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IMosicHuTeILHAS 3aIMCKA.

HopMaTuBHbIE aKThI M Y4YeOHO-METOAMYECKHE JIOKYMEHTbI, HAa OCHOBAHHM KOTOPBIX
paspaborana padouyasi nporpamMmma:

e ®enepanpHbnii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B Poccuiickoit
denepanuny;

o [Ilopsimok opraHu3alMM MU OCYIIECTBICHUS 00pa30BaTEIbHOM NEATENTBHOCTH MO OCHOBHBIM
00111e00pa3oBaTeIbHBIM MPOrPaMMaM — 00pa30BaTEILHBIM ITPOrpaMMaM HadajabHOTO O0IIIero,
OCHOBHOTO OOIIEr0 U cpeaHero oOmiero oOpa3oBaHUs, YTBEPXKIECHHBIM MPUKA30M
Munnpocsemenns ot 22.03.2021 Ne 115;

e ®I'OC ocHoBHOrO 001IETO0 00pa30BaHMSA, YTBEPXKIECHHBIM IMPHKa30M MUHIPOCBELICHHUS OT
31.05.2021 Ne 287;

e ycraB O0;

MoJIoXKeHHe 0 (hopMax, IEPHUOIUIHOCTH, MOPSAKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

MMPOMEKYTOUYHOM aTTecTanuu odydaronuxcs B OO

JlanHas paboyasi mporpamMMa oTpa)kaeT 0a30BbIif ypOBEHb MTOATOTOBKH HIKOJIHLHUKOB IO pa3jeiam
IPOTPaMMBI.

[To yuebnomy muiany 'BOY I'mmuazus Ne 74 na 2023-2024 y4yeOHBIN TO HAa H3yYeHUE TIPEAMETa
anreOpa B 9 kacce OTBOAUTCS 4 yaca B HEJIENIO, YTO COCTABIISIET MO KaJeHJapHOMY rpaduky paboTsl
136 yacos.

B kypce anre6pbl MOKHO BBIICIHUTD CIEAYIONINE OCHOBHBIE CO/IEpKATEeNIbHBIC JINHUU: apU(PMETHKA;
anredpa; GyHKIIUHU; BEPOATHOCTD U CTaTUCTUKA. Hapsiny ¢ 3TUM B cofiepkaHue BKIIOYECHBI IBa
JIOTIOJIHUTEBHBIX METOA0JIOIMUECKHX pa3iesa: JIOTHKa U MHOKECTBA; MaTEMAaTHKa B HICTOPUUYECKOM
Pa3BUTHH, UTO CBSI3aHO C pealu3anuei 1enei 00menHTeIeKTyalbHOro U OOUIEKYIbTYPHOTO Pa3BUTHS
yuamuxcs. CoaepxaHue KaKJ0ro U3 3TUX pa3/IeioB Pa3BOPAUMBAETCS B COAECPKATEIBHO-
METOJIMYECKYIO JTUHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE cofiepKaTenbHble TuHUH. [Ipu 3TOM nepBas
muHUS — «JIoruka 1 MHOXKECTBa» — CIIY>)KUT LIEJIH OBJIAJICHUS yJaIlllUMUCSA HEKOTOPBIMU JIEMEHTaMU
YHUBEPCAJIHLHOTO MaTEMaTHUYECKOTO fA3bIKa, BTOpas — «MaTeMaTHKa B UCTOPUUYECKOM Pa3BUTHI) —
CIOCOOCTBYET CO3AaHUI0 OOIIEKYIBTYPHOTO, TYMaHUTApHOTO (poHa n3ydenus kypca. Conepxanue
JTUHUHN «ApuMeTHKay CIyKUT 0a30H A AaTbHEHIIero n3y4eHHs yJaluiMUcs MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO UX JIOTHYECKOTO MBIIIUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS
IITOpUTMaMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX B TOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIUOHAIIBHBIMU U
MppalMOHAILHBIMY YUCIIaMHU, (POPMUPOBAHUEM NEPBUYHBIX MIPEJICTABICHUN O IEHCTBUTEIBHOM YHCIIE.
Coneprxanue TMHUU «AnreOpay crocoOcTByeT (HOPMUPOBAHHIO Y YHALTHXCS MATEMaTHYECKOTO
anmapara JJs peuIeHHs 3a/1a4 U3 pa3/iesIoB MAaTEMaTUKH, CMEXHBIX MTPEIMETOB U OKpY KaIoLIeit
peanbHOCTH. SI3BIK anreOpbl MOAUEPKUBAET 3HAUEHUE MATEMATUKU KaK SI3bIKA JUISI TOCTPOCHUS
MaTeMaTHYeCKUX MOJIEeH MPOLIECCOB U ABJIEHUH peadbHOro Mupa. Pa3BuTtie anropuTMuyeckoro
MBILICHUS], HEOOXOAUMOT0, B YACTHOCTH, JIJIs1 OCBOCHUS Kypca HH(OPMATUKH, U OBJIa/ICHIE HaBbIKAMU
JeNYKTUBHBIX PacCyKJICHUN TaKxke SIBISIOTCS 3aa4yamMu u3ydeHus anreopsl. [IpeobpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT cHelIM(pUUECKH BKIIAJ B Pa3BUTHE BOOOPAKEHUS YUAIIUXCS, UX
CIOCOOHOCTEH K MaTeMaTHYecKOMY TBOPUYECTBY. B OCHOBHOI 11KOJIe MaTepHal IpynnupyeTcss BOKPYT
panuoHanbHbIX BelpakeHui. Coneprxkanue paszaena «QyHKIMN) HALEJIIEHO Ha MTOJIy4eHHE
ITKOJIbHUKAMH KOHKPETHBIX 3HAHUHN O (DYHKIIMHM KaK BaXKHEHIIIEH MaTeMaTHIeCKOW MOJIEITH JIJIst
OIMCAaHMS U MCCIIeIOBaHUS Pa3HOOOPA3HbIX MpoleccoB. M3yueHne 3Toro marepuaia cnocoOCTByeT



Pa3BUTHIO Y YUalllUXCsl YMEHUS UCIIOJIb30BaTh Pa3INYHbIE I3bIKM MATEMATUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpagueckuii), BHOCUT BKJIaJ B OPMUPOBAHUE MPECTABICHUN O POJIU MAaTEMATHUKH B
Pa3BUTHM HUBWIN3ALUHI U KyIbTYphl. Pa3nen « BeposSTHOCTb U CTaTUCTHKa» — 00s3aTeIbHbIHI
KOMITOHEHT LIKOJIbHOTO 00pa30BaHUs, YCUIIUBAIOLIUI €ro MPUKIAAHOE U MPAKTUYECKOE 3HaUeHue. DTOT
MaTepHual He0OX0IuM, MPEXk/Ie BCEro, i (POPMHUPOBAHUSA Y yUAIIUXCsl QYHKIIMOHAIBHOW IPaMOTHOCTH
— YMEHHs BOCIIPUHUMATh U KPUTHYECKH aHATU3UPOBaTh HH(POPMAIUIO, IPECTABICHHYIO B
pa3nuyHbIX (hopMax, MTOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PEaJIbHBIX 3aBUCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHUIINE BEPOSTHOCTHBIE pacuéThl. M3yueHne 0CHOB KOMOMHATOPUKY MO3BOJIUT
yyalemMycs OCyUIECTBIATh PACCMOTPEHUE CIIydaeB, epedop U MoACYET Yuciia BAPUAHTOB, B TOM YHCIIE
B IIPOCTEHIINX MPHUKIATHBIX 3a1auax. [Ipyu nu3ydyeHnn CTaTUCTUKN U BEPOSTHOCTH 000TaIaloTcst
MIpPEJICTAaBICHHS O COBPEMEHHOW KapTUHE MHpa U METO/Iax ero ucciaenoBaHus, GopMupyercs
MOHUMAHHE POJIM CTATUCTHKH KaK MCTOYHHUKA COIIMAIBHO 3HAUNMON MH(POPMALIUU U 3aKJIAABIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILUICHHUS.

YMK:
Y4yeOHuku

Hopodees I'. B.Anrebpa, 9xi1.: yaeOHUK 17151 00111e00pa3oBaTeNbHBIX opranu3amuii / . B.
Hopodees, C. b. CyBoposa, E. A. byaumosuy u n1p. — M.: IIpoceemenue, 2018.

JAuaakTuyeckne MaTepuasIbl IPeTHA3HAYCHBI JIJIsi OPTaHU3AINMH CAMOCTOSATETHHON
mudepeHpoBaHHON PabOThI yYaIUXCs; BKIIOYAIOT 00yJaromue paboThl, COAEpIKaIINe 3a1aHHs
Pa3HOro YpOBHS CJIOKHOCTH, U HEOOJIBIINE TPOBEPOUHBIE PA0OTHI, B TOM YHUCIIE TECTHI C BHIOOPOM
oTBeTa, CHAOKEHHBIE KITIOYOM — MEPEYHEM BEPHBIX OTBETOB:

EBcradnena JI. [1.Anredpa, 9xi.: numaktudeckue marepuansl /J1. 1. EBcradnena, A. I1. Kapn. — M.:
IIpocsenienue, 2018.

TemaTnyeckne TecThbl MPEAHA3HAYEHBI ISl TEKYLIETO ONEPAaTHBHOTO KOHTPOJS NMPHU M3YyYCHUH
Kypca:

Kysnenosa JI. B. Anre6pa, 9xi.: temarudeckue Tectsl / JI. B. Ky3nenona, C. C. Munaesa, JI. O.
Pocnosa u np. — M.: IIpocsemienue, 2017.

KonTpoabHbie padoThl — 1nocodue, B KOTOPOM CoJiepKaTcs MaTepraibl AJ1 TEMaTHYECKOTO
KOHTPOJISl, UTOTOBBIE KOHTPOJIbHBIE PA0OTHI (TIOIYTOI0BBIE M TOJJOBBIE), HTOTOBBIC TECTHI:

Kysnenosa JI. B.Anre6pa, 9xi1.: kouTposbHbie padotsl /JI. B. Ky3nenosa, C. C. Munaesa, JI. O.
Pocnosa. — M.: [Ipocsemienue, 2016.

MeToanyeckue peKOMEHIANUM — TIO0COOME I YYHTENICH, MpeaHa3HauYeHHOE MOMOYbh MM B
OBIIQJICHUH HJICOJIOTHEH M OCHOBHBIMH METOIMYECKUMU UICIMH Kypca, OOJEryuTh €XKEeTHEBHYIO padoTy
10 TIOJITOTOBKE K YPOKaM:

Cysopoga C. b. Anrebpa, 9xi1.: meroauueckue pekomenanuu /C. b. CyBoposa, E. A. byaumoswny, JI.
B. Ky3nenosa u np. — M.: IIpocsemienue, 2017.

Ilenn u 3aga4m yyeOHOro npeamera

Co3HaTenbHOE OBIIAJICHUE yYAIIUMHUCS CHCTEMON apu(PMETHUYEeCKUX 3HAHMM M YMEHHH HEOOXOIMMO B
MIOBCETHEBHON O KM3HM, M M3YyYCHHMs] CMEXHBIX JUCHMIUIMH W NPOJOJDKEHHS 00pa3oBaHUS.
[TpakTHyeckast 3HaUMMOCTh HIKOJIBHOTO Kypca MaTeMaTUKU OOYCIIOBIICHA TEM, YTO OOBEKTOM M3YyUEHUS
CIIy’)KaT KOJMYECTBEHHBbIE OTHOLICHHWS JEHCTBUTEIBHOIO MHpa. MaremaTudeckas IOATOTOBKA
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HeoOxonuMa Ui TOHUMAaHUS TPHHIMIIOB YCTPOMCTBA M MCIOJIB30BAaHUS COBPEMEHHOH TEXHUKH,
BOCTIPUATHS HAYYHBIX M TEXHUYECKHUX MOHATUH U uaed. MaremaTtuka — sI3bIK HayKd U TeXHUKH. C eé
IIOMOUIBIO0 MOJEIUPYIOTCS U U3y4arOTCs SIBJIEHUSI U ITPOLIECCHI, TPOUCXOAIINE B IPUPOJIE.
ApudmeTrka SBISETCS OJHUM U3 ONOPHBIX IPEIMETOB OCHOBHOMW IIKOJIBI: OHA 00ECTIeYUBAET U3yUEHUE
IpYTUX IUCLUUIUIMH. B mepByro odepenp 3TO OTHOCUTCS K NMPEAMETaM €CTECTBEHHO-HAYYHOI'O LMK, B
YacTHOCTH K (u3uke. Pa3BuTHE JOTMYECKOTO MBIIUICHUS Yy4allUXcs NpU OOYyYeHMM MaTeMaTHKe
CIIOCOOCTBYET YCBOGHHUIO NPEAMETOB TyMaHUTApHOro IMKiIA. lIpakTuueckne yMeHHS] M HaBBIKH
apru(METUUYECKOTO XapakTepa HEOOXOIWMBI I TPYAOBOM H MpOdEeCcCHOHATHHOW IMOATOTOBKH
IIKOJIbHUKOB.
Pa3BuTHe y yuammxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU apU(PMETHICCKIX
abcTpakiuif, 0 COOTHOILIEHHWU PEaNbHOr0 M HACATBHOI0, O XapaKTepe OTPaKEHHUsI MaTeMaTHYeCKON
HAyKOH SIBJICHUH W MPOIIECCOB PEANTBHOTO MHpAa, O MECTe apU(PMETUKH B CHCTEME HAyK U POJIH
MaTEeMaTHYeCKOro MOJIEIIUPOBAHMS B HAYYHOM MO3HAHUU M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAayYHOTO MUPOBO33PECHHUS YUAIIUXCS, a TAKXKe (POPMUPOBAHUIO KAUECTB MBIIUICHUS, HEOOXOIUMBIX ISt
aJanTayy B COBPEMEHHOM MH(GOPMAITMOHHOM OOIIIECTBE.
Tpebys OT ydamuxcsi yMCTBEHHBIX U BOJICBBIX YCHUJIUH, KOHIICHTPAIlMM BHHUMAHUS, AKTHBHOCTH
BooOpakeHUsl, apudmeTvka pa3BUBaeT HPABCTBEHHbIE UYEPThl JHMYHOCTH  (HACTOWYMBOCTb,
LEJICYCTPEMIICHHOCTb, TBOPUYECKYIO0 aKTUBHOCTh, CAMOCTOSITEIILHOCTh, OTBETCTBEHHOCTh, TPYAOII00NE,
TUCHUIUIMHY ¥ KPUTUYHOCTH MBILIUICHUS) U YMEHUE apryMEHTHPOBAaHHO OTCTaMBaTh CBOM B3TJISABI U
yOexIeHus, a TaKkKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSTENIbHBIEC pelleHUsl. AKTUBHOE HCIOIb30BAHUE
U pellieHue TeKCTOBBIX 3aJau Ha BCEX ATarax y4yeOHOro IMmpolecca pa3BUBalOT TBOPUECKHUE CITIOCOOHOCTH
IIKOJIbHUKOB.
W3ydyenne wmareMaTuku T1O03BOJseT (OPMUPOBATH YMEHUS W HaBBIKM YMCTBEHHOrO Tpyja:
IUTAHUPOBAHUE CBOEU pabOThI, MOMCK PAIMOHANBHBIX ITYTeH €€ BBIMOJHEHUS, KPUTHYECKYIO OIEHKY
pe3ynbraToB. B mpoiecce u3yueHuss MaTeMAaTUKH IIKOJIBHUKHU Y4aTCs U3JIaraTb CBOM MBICIIH SICHO U
MCYEPIBIBAIONIC, JTAKOHHYHO W EMKO, MPHOOPETAIOT HABBIKM YETKOr0, aKKypaTHOrO W TPaMOTHOTO
BBITIOJTHEHUS] MATEMaTUYECKUX 3aIHCEeH.
Baxmueilimed 3agaueil MIKOJBHOTO Kypca apu(METHKH SBISETCS PAa3BUTHE JIOTHYECKOTO MBIIUICHUS
yuamuxcs. CaMu 00BbEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHUI U MPUHATHIE B apudMeTHKe mpaBuiia ux
KOHCTPYUPOBAHHsI CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHI OOOCHOBBIBATH W JIOKA3bIBaTh CYXKACHUS,
MPUBOJUTH YETKHE ONPEEIICHNUS, Pa3BUBAIOT JJOTUYECKYIO HHTYHIINIO, KPATKO U HATJISAHO PACKPHIBAIOT
MEXaHM3M JIOTUYECKUX MOCTPOEHUM M ydaT MX HpUMEHEHHIO. Iloka3biBasi BHYTPEHHIOI TapMOHUIO
MaTeMaThky, GOpMUPYS TMOHMMaHUE KpacoThl M U3SIIECTBA MaTEeMaTHUYECKUX PaCCYXICHUM,
apudmeTrKa BHOCUT 3HAYUTEIHHBIN BKIIA]] B 3CTETUYECKOE BOCIIUTAHUE yUAIIIHXCS.
OOyyeHne MaTeMaTHKE B OCHOBHOM IIKOJIE€ HANpaBiICHO Ha JIOCTH)KEHUE CIEAYIOLIUX
yeneti:
1) B HanpaBJIEeHUU JINYHOCTHOTO PA3BUTHSL:
— ®opMupoBaHHE TMPEACTABICHUI O MaTeMaTHKE KaK 4acTU OOIIEYEeIOBEUECKOW KYIbTYPHI, O
3HAYUMOCTH MaTEeMaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO OOIIECTBa;
— Pa3BuTHe JIOTMYECKOTO W KPUTHUYECKOTO MBIIIICHUS, KYJIbTYphl pEYM, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
— @opMupoBaHHE HWHTEJUIEKTYyaJbHOM YECTHOCTH M  OOBEKTHUBHOCTH, CIIOCOOHOCTH K
MPEOAO0TICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OMBITA;
— BocnuTanue kayecTB TUYHOCTH, OOECTIEYMBAIONIUX COIMATIBHYI0 MOOMIBHOCTb, CIIOCOOHOCTb
MPUHUMATH CAMOCTOSITENIbHbIE PEIICHNUS;
— @opMupoBaHHE KAa4yeCTB MBIIUICHUS, HEOOXOAMMBIX [UIS aJanTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIIECTBE;
— Pa3BuTHe nHTEpeca K MaTeMaTUYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH.
2) B METanpeIMeTHOM HallpaBIICHUU:
— PasBuTtHe mpeacraBieHHl O MaTeMaTHKe Kak (opMe OINMUCAaHUS U METOAC IO3HAHUS
NEHCTBUTENBHOCTH, CO3JaHHE YCIOBUM Ui TNPUOOPETeHHsS [EePBOHAYAIBHOIO OIBITA
MaTEMaTU4YECKOr0 MOJEITUPOBAHMS;



—  @opmupoBaHHe OOIIUX CIIOCOOOB HMHTEIEKTYATbHON JESITEeIbHOCTH, XapaKTEePHBIX JUIA
MaTEMaTUKH W SBJISIONIMXCSI OCHOBOH MO3HABATEIbHOM KYJIbTYpPbI, 3HAUUMOHN TS Pa3THYHBIX
cdep 4eIoBEeYECKOM e TEIILHOCTH.

3) B IpeIMETHOM HaIpaBJICHHUU:

— OBJ'Ia,Z[eHI/Ie MAaTCMaTUUCCKUMU 3HAHUAMHU U YMCHUSIMU, HGO6XO,Z[I/IMBIMI/I AJIL TIPOOOJIZKCHU A
00pa3oBaHusl, U3yYCHUST CMEKHBIX JUCIIUILINH, IPUMEHEHHUS B TOBCEHEBHOM KU3HHU;
Co3nanue ¢yHAaMeHTa JUIsi MAaTEeMaTU4YEeCKOTO Pa3BUTHUSA, (OPMHUPOBAHUS MEXAHM3MOB MBIIUICHUS,

XapaKTEPHBIX [Tl MATEMAaTHUECKOHN eSITeIbHOCTH

I{eHHOCTHBIEC OPUEHTHPBI COIEPKAHUS 00yUeHM I

MareMarnueckoe 00pa3oBaHUE SABISCTCA 0053aTeIbHON U HEOTHEMJIEMON YacThIO0 00IIero oOpa3oBaHMs
Ha BCeX CTyNeHsX MKojbl. Co3HATeNbHOE OBJaICHUE YYAIlMMHUCS CUCTEMOH apru(pMeTH4YeCKUX 3HaHUH
U YMEHU HeoOX0JAMMO B MTOBCEAHEBHOM JKU3HM, JJI U3YUEHUS! CMEKHBIX AUCUUIUINH U MPOJOKEHUS
oOpa3oBaHUs.

[IpakTHdeckasi 3Ha4MMOCTh IIKOJIBHOTO Kypca MaTeMaTUKU OOYCIIOBJIEHA TEM, YTO OOBEKTOM H3y4EHUs
CIly’)KaT ~KOJMYECTBEHHBIE OTHOLICHWS JEWCTBUTEIBHOIO MHpa. MaremaTudeckas IOATOTOBKA
HeoOxonuMa Ui TOHUMAaHUS MPHUHIMIIOB YCTPOMCTBA M MCIHOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIPUATHS HAyYHBIX M TEXHUUECKUX MOHATUHN U uaed. Maremarnka — s3bIK HayKu U TeXHUKH. C eé
ITOMOILBI0 MOJAEIUPYIOTCS U U3YYAOTCS SBJICHHS U MPOLECCHI, TPOUCXOIAIINE B IPUPOLE.

MHoOrum JroAsiM B CBOEH KM3HU NMPUXOAUTCS BBINOJHATH JOCTATOYHO CJIOKHBIE PacyeThl, MOJIb-
30BaTbCsl OOIIEYNOTPEOUTEIHLHON BBIYMCINUTENBHON TEXHUKOM, HAXOAWUTh B CIPABOYHHKAX U MpPH-
MEHATh HY)XHbIE (DOPMYIbI, HCIOJB30BATh MPAKTUYECKHUE MPUEMBI N€OMETPUUYECKHX H3MEPEHUU U
MOCTPOCHUI, YUTaTh UHPOPMAIIHIO, IPEICTABICHHYIO B BHJI€ Ta0JIUILl, JUarpamm, rpaukoB, IOHUMATh
BEPOSITHOCTHBIM XapaKTep CIYy4alHBIX COOBITHH, COCTaBIATh HECJIOXKHBIE aITOpUTMBI W 1p. bes
KOHKPETHBIX MaTeMaTHUYECKUX 3HAHWM 3aTpyAHEHO IIOHMMAaHWE NPHUHLMIIOB YCTPOICTBA M HC-
II0JIb30BAHHS COBPEMEHHON TEXHMKH, BOCIPHUATHE HAy4YHBIX 3HAHUM, BOCIPUATUE U UHTEPIIPETALUA
pa3HoOOpa3HON COLMAIBHOW, AKOHOMMYECKOW, monuTH4eckoil wuHpopmaruu. Takum oOpa3om,
IpaKkTUYecKas MOJEe3HOCTh MaTeMaTHKH OOYyCIIOBIEHa TEeM, YTO €€ IMpeaMEeTOM sBIsoTCS (yHna-
MEHTAJIbHBIE CTPYKTYPHI PEabHOT'O MUpPA: IPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIICHUS
- OT MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIBITE JIOACH, IO JOCTAaTOYHO CIIOXKHBIX,
HEOOXOAUMBIX JUISl Pa3BUTHSI HAYYHBIX U TEXHOJOTMUYECKUX UIEH.

be3 6a30Boil MaTeMaTH4eCKOil MOATOTOBKH HEBO3MOXKHO JIOCTUYb BHICOKOTO YPOBHSI 00pa3oBaHMS,
TaKk Kak Bce OOJbIIE CIEHUANIBbHOCTEH CBS3aHO C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHUKU
(oxoHOMUKa, OW3HEC, PUHAHCHI, PU3MKA, XUMUS, TEXHUKA, WHPOPMATUKA, OMOJIOTHS, MICUXOJIOTUS U
MHorue apyrue). CrenoBaTelbHO, pacHIMPSAETCS KpYyr IIKOJBHUKOB, IS KOTOPBIX MaTeMaTHKa
CTaHOBHTCA NPO(PECCHOHATHLHO 3HAYUMBIM IIPEMETOM.

B coBpemeHHOM oOImIecTBe Ba)KHBIM SIBiIsSieTCA, (OPMHpPOBaAHHE MAaTEMaTHYECKOTO CTUJSL MBIII-
JIEHUs, TPOSIBISIOLIEIOCS B OIPEICICHHBIX YMCTBEHHBIX HaBblKax. B mponecce maTremMaTnyeckou
NeSITeIbHOCTH B apceHasl MPUEMOB M METOAOB YEJOBEYECKOI'O MBIIUICHHUS €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCA MHAYKIUS U NEeAYKIHs, 0000IIeHre 1 KOHKPETH3aI|s, aHalIu3 U CUHTE3, KilaccCupuKanus
u cucreMarusauus, abOcrparupoBaHue H aHajorus. C MOMOLIBI0 OOBEKTOB MaTeMaTHYECKHX
YMO3aKJIFOUEHUN W MPaBUJ UX KOHCTPYMPOBAHUS BCKPBIBAETCS MEXAHU3M JIOTMYECKUX MOCTPOEHUH,
BbIpPa0aTHIBAIOTCSI YMEHUs (HOPMYJIHPOBaTh, OOOCHOBBIBAaTh W JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM
pa3BUBaeTCA JOTHYECKOE MBIIUICHHE.

Matematuke TPUHAICKUT BeAylias poib B (HOPMHPOBAHMHM aITOPUTMHYECKOTO MBIIIJICHUS,
BOCIIUTAHUHM YMEHHMs JEHCTBOBATh IO 3aJaHHBIM AJIrOpUTMaM W KOHCTPYMpOBaThb HOBbIE. B Xxome
pelIeHus 3a/1a4 - OCHOBHOM y4yeOHOM JesITeIbHOCTH Ha YPOKaX MaTeMaTUKH - Pa3BUBAIOTCS TBOPUECKas
Y MIPUKJIQHAsI CTOPOHBI MBIIUICHHUS.

Hcnonp30BaHne B MaTEMaTUKE HApsIAy C ECTECTBEHHBIM HECKOJIBKMX MaTEMaTHUYECKHX S3BIKOB JJAET
BO3MOXKHOCTh pa3BUBaTh y YydYalluXcsid TOYHYIO, HSKOHOMHYI0 M HWH(POPMATUBHYIO YCTHYIO U



1)

2)

3)

4)
5)

MUCHMEHHYIO peub, YMEHHE OTOMpPATh HaNOO0IIee TOAXOAIINE SI3BIKOBBIE (B YACTHOCTH, CUMBOJIHYECKUE
U rpaduveckue) cpeacTna.

Maremarnueckoe 00pa3oBaHHUE BHOCUT CBOU BKJIAJ B (OPMHUPOBAHKE OOIICH KYJIbTYPhI YEIOBEKA.
Ee He0oOXOqMMBIM KOMIIOHEGHTOM SIBIISIETCS OOIee 3HAKOMCTBO C METOJAMU ITO3HAHHS JCHCT-
BUTEIIFHOCTH, YTO BKIIIOYAET MMOHMMAHUE IUAJICKTHYECKOW B3aWMOCBS3M MAaTEMaTHKH W JCHCTBU-
TENBHOCTH, TPEJACTABICHUE O TPEAMETe M METOJE€ MaTeMaTHKH, €ro OTIHYUSIX OT METO/IOB
€CTeCTBEHHBIX W TYMAaHHTapHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHUS MATEMATHKH ISl PEIICHUS
HAYYHBIX U TIPUKJIATHBIX 3a]1a4.

W3yueHne MareMaTHKH CIOCOOCTBYET JCTETHYECKOMY BOCIHHTAHHUIO 4YeJIOBEKa, ITOHUMAHHUIO
KpacoThl M H3SIIECTBA MATEMaTHYECKUX PACCYKIACHUH, BOCHPHUATHIO T€OMETPUYECKHX (OpM, yc-
BOCHHIO HJIEM CUMMETpHH. M3ydeHWe MaTeMaTHUKH pa3BUBACT BOOOpaKEHUE, MPOCTPAHCTBEHHBIC
npencrapieHus. Vcropus pa3BUTHS MaTEeMaTHYECKOTO 3HAHHS JAeT BO3MOXKHOCTH TOTIOJHHTH 3arac
HCTOPHUKO-HAYYHBIX 3HAHUH IIKOJBHUKOB, COPMUPOBATH y HUX IPEICTABICHUS O MaTeMaTHKE KaK
YacTH OOIIEYeTIOBEYECKON KYJIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HWCTOPHYECKMMH BEXaMH BO3-
HUKHOBCHHUS W Pa3BUTHI MaTEMaTWYCCKONW HAYKH, CyIbOaMH BEITHKUX OTKPBITHHA, UMEHAMHU JIFOJICH,
TBOPUBIINX HAYKY, JOJDKHO BOMTH B HHTEIUICKTYAIbHBIN 0arax KaXKJI0Tro KyJIbTYPHOTO YEJIOBEKa.

Inanupyemsble pe3yJibTaThl H3YUeHHs] Y4eOHOT0 MpeAMeTa.
[Tporpamma 1mo3BosisieT JOOMBAThCA CIACAYIOIUX PE3YJIbTaTOB OCBOCHHUSI 00pa30BaTEIbHOI MPOTPaMMBI
OCHOBHOTO 00I1IeTO 00pa30BaHMUS:

JIMYHOCTHBIE PE3VIbTAThI:

C()OPMHUPOBAHHOCTb  OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTM M  CIIOCOOHOCTH
oOydJaronmmxcsi K CaMOpa3BUTHIO HAa OCHOBE MOTHBAIlMM K OOYYEHHIO W TIO3HAHHMIO, BBIOOPY
nanpHEHero oOpa3oBaHMsT Ha 0aze OPHEHTHPOBKHM B MHUpe Tmpodeccuid U mpodeccCHOoHaTbHBI
IPENOYTEHUH, 0OCO3HAHHOMY MOCTPOSHUIO MHIMBHyaJbHONH 00pa30BaTENbHON TPACKTOPHH C YUETOM
YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB;

c(OPMHPOBAHHOCTH KOMIIOHEHTOB IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

OCO3HAHHBIM BHIOOp M MOCTPOEHUE AaJbHEHIEeH MHIMBUAYAIbHOW TPAaeKTOpPHM OOpa3oBaHMs Ha Oase
OPHEHTUPOBKM B MHpe Mpodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTEeHUH C YUETOM YCTOWYMBBIX
MI03HABATENIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS YBaKUTEILHOIO OTHOLIEHUS K TPYLY,
pa3BUTHE OMbITA yYaCTUsl B COLUAIBHO 3HAYMMOM TPYAE;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNbTaT y4eOHOW U MaTeMaTUYeCKOM 1eATEIbHOCTH;
KPUTHUYHOCTh MBILIUICHUS, MHULUATUBA, HAXOAYUBOCTb, AaKTUBHOCTb IIPU PELIEHUH MAaTEeMaTUYECKUX
3ajau.

MeTanpeaMeTHble Pe3YJIbTaThI:

MesknpeaMeTHble NOHATHA

OBJIajIeHHE 00YYAIOIIMMUCS OCHOBAMM YUTATEIbCKO KOMMNETEHIIHM:

* OBJIQJICIOT YTCHHEM KaK CPEICTBOM OCYIIECTBICHUS CBOUX NaJbHEUIINX IJIAHOB: MPOJOJDKCHHUS
oOpa3oBaHMsl ¥ CaMOOOpa30BaHMs, OCO3HAHHOTO IUTAHUPOBAHMS CBOEr0  aKTyallbHOTO |
MEPCIIEKTUBHOTO Kpyra YTEHHs, B TOM YHCIE JOCYTOBOTO, MOATOTOBKH K TPYAOBOH U COLMATHHON
JeSITeNbHOCTH,

* (popmupoBaHue MOTPEOHOCTH B CHCTEMATHUYECKOM YTEHHM KaK CPEJCTBE MO3HAHMS MHpa U cels B
3TOM MHpE, TapMOHHU3AIlMU OTHOIICHUN dYeJoBeKa W OOIecTBa, co3JaHWU o0paza «IoTpeOHOTO
OyyIieroy.

npuodpereHne HABbLIKOB Pad0ThI ¢ MH(pOpMAaNHeii:
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* CUCTEMaTH3UpPOBaTh, COIOCTABIATh, AaHAJIM3UPOBaTh, O0000IIATh W HHTEPIPETUPOBATH
MH(OPMAIINIO, COACPIKALTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBIICJIATH TJIABHYIO M HM30BITOYHYIO HH(OPMALMIO, BBHINOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJICHHBIX (PaKTOB, MBICIICH; MPEAICTABIATH HHPOPMALIUIO B CKAaTOU CIIOBECHOM (popme (B BHIE IIaHA
WU TE3UCOB) M B HATJISTHO-CUMBOJIMUECKOU (hopme (B BUAE TaOIUIl, TpadUUECKUX CXEM M Harpamm,
KapT MOHATUN — KOHIENTYaJIbHBIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATh U JOIOJHATH TaOJIMIIbI, CXEMBbI, AMArPaMMBbl, TEKCTHI.
ydyacTHe B IIPOCKTHOM JesTeJbHOCTH
YMEHHE CaMOCTOSATEJIBHO ONPEIENATh LEU CBOEro oO0y4deHMs, CTaBUTh U (HOpMyIupoBaTh JUIsl ceOst
HOBBIE 3a/1a41 B yu€0e, pa3BUBaTh MOTUBBI U MHTEPECHl CBOEH MO3HABATEIIbHON JESATENbHOCTH;

YMEHHE COOTHOCHUTH CBOM JEHCTBHA C INIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBISATh KOHTPOJb CBOEH
NESITENbHOCTH B IpOLIECCe AOCTHKEHHs pe3yibTara, ONpeAessTh CHOocoObl AEHCTBHM B pamKax
NPE/UIOKEHHBIX YCIOBHM M TpeOOBaHUIl, KOPPEKTHUPOBATb CBOM [CHCTBHS B COOTBETCTBUHU C
W3MEHSIOLIEHCS CUTYallUEeH;

YMEHHUE ONpEACTATh MOHATHUS, CO3/1aBaTh 00OOIIEHUS, yCTaHABIUBATh aHAJIOTHH, KIaCCU(UIIMPOBATH,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KilacCu(UKaLuy;

YMEHUE YCTaHABIUBATb IPUYMHHO-CICACTBEHHBIE CBS3M, CTPOMTH JIOTMUYECKOE PpacCyXAeHue,
YMO3aKJII0YeHNE (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJOTMH) U JeJIaTh BHIBOJIBI;

pa3BUTHE KOMIIETGHTHOCTH B OO0JIACTM  HCIIOJL30BaHHUS HMHGOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH;
HepBOHa‘-IaJIBHBIe HpGI[CTaBJIeHI/IH 06 naciax m 0 METogax MAaTeMaTUKU KakK 06 yHI/IBepca.HBHOM SA3BIKC

HayK{ U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBJICHUHN U TPOLIECCOB;
YMEHHE BUICTh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallud B APYTUX AUCIHUILIAHAX,
B OKPY’KAIOIICH KU3HU;
8) yMEHHME HaXOAWTh B PA3JIUYHBIX HMCTOYHHUKAX HMHQPOPMAINIO, HEOOXOIUMYIO JUIsl peIleHUs
MaTEeMaTHYeCKUX 3a/ay, ¥ MPeACTaBIsATh €€ B MOHATHOHN (opMe, MPUHUMATh PEUICHHE B YCIOBUAX
HETIOTHOW MJT U30BITOYHOM, TOYHOM MITH BEPOSITHOCTHON MH(MOpMaIuu;
9) yMmeHHe MOHUMAaTh M KCIOJIb30BaTh MAaTeMaTHYECKUE CPEACTBAa HAMIAIHOCTH (rpaduku, TaOIUIIbI,
CXEMBbI U JIp.) AJIsl WLTIOCTPALUU, HHTEPIIPETALUN, apTyMEHTAIUH;
10) yMeHHUe BBIJIBUTaTh TUIIOTE3BI IIPH PEIICHUH 33]]a4i, TOHUMATh HE0OXOJUMOCTh UX MPOBEPKH;
11) MOHMMaHHE CYIIHOCTU aITOPUTMUYECKUX MPEINUCAHUA U YMEHHUE IEUCTBOBaTh B COOTBETCTBUU C
MPEAJIOKEHHBIM AJITOPUTMOM.

IIpeaMeTHBIE PE3YJIbTATHI:

1) oco3HaHWE 3HAYEHHS] MATEMATHKHU IS TOBCEIHEBHOM )KM3HH YEIOBEKA,

2) MpeACTaBIIEHUE O MAaTEMATHYECKOM HayKe Kak cepe MareMaTHUECKON eI TeIbHOCTH, 00 dTamax eé
pa3BUTHS, O €€ 3HAUUMOCTH /ISl Pa3BUTHS [IUBUIIH3AIINH;

3) pa3BUTHE YMCHHI paboTaTh ¢ y4eOHBIM MATEMAaTHYECKMM TEKCTOM (aHAIM3MPOBATh, M3BJIEKAThH
HeoOXomuMyr0 HH(OpPMANHIO), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIH C TPUMEHEHHUEM
MaTeMaTH‘IeCKOfI TepMI/IHOHOFI/II/I 148 CHMBOJIUKH, HpOBO,Z[I/ITB KHaCCI/Iq)I/IKaI_II/II/I, JIOTHYCCKUC
000CHOBaHUS;

4) BianeHue 6a30BBIM MOHATUWHBIM aIIapaToM MO0 OCHOBHEIM pa3JieiaM COJICPKAHMUS,

5) CcHCTeMaTHYECKHE 3HAHMS 0 QPYHKIMSIX M UX CBOMCTBAX;

6) MPaKTHYCCKH 3HAYMMbIE MaTeMaTHYCCKHE YMEHHS M HaBBIKH, WX NIPUMCHEHHE K PEIICHHIO
MaTeMaTHYECKUX U HEMAaTeMAaTHYECKHX 3a/1a4 MMPEAIoJIarariiee yMeHus:

e  BBINOJIHATH BEIYHMCICHUS C JCHCTBUTEILHBIMY YHCIIAMU;

hd pemaTb ypaBHeHI/I}I, HepaBeHCTBa, CUCTCMBbI ypaBHeHI/Iﬁ nu HepaBeHCTB;



*  pemarh TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM, C MOMOIIBIO COCTABICHHUS M PELICHHUS
YPAaBHEHUM, CUCTEM YPaBHECHUHN U HEPABEHCTB;

*  HUCHOJb30BaTh aNreOpanyecKuil sI3bIK JUIsl OMUCAHUS MPEIMETOB OKPYKAIOIIET0 MUpPAa U CO3AAaHUs
COOTBETCTBYIOIIMX MATEMAaTUYECKUX MOJEIIEN;

*  TPOBEPUTH IPAKTUYECKUE PACYETHI: BBIYMCICHHS C IPOLICHTAMHU, BBIUYUCICHHS C YHCIOBBIMHU
NI0CJIEI0BATENbHOCTSIMU, BBIYMCICHHUSA CTATUCTHUUYECKUX XaPAKTEPUCTUK, BBINOJHEHHE MPUOIMKEHHBIX
BBIUHCIIEHUH;

*  BBINOJHATH TOX/IECTBEHHbIE IPEOOPA30BAHNS PALMOHAIBHBIX BBIPAKEHHI;

*  BBINOJIHATH ONECPALMU HAJl MHOKECTBAMU;

*  HUcclenoBaTh (PYHKIUHU U CTPOUTH UX TpaduKH;

* YUTaTh M UCHOJB30BATh HMH(POPMAIUIO, TPEICTABICHHYI0O B BHUAE TaOIHMLbI, JHArpaMMbI
(cronmGuaToit MM KPYTOBOM);

*  pemarb npocTenirne KOMOMHATOPHBIE 33aJa4u.

Pasznea «Apudpmernkar

Pavuonansuvie uucna

BbINyCKHUK HAYYHUTCSH:

CPaBHMBATH U YNOPSN0YMBATh PALIMOHATIBHBIC YHCIIA,;

BBIIIOJIHATH BBIYHUCICHHUA C paI_[I/IOHaJ'II:HBIMI/I qyucjiaMH, Co4dc€ras yCTHBIe U IHNCBbMCHHBIC HpI/IeMI:I
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

HCIIOJIB30BATh ITOHATUS U YMCHI/IH, CBA3aHHBIC C HpOHOpI_II/IOHaJII:HOCTBIO BCJIMYHH, HpOI_IeHTaMI/I B X04€
peH_IeHI/ISI MaTeMaTUYCCKUX 3aJa4 MW 3aJa4 U3 CMCKHBIX HpeI[MGTOB, BBIITOJIHATH HECIIOXKHBIC
MPAKTHYECKUE PACUETHI

MIPUMEHSATH MMOHATHS, CBSI3aHHBIE C IETMMOCTBIO HATYPATbHBIX YHCEIT

BhInyCKHUK MOJYYHT BO3MOKHOCTD:

MMO3HAKOMHTECS € MO3ULMOHHBIMH CUCTEMAaMU CUMCJICHHS ¢ OCHOBAHUSAMH, OTINYHBIMH OT 10;

YIIIyOUTb U pa3BUTh MPEACTABICHUS O HATYPAIbHBIX YHCIIAaX U CBOWCTBAX ACITMMOCTH;

HAY4YUTbCS UCIOJIb30BATh MPUEMBI, PALMOHATM3UPYIOLINE BBIYUCICHUS, HPUOOPECTH NPUBBIUKY
KOHTpO.HI/IpOBaTB BBIYUCIICHUA, BBIGI/IpaH HO,Z[XOI[HH_II/Iﬁ JUIA CI/ITyaLII/II/I CHOC06.

eiicmeumensHuble yucia

BbINyCKHUK HAY4YUTCSH:

HCIIOJIb30BaTh HA4YaJIbHBIC IPEIICTABICHHS O MHOXKECTBE IEHCTBUTEIIBHBIX YUCEIT;

BIIAJICTh TOHATHEM KBaJIPaTHOTO KOPHS, IPUMEHSTH €T0 B BBIYHCICHUIX;

BbInyCKHUK HOJIYYHT BO3MOKHOCTD:

Pa3BUTH NPEACTABIECHUE O YNCIIE U YACIOBBIX CUCTEMAX OT HATYPAIBHBIX O IECHCTBUTENBHBIX YHCEIN; O
POJIA BBIYUCIICHUH B YEJIOBEYECKOMU ITPAKTHUKE;

pa3BUTh M YIIyOUTHh 3HAHMA O JCCATUYHOM 3amMcu JEHCTBUTENBHBIX dHceNl (NMepUOTUYECKUE M
HETNepUOINIECKue IpodH).

H3smepenus, npudauiicenus , OUCHKU

BbINyCKHUK HAYYUTCSH:

UCIIOJIb30BaTh B XOJI€ PEIICHUS 33/a4 AJIEMEHTapHbIE MPEICTaBICHUS, CBSI3aHHBIE C MPUOINKEHHBIMU
3HAYEHUSMU BEIUYHUH.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

IOHATH, YTO YUCIIOBBIC JAHHBIC, KOTOPBIC UCITOJIB3YIOTCA IJId XapaKTCPUCTUKU OG’bGKTOB OKpYXKaromero
MHUpA, SBISAIOTCA MPEUMYLIECTBEHHO NPHUOIMKEHHBIMH, YTO MO 3alMCU NPUOJIMKEHHBIX 3HAUYCHUH,
COACPpIKAIINXCS B I/IH(l)OpMaI_[I/IOHHBIX HCTOYHHUKAX, MOXXHO CYAUTH O MOTrpCIIHOCTHU HpI/IGHI/DKeHI/IH;
IOHATH, YTO MNOTPCHIHOCTL PE3YyJibTaTa BBIYMCIICHUA JOJIZKHA GBITB conusMeprMa C MNOrpCIIHOCTBIO
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HNCXOJIHBIX TAHHBIX.
Anzedpauueckue gviparxcenus
BbInycKHUK HAYYHTCS:

- OmepupoBaTh MOHATHSAMU "TOXIECTBO", "TOXKIECTBEHHOE IpeoOpazoBaHue", pemaTth 3a7ayd,
cozepkaiire OyKBeHHBIC JTaHHbIE, paboTaTh ¢ PopMyIIamMu;

- OMEpUPOBATh MOHATUSAMU "KBaJIpaTHBINA KOPEHb'", IPUMEHSTh €r0 B BBIYUCICHUSX;

- BBINOJHATH NpPeoOpa3oBaHUE BBIPAKEHUH, COAEPXKAIUUX CTENEHM C LEIbIMH II0Ka3aTelIsIMU U
KBaJIpaTHbIC KOPHH;

- BBIIOJHATH TOXKIECTBEHHbIE MPe0Opa30BaHMs PALMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu Apo0smu;

- BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH;

- IPUMEHSATH MTPeoOpa30BaHUsl BBIPAKEHHUM ISl peIIeHUs] pa3IMyHbIX 33Jad U3 MaTeMaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEAbHON IPAKTUKH.

BbINyCKHUK IOJIYYHT BO3MOKHOCTD HAYYHThCH:

- BBIIIOJIHATH MHOTOILIArOBbIE TPE0OPa30BAHUS PAllMOHAIBHBIX BBIPAKCHUM, IPUMEHSS IUPOKUN Habop
CIoco0O0B ¥ TPHUEMOB;

- IPUMEHATh TOXXKJECTBEHHBIE IIPe00Pa30BaHus Ul PELICHN 3aa4 U3 Pa3IMYHbIX pa3fesioB Kypca.
Ypaguenusn

BbIyCKHUK HAYYHTbCSH:

- pelaTb OCHOBHBIE BUJIbI PAllMOHAIBHBIX YPABHEHUN C OJTHOM IIEPEMEHHOM, CUCTEMBI JBYX YPaBHEHUI
C IByMs IEPEMEHHBIMY;

- NPUMEHATh AHAIUTHYECKUI M rpaduyeckuil s3bIKM Ul MHTEpPIpETalM IMOHSATHUH, CBSI3aHHBIX C
MIOHATHEM YPAaBHEHHS, U1 PEIICHUS YPAaBHEHUI U CUCTEM YpaBHEHU;

- TIIOHMMAaThb YPaBHEHHE KaK BaXHEUIIYID MaTEMaTUYECKYI0 MOJEIb [UId ONUCAaHUS U H3YYCHUS
pa3sHOOOpa3HbIX PeATIbHBIX CUTYALMH, PElIaTh TEKCTOBBIE 33/1a4M alreOpanuecKuM METOI0M;

- NPOBOAUTH IMPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CUCTEM YpAaBHEHUH, B TOM YHUCIE C
NpUMEHEHHEM TpaUuyecKuX IMpeaAcTaBlIeHUl (yCTaHABIUBaTh, MMEET JIM YpaBHEHHE WJIH CHCTEMa
YpaBHEHMH pEIIECHUs, €CIIU UMEET, TO CKOJIBKO U IIp.)

BbIyCKHHK MOJYYHT BO3MOKHOCTB: HCIIOJIb30BaTh IIMPOKUