBOWCTBAX;

HpaKTI/I‘-IeCKI/I 3HAYUMBIC MAaTCMATHYCCKHC YMGHI/IH 1 HaBBIKH, UX HpI/IMeHeHI/Ie K peLHeHI/IIO
MaTeMaTHYECKUX U HEeMaTeMaTHYSCKHUX 3a/1a4, MPE/IIoJIararliee yMeHHe:

®  BBIIOJIHATH BBIYMCIICHUS C ACUCTBUTEIIBHBIMA YHUCIIAMU;
® pelarb ypaBHEHMS, HEPABEHCTBA, CUCTEMBl YPAaBHEHHI U HEPABEHCTB;

* pemarb TEKCTOBBIE 3aJjaul apU(PMETUYECKUM CIOCOOOM M C IOMOIIBIO COCTAaBJICHUS
U pELICHUs YPAaBHEHUH, CHCTEM YPABHEHUI U HEPABEHCTB;

¢ HCIIOJIb30BaTh anre6pa1/mec1<nﬁ GI3BIK» I OIMMUCAaHUA MPECIMETOB OKPYKAIOMICTO
MUpa U CO3JaHUA COOTBCTCTBYIOIIUX MAaTEMATHICCKHUX MOI[GJ'IGfI;

¢ IPOBOAUTH HNPAKTUYCCKUEC paC‘-IéTI)II BBIYUCIICHUA C NPOUCHTAMU, BBIYUCIICHUA C
YHCJIOBBIMH NOCIACAOBATCIIBHOCTAMU, BBIYUCIICHUA CTATUCTHYCCKHUX XaPAKTCPUCTHUK,
BBITIOJIHCEHHUEC HpI/I6J'II/I)KéHHI)IX BI)ILII/ICJ'IGHI/II\/'I;

*  BBINOJIHATH TOXKECTBEHHbIE MPe0Opa30BaHUsl palliOHAIbHBIX BbIPAKEHHUI;
*  BBINOJIHATH ONEpPAlH HaJl MHOXKECTBAMU;
* uccienoBaTh (YHKIMU U CTPOUTH UX IpaduKy;

* yyTaTh M WHCIOJIb30BaThb HH(OpPMaLMIO, TPEACTABICHHYIO B BHUAE TaOJHULIbI,
Iyarpammsl (CToa04aTol WM KpyroBoii), rpaduueckoM BU/IE;

* pemaTk MPOCTeHIIne KOMOMHATOPHBIC 3a/1a4H.

B pesynbrare u3ydeHus y4deOHOro mnpeamera «Airedpa» Ha YpOBHE OCHOBHOTO OOIIEro
00pazoBaHUs:

BbinmyckHuk Hayuutcss B 7-9 kiaccax (Il MCHOJB30BAHUSI B NMOBCEIHEBHOW KM3HM H
o0ecrieyeHnsi BO3MOKHOCTH YCIEIIHOT0 NMPOJ0JKeHUsI 00pa30BaHUA HA 02a30BOM YPOBHe)
DJIeMEeHTBI TEOPUM MHOKECTB M MaTEeMATHY€eCKOM JIOTUKH

OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC TIIOHATHUAMH: MHOXKCECTBO, OJCEMCHT MHOXCCTBA,
IIOAMHOXKECCTBO, ITPUHAAJICKHOCTD,

3aaBaTb MHOXECTBA IICPECUNCICHUEM HUX DJICMCHTOB;

HaXoIuThb IICPECCUCHUC, O6’b€I[I/IH€HI/Ie, IIOAMHOXECTBO B HpOCTCfIH.IHX CUTyalusiX,
OIICpHUPOBATL HaA 0azoBOM YPOBHEC TIIOHATUAMHU: OIPEACICHUEC, aKCHuoMa, TEopEmMa,
J0Ka3aTCJIbCTBO,

IIPHUBOJUTH IMIPUMEPBI U KOHTPIIPUMEPHI AJ14 IMMOATBEPKACHUA CBOUX BBICKA3bIBaHUH.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

HCIIOJIB30BATh rpachquI(oe MMpeaACTAaBJICHHUC MHOXXCCTB JIA OIMMCAHUA PCAJIbHBIX ITPOLCCCOB
n HBHGHHﬁ, IIpU pCHICHUU 3aJiad APYIr'Ux y‘le6HLIX IpeaMETOB.

Yucaa

OnepupoBath Ha 0a30BOM YpOBHE TMOHSATHSMHU: HATypajJbHOE YHCIO, IEJN0e YHUCIO,
OOBIKHOBEHHAs JpoOb, JeCATHYHAs JpoOb, CMeEIIaHHas ApoOb, pPAIMOHAIBLHOE YHCIIO,
apuMETUYECKUIA KBaJIpaTHBIM KOPCHB;,

WCIIOJIb30BATh CBOMCTBA YKCEN U MPABHIIA JEHCTBUNA MPU BHITIOJHEHUN BBIYUCIICHUI;
WCIIOJb30BAaTh MPHU3HAKU JENMMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUN WU
pELIEHUN HECIOKHBIX 3a7a4;

BBITIOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX YHCENl B COOTBETCTBUHU C MPABUIIAMU;

OLIEHMBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOr0 YHUCHa;

pacrno3HaBaTh pallMOHAJIBHBIE U UppPAllMOHAIbHBIC YUCIIA;

CpaBHUBATh YUCIIA.

B noBceHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMeETOB:

OLICHUBATL PE3YyJIbTATLL BBIYHCIICHUN IIpU pCHICHUUN MMPAKTUYICCKUX 3a/1a4,
BBIIIOJIHATH CPABHCHHUEC YHCCII B PCAJIbHBIX CUTYallUAX;



COCTABJIATh YHMCIIOBBIC BBIPAKEHHS MPU PELICHUM MPAKTHUECKUX 3aJad M 33734 U3 JPYrux
y4eOHBIX MPEIMETOB.

To:KaecTBEeHHbIE npeoﬁpamBaHnﬂ

BbinosiHATE  HECOXHBIE peoOpa3oBaHMsl Uil  BBIYMCICHUS 3HAYEHMM  YHCIIOBBIX
BBIPAQXKECHUM, COJEP/KALIUX CTEIEHU C HATypaJbHBIM II0KA3aTelIeM, CTEIEHU C LENbIM
OTPHLIATEIILHBIM [T0KA3aTENIEM;

BBINIOJIHATh HECJIOXKHBIE MpeoOpa3oBaHMsl LENbIX BBIPAKEHUN: pacKpbIBaThb CKOOKH,
IIPUBOJIUTH MIOJJOOHBIE CIaraeMsie;

WCTOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpaT Pa3sHOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIPOILEHUS BBIYMCICHUIN 3HAUCHUN BBIPAKCHUI;

BBIIIOJIHATh HECJIOKHBIE MPeoOpa3oBaHusl JAPOOHO-IMHEHHBIX BBIPOKEHUM U BBIPAKEHUH C
KBaJIpaTHBIMH KOPHSMH.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH APYIUX MPEAMETOB:

IMOHUMATBh CMBICJI 3alIMCHU YHCJIa B CTAHAAPTHOM BHU/IC;
OIICpUPpOBATH HA 0a3oBOM YPOBHEC MOHATHEM «CTaHAAPTHAA 3alIMCh YUCIIay.

YPaBHeHHﬂ U HEPABCHCTBA

OnepupoBaTh Ha 6a30BOM YpOBHE MOHITHSIMU: PaBEHCTBO, YUCIOBOE PaBEHCTBO, YPAaBHEHUE,
KOpPEHb YPaBHEHHUs, PELIEHUE YPAaBHEHMsI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE
HEPaBEHCTBA;

MIPOBEPSATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEeHHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;
pelIaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHEHU, HEPABEHCTB;

MIPOBEPSATH, SIBJSETCS JIU TaHHOE YUCIIO PElIeHUEM ypaBHEHUs (HEpaBEHCTBA);

pelath KBaJpaTHble ypaBHEHUS 10 (opMylie KOpHEN KBaIpaTHOTO ypaBHEHUS;

n300paxxaTh pelieHnsI HEPaBEHCTB U UX CUCTEM Ha YUCIIOBOM MPSAMOil.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

COCTaBJIATh W pellaTh JIMHCWHBIC YPAaBHEHUS MIPH PEIICHUU 3a/1a4, BO3HUKAIONIUX B JIPYTUX
y4eOHBIX MpeMeTaX.

D yHKUUHA

HaxonuTh 3HaueHne QyHKIMHU 1O 3aJaHHOMY 3HAUYCHHIO apryMEHTa;

HaXOJUTh 3HA4YCHHWE AapryMeHTa IO 3aJIaHHOMY 3HAYCHHIO (YHKIMH B HECIOXKHBIX
CUTYallUsX;

OTIPENIENATh TOJIOKCHUE TOYKH T0 €€ KOOPIMHATAM, KOOPAWHATHI TOYKH IO €€ MOJIOKECHHIO
Ha KOOPJIUHATHOM TUIOCKOCTH;

mo rpaduky HaxXOTUTh OO0JIACTh ONPEACICHHS, MHOXECTBO 3HAYCHWH, HYIH (QYHKIUH,
MPOMEXYTKA 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHS W YObIBaHHS, HAWOOJbIICE U
HaMMCHBIIIEE 3HAYCHUS (PYHKITUH,

CTPOUTH rpaUK JIMHEUHON QPYHKIUU;

MPOBEPATh, SIBISETCS JIM JAHHBIA Tpaduk rpadukoM 3agaHHON (yHKIUU (JIMHEHHOMH,
KBaJ[paTUYHO, 00paTHOM MPOTIOPIUOHATIBHOCTH);

OTIPENIENATh PUOIMKCHHBIC 3HAYCHUSI KOOPIMHAT TOYKH MepecedeHus rpapukoB QyHKIUH;
OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSAMHU: IOCIEA0BATENbHOCTh, apupMeTHYecKas
Iporpeccus, reoMeTpuyecKast Iporpeccus;

pelaTh 3a7a4 Ha MIPOrPECCHU, B KOTOPBIX OTBET MOKET ObITh MOJIyYeH HEMOCPEACTBEHHBIM
nojicueToM 0e3 npuMeHeHus popmy.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

UCIOJb30BaTh T'paUKH peabHBIX MPOLIECCOB M 3aBUCUMOCTEH IS OTIpeIeNIeHUs] X CBOMCTB
(HanOomblIe W HaUMEHbIINE 3HAUYEHUS, TPOMEXYTKH BO3PACTaHUS U YObIBaHMS, 00JIACTH
MOJIOKUTENBHBIX U OTPULIATEIIbHBIX 3HAYSHUH U T.I1.);

UCIOJIb30BaTh CBOMCTBA JUHEWHONW (PYHKIMM M ee rpaduk Npu peleHuH 3a1ad u3 APYrux
y4eOHBIX MPEIMETOB.

CraTncTHKa M TEOpHUsi BEPOATHOCTEH



— JMerp mpencTaBieHHE O CTATUCTHUECKUX XapaKTEPUCTHUKAX, BEPOSITHOCTH CIy4ailHOTO
COOBITHSI, KOMOMHATOPHBIX 33]la4aX;

— pemars NpocTeliue KOMOWHATOPHBIE 33Ja4d METOJOM IMPSMOTO W OPraHM30BAHHOTO
nepebopa;

— TIPEACTaBIATH AaHHBIC B BUJE TaONHUI, TUarpamMm, rpadukos;

— 49uTaTh WH(GOPMAIHIO, TIPEACTABICHHYIO B BUJIE TaOIHIIBI, TUarpaMMBbl, TpaduKa;

—  OIpeNeNATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YMCIOBBIX HAOOPOB;

— OLIGHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CITydasx;

— HMMETh MPEACTaBICHUE O POJIM 3aKOHA OOJIBLINX YMCET B MACCOBBIX SIBJICHUSX.

B noBceqHeBHO¥ KM3HM ¥ PU U3YYE€HHUH JPYIUX MPeAMeTOB:

— OLIGHWBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM TIepedopa;

— HMIMETh MPECTaBICHUE O POJIM TPAKTHYECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA,

— CpaBHUBATh OCHOBHBIE CTATHCTHYECKUE XapaKTEPUCTUKH, TIOJTYIEHHBIE B MPOIECCE PEIICHHS
MIPUKIIAJHOM 3a/1a4, U3Yy9YEHHUS PEATBHOTO SIBIICHUS,

—  OILIGHWBATh BEPOSTHOCTH PEATIbHBIX COOBITUH M SIBJICHUH B HECIIO)KHBIX CHTYAIHSIX.
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— PemaTh HeCIOXXHBIE CIO)KETHBIC 3a]]a4 pa3HBIX TUIIOB HA BCe apr(PMeTHIECKUe ICHCTBYS,

— CTPOUTH MOJIENb YCIOBHUS 3aj1aud (B BUJE TaOIMIIbI, CXEMbl, PUCYHKAa WJIM YpaBHEHHUS), B
KOTOpPOH JaHBl 3HAYCHHs JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIMYHMH, C IIENBI0 TTOWCKA
peleHs 3a/1a9u;

— OCYIIECTBIISITh CHOCOO TMOMCKa pelIeHUs 3aladyd, B KOTOPOM pacCyXJECHHE CTPOUTCSA OT
yCIIOBHUS K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

—  COCTAaBJIATH TUIAH PEIICHHS 3a1auu;

—  BBLAETATH ATAIlbl pEIICHUs 3a/1a4H;

— UHTEPIPETHPOBATh BBIYUCIUTEIbHBIE PE3YyNbTaThl B 3aJaye, MCCIENO0BaTh MOJIYYEHHOE
pelIeHne 3a/1auu;

— 3HATh pa3jMyue CKOpOCTel 00beKTa B CTOAUYEH BOJIE, MPOTUB TEUEHUS U [0 TEUECHUIO PEKH;

— peliaTh 3aJja4d Ha HAXOXKJCHUE YaCTH YUCIIa U YHCa 110 €ro YacTH;

— peliaTh 3aJaud pa3HbIX TUIOB (Ha pabOTy, Ha MOKYIKH, HA JBM)KEHUE), CBSI3bIBAIOIINX TPU
BEJIMYMHBI, BBIJICNIATH 9TH BEIMYMHBI M OTHOILICHUS MEX]Ly HUMU;

— HaAXOJWTb MPOLIEHT OT YUCIIA, YUCIIO M0 MPOIEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIKEHUE
WJIH TMPOLIEHTHOE MOBBIIICHUE BEJIUYUHBL;

— pelIaTh HECJIOKHBIE JIOTHYECKUE 3a7a4u METOJIOM PACCYKICHUH.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

— BBIIBUraTh TMIIOTE3bl O BO3MOXHBIX MPEAETbHBIX 3HAUEHUAX MCKOMBIX B 3aJlau€ BEIUYUH
(menatb NPUKUIKY).

2. Copep:xanue TeM y4eOHOI0 mpeaMera

Yucaa

PanuonaabHbBIE YHCIA

MHoxecTBO panuoHanbHBIX uucen. CpaBHEHHE pallMOHaJbHBIX uyucen. JlelicTBus ¢

palMoHANBHBIMM YHCTIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA QeCAMUYHOU OpooObIO.

HppanuoHajbHble YHCIA

[TonsiTne wuppanmoHanbHOrO 4Hcha. Pacro3HaBaHue HppalMOHANBHBIX uucen. [lpumepsl

J0Ka3aTenbcTB B anrebpe. MppannoHaabHOCTH 4HUCHa \/§ IIpumeHeHnE B T€OMETpHUH.
CpaeHeHue UppayuoOHAaJIbHblX Yuceil. Mnooicecmeo Oeticmeumenvnvix yucel.

ToxnecTBeHHbIC TPEOOPa30BaAHUA

YucnoBbie 1 OyKBEeHHbIE BBIPAKCHHS

Beipaxkxenne ¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloacTaHOBKa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

ILleibie BbIpamkeHUs



CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M ee CBoHcTBa. [IpeoOpa3zoBaHus BBIpAKECHUH,
COJIEpKalIuX CTENEHH C HATYpaJbHBIM I10OKa3aTeeM.

OpHowieH, MHOrowieH. JlelicTBUA ¢ OJHOWIEHaMU M MHOTOWIEHaMHU (CJIOKEHUE, BBIYMTAHUE,
yMHOeHue). PopMyIbl COKPALIEHHOIO YMHOXEHHUS: Pa3HOCTb KBaJpaToB, KBAJApaT CyMMBbl U
pasHocTH. Pa3noxxeHre MHOTOUIEHa HA MHOXXHUTEIH: BBIHECEHUE OOIIEr0 MHOXKUTEIS 32 CKOOKH,
2PYINUPOBKA, NpUMEHeHue @GOpMYLl COKpaujenHo2o YmHodxceHus. Keaopammuwili mpexunen,
PasnodxiceHue KeaopamHuo20 mpexuieHa Ha MHONCUMENU.

/{poOHO-panMoOHa/bHbIEe BbIPAKEHUS

Crenenp ¢ nensiM nokaszateneM. [IpeoOpa3oBanue IpoOHO-TMHEMHBIX BBIPAXKEHUMN: CIIOKEHUE,
YMHOXCEHHUE, JeNIeHUE. Aneebpauueckas opodw. JJonycmumvle 3HaA4UeHUSA NEPEMEHHbIX 8 OPOOHO-
payuonanvuwlx  evipadxcenusax.  Coxkpawenue — aneebpauueckux — Opooeu.  Ilpusedenue
aneebpauveckux Opodei Kk obwemy 3Hamenamemo. [eiicmseus ¢ ancebpaudeckumu OpooOsmMu:
ClodHCceHue, 8bluumanue, YMHONCeHUe, OeleHue, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenuti, cOOepIHcAUUX 3HAK MOOYJIAL.

KBaaparubie kopuu

Apudmernueckuil  KBajpaTHBI KopeHb. IIpeoOpazoBaHue BbIpaKEHUH, COAEpIKALIUX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, [EJIEHHWE, BBIHECEHHE MHOXXUTENS H3-TI0J] 3HAaKa KOpHS,
8HeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHHUsI U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsitTne ypaBHEHUST M KOpHS ypaBHeHUs. [Ipedcmasnenue 0 pasHOCUNILHOCMU YDABHEHULL.
Obnacmob onpedenenus ypasHenus: (001ACMb OONYCIMUMbBIX 3HAYEHUL NEPEMEHHO).

JIuHeiiHOe ypaBHeHHE U er0 KOPHU

Pemienne nuHelHbIX ypaBHEHUU. Jlunetinoe ypasuenue ¢ napamempom. Konuuwecmeo xopmeti
JIUHEUH020 YpasHeHus. PeuieHue TuHetiHblX yPasHeHUll ¢ Napamempom.

KBanpaTHoe ypaBHeHHe U €r0 KOPHH

KBanparusie ypaBHeHus. Hemosnble KBaapaTHble ypaBHEHMs. [IMCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHUs. Dopmysna KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Penienne KBapaTHBIX YpaBHEHHUI: UCHIOIb30BaHUE (HOPMYJIBI TSI HAXOKICHUS
KOpHEeH, epaguueckuti memoo peuwieHus, pasnodceHue Ha MHOMICUmenu, noobop KopHel ¢
ucnonv3oeanuem meopemovl Buema. Konuuecmseo KopHell K8adpamHo20 YpaeHeHUs 8
3aeucumocmu om e2o ouckpumurHanma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K
JUHeUHbIM U KeaopamHbim. KeaopamHule ypasnenus ¢ napamempom.

/lpoGHoO-panHoOHa/IbHbIE YPABHEHUSI

Pemenune mnpocteiimux ApoOHO-IMHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHAIbHBIX
VpPaBHeHU.

Memoowl pewienusi ypaeueHull: Memoobl PABHOCUNbHBIX NPeoOpa308anUll, Memoo 3aMeHbl
nepemeHHoU, epaghuueckuii memoo. Hcnonvszosanue ceolicms (hyHKyuil npu peuieHuy ypagHeHul.

IIpocmeiiwue uppayuonanvhvie ypaguenus uoa | f (X =a, \/f (X) = \/g (X) .

VYpasnenus suoa x"=a .VYpaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ IByMs NEpeMEHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMs IEpeMEHHbIMU. [Ipamas kax
epaguueckas uHmepnpemayus IUHeNUH020 YPAGHeHUs ¢ 08YMsl NepeMeHHbLMU.

[TonsaTue cucremsl ypaBHeHUN. PelieHue cucrtemMel ypaBHEHUN.

MeTo1bl peleHnst CHCTEM JTMHEHHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU: 2paghuieckuti Memaoo,
Memoo CNLOdCeHUs1, METOJT TIOICTAHOBKHU.

Cucmembl TUHEIHBIX YPABHEHUT C NAPAMEMPOM.

HepaBencrBa




UucnosBele HepaBeHcTBa. (CBoiicTBa 4MCIOBBIX HepaBeHCTB. lIpoBepka crmpaBemamBocTU
HEPABEHCTB MU 3aJaHHbIX 3HAUECHUSAX [1E€PEMEHHBIX.

HepaBencrBo ¢ mnepemenHoi. Ctporue M HecTporue HepaBeHcTBA. Oobnacmb onpeoeneHus
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUN NePeMEeHHOL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u ezo pewenus. Pewenue keaopammuvix HepageHCms: UCNOIb308aAHUE
ceolicme  u epaguka KeaopamuyHou QYHKYuu, Memoo UHMEpPBAlos. 3anucb peuieHus
K8AOpammo2o HepaseHcmaaq.

Pewenue yenvix u 0pobHO-payuonanbHbix HEpageHcme Memooom UHMepPSalos.

Cucrembl HepaBeHCTB

CucremMpl HEpaBEHCTB C OJHON IepeMeHHOH. PemieHue cucreM HEPaBEHCTB C OJHOM
MEPEMEHHOMN: JMHEHHBIX, Kéaodpamuvix. W300pakeHHE pelIeHUs CHUCTEMbl HEpPaBEHCTB Ha
YHUCIIOBOM NMPSAMOM. 3anuch pelieHns CUCTEMbl HEPaBEHCTB.

DyHKUUHA

IHousitue pyHKkuMHU

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTU. DOpMHpOBaHME MPEJICTaBICHUH O METanpeIMeTHOM
MOHATHH «KoopauHaThl». CrnocoObl 3anaHus (QYHKOUN: aHaIUTUYECKUH, TIpaduyueckui,
tabnnuHblid. ['paduk dynxnuu. Ilpumeps! GyHKIMMA, MoJlydaeMbIX B MPOLECCE MCCIEI0BAHUS
Pa3IMYHBIX pealIbHbIX MPOLECCOB M pelIeHUs 3aj1ad. 3JHaueHue (QyHKuuu B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeesieHus, MHOXKECTBO 3HAYSHHH, HYIH, MPOMEXKYTKH 3HAKOMIOCTOSHCTBA,
yemHocmb/HeuemHocms, TIPOMEKYTKHA BO3pacTaHusi U yObIBaHMs, HauOoOJIblIIee U HauMEHbIIIEee
3HaueHus. MccnenoBanue pyHKmM 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢pynkyuu. Kycouno 3aoannvie hoynkyuu.

JluneitHass pyHKUMS

CpoiicTBa ¥ rpaduk JTUHEHHOW (YHKIMU. YTJIOBOW KO3(pUIMEHT TpsMoi. PacmonoxeHue
rpadguka JUHEWHONW (PYHKIMH B 3aBHCHMOCTH OT €€ YIJIOBOro KO3(p(HUIIMEHTa M CBOOOIHOTO
wieHa. Haxooicoenue «xoaghuyuenmos auHeliHot @GYyHKyuu no  3aA0AHHLIM  YCAOGUSM.
NpOXodHcOeHUe NPAMOLL yepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkuus

CpoiicTBa u rpaduk KBagpaTuIHOW GyHKIMu (1apadosia). [locmpoenue epaguxa keaopamuunoi
@yHrkyuu no moukam. HaxoxneHue Hylned KBaapaTUYHOW (YHKUUU, MHONCECMBA 3HAYEHUL,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCIU.

OopaTHasi IPONOPUHMOHAIBHOCTH

14
CaoiicTBa (hyHKIUU Y = K y=< l'unepOomna.
X

I'pagpuku ¢ynxyuir. Ilpeobpazosanue epagura ¢pyukyuu y = f (X) 011 nocmpoenus epaguxos

@ynxyuti 6uda y = af (kx+b)+c -

I pacghuxu ¢pynxyuti y:a+%b, y =%, y=¥x, y=|x-

ITocsienoBaTeIbHOCTH M IPOIPECCHH

YucnoBas mociaenoBaTenbHOCTh. [IpuMepsl 4MCIOBBIX NOCIENOBATENbHOCTEN. beckoHeuHbIe
MOCIIeIOBaTeIbHOCTH. ApudMeTnyeckas mporpeccuss M ee cBoilctBa. ['eomerpuueckas
nporpeccust. Popmyna obdbwezco uneHa u cymmvl N NEpevbIX UNeHO8 ApUPMemuueckou u
eeomempuueckou npoepeccuil. Cxo0auaacs ceomempuyeckas npoepeccus.

Pelenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHYeCKHe NeliCTBUS

Pemenne TeKCTOBBIX 3amau apu@MeTHdyeckuM crocoboM. Mcmosibp3oBaHue TaOIUI, CXeM,
4epTeXKeH, IPYruX CpeACTB MPEACTABICHUS JAHHBIX IPU PEIIEHUN 33Ja4H.

3agaum Ha IBHKEHHE, pa00TYy H NOKYNIKH
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AHanmu3 BO3MOXHBIX CHTYallMid B3aUMHOTO PACIOJIOKCHHS OOBEKTOB TpHU UX JABWKCHUHU,
COOTHOILIEHUSI 0OBEMOB BBITNIOJIHAEMBIX pabOT IIPH COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, HIPOLEHTHI

Pemenune 3agau Ha HaxoXJAEHHWE YAacTH YMCIIA U 4YUCIa MO €ro 4actu. Pemenue 3agau Ha
IPOLEHTHI U Aou. [Ipumenenne nponopuuii Ipy peleHu  3a4ad.

Jlornueckue 3axaumn

Pemenune noruueckux 3anad. Peuwenue noeuuecKkux 3a0ay ¢ nomoubio epagos, maoauy.
OcHoBHbIE MeTOAbI pelleHHs TeKCTOBbIX 3aJad: apupMeTHuecKuid, anreOpanyecKui,
nepebop BapwaHTOB. [lepsuunvle npedcmasieHuss O Opy2ux Memooax peuweHus 3a0a4
(ceomempuueckue u epaguieckue memoonl).

CraTncTNKa M TeOpHUsi BepOATHOCTEMH

Crartucruka

TabnuuHoe u rpaduyeckoe MpeAcTaBIE€HUE MAHHBIX, CTOJIOUAThle M KPYrOBbIE IUarpamMbl,
rpaduku, MPUMEHEHHUE TUarpaMM U rpadyKoB JIJIsl OTIMCAHUS 3aBUCUMOCTEH peabHbIX BEJINYHH,
u3BJeYeHNe MHPOpMaMK U3 Tabuul, auarpamm U rpadukoB. OnucaTenbHble CTATUCTUYECKUE
MOKa3aTea YHCJIOBBIX HAOOpOB: cpemHee apudMeTUyecKoe, Mmeduara, HauboyblIee U
HauMeHbIIIee 3HaueHusl. Mephl pacceuBaHus: pa3Max, Oucnepcusi U CmaHoapmHoe OmxioOHeHue.
CnyvaiiHass HM3MEHYMBOCTh. M3MEHYMBOCTH TpU U3MEPEHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinbie coObITHS

CnyvaiiHble OMBITHI  (IKCIEPUMEHTHI), JJEMEHTapHble clydyailHble COOBITUS  (MCXO[BI).
BepositHocTn  sneMeHTapHbIXx  coObITUHA. CoOOBITHS B CIOy4alHBIX OKCIEpPUMEHTaX M
OJIaroPUATCTBYIOIIHNE DJIEMEHTapHbIE COOBITHA. BeposaTHOCTH ciaydailHbIX cOOBITHIT. OMNBITHI €
PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU cOObITHSAMH. Kilaccuueckne BepOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KYOMKOB. [Ipedcmasnenue cobovimuil ¢ nomowwpio ouazpamm Jiiepa.
IIpomusononoscnvle codovimus, obOveouneHue u nepecedenue codovimui. I[lpasuno cnooicenus
seposmuocmeti. Cnyyaiinwiii  6vlO0op. I[lpeocmasnenue 3Kcnepumenma 6 6ude Oepesa.
Hezagucumvie  cobvimus. Ymnoowcenue  eeposmuocmeri  mesagucumvlx  cobbimuil.
Ilocneoosamenvuvie nezagucumvie ucnoimanus. llpeacraBieHue o HE3aBUCHMBIX COOBITHSX B
KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuooiwcenus, nepecmarnosxu, gaxmopuan uucia. Couemanus u 4UCio COYEMAHUL.
@opmyna uucnra couemanui. Ipeyeonvnux Ilackans. Onvimel ¢ OOabWUM — YUCIOM
PABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimuil. Bvluucnenue eepoamuocmeti 6 ONbIMAx c
npumeHenuem KOMOuHamopHvlx gopmyn. Hceneimanua bBepnynnu.  Yenex u  Heydaua.
Beposamnocmu cobvimuti 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinsle 6enuuunbl

3Hakomcmeo co CuyyauHbIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CIYYAUHbIX
genuuuH.  Pacnpedenenue  eeposmunocmei. Mamemamuueckoe  oxcudanue.  Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuiux ducen. MzmepeHue 6eposimHocmel.
Ilpumenenue 3axkona O6OMLUWUX YUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecnedenuu 6e30NACHOCMU HACEIeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

Hcropuss MaTeMaTHKHU

Bosuuxnosenue mamemamuxu xaxk Hayku, osmanel ee pazeumus. OcHosHble pazoenvl
Mamemamuxu. Beioaowueca mamemamuxy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv mnoocecmsea npocmoix yucen. Yucna u onunvl ompesxos. Payuonanvrule yucha.
Ilompebrnocmy 6 uppayuonanvuwix yuciax. Llxona Iugazopa

3apooicoenue ancebpwi 6 nedpax apupmemuru. An-Xopesmu. PodxcoeHue OYK8eHHOU CUMBONUKU.
Il. ©®epma, ®@. Buem, P. Jlexapm. Hcmopus eonpoca o Haxodcoenuu @opmyn KopHel
aneebpauveckux ypasHenuti cmenenetl, oonvuux yemoipex. H. Tapmanvs, /c. Kapoano, H.X.
Abens, D. I'anya.
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Ilossnenue memooa KOOpOUHam, NO3BONANOUE0 NepPesoOUms 2eomempuieckue 00beKmvl Ha
a3vIk aneeopwl. Ilossnienue epaguxos ¢ynxyuu. P. Jlexapm, I1. @epma. [Ipumepvl pasiuunwvix
cucmem KoopouHam.
3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o xponukax, uucira Dubonauuyu. 3adaua o

waxmamuoii oocke. CX0OUMOCMb 2e0MemMpUYECcKOU NPOcPeccull.

HUcmoxu meopuu eepossimnocmeti: cmpaxogoe oeno, asapmuule uepol. I1. @epma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

3. Temaruueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KAKI0il TeMbI

Ne Hassanue pa3zgesia, TemMbl Koa-Bo Kou-Bo
4acoB KOHTPOJIbHBIX
padort
7 kJaace
1 JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOMN 14 1
2 Ilenbie BEIpaKEeHUS 53 4
3 OyHKIMH 12 1
4 CucTeMbl IMHEWHBIX YpaBHEHUH ¢ ABYMs mepeMeHHbIMA | 18 1
5 [ToBTOpEeHME 8 1
Hroro 105 8
8 kiace
1 PanyoHnanbHbIE BEIpAKEHUS 44 3
2 Ksanpartnsie kopHu. JleiicTBUTEIBHBIC YHCTIA 25 1
3 KBanparHeie ypaBHEHUS 26 2
4 [ToBTOpEeHME 10 1
Hroro 105 7
9 kJaacc
1 HepaBenctBa 20 1
2 Ksagparnunas GyHkius 32 2
3 DJIEMEHTHI IPUKJIAJTHOU MaTEeMAaTUKH 20 1
4 YucioBble HOCIEA0BATEIBHOCTH 20 1
5 [ToBTOpEeHME U cucTeMaTU3anus y4eOHOT0 MaTepuasa 10 1
Hroro 102 6
Bcero 312 21
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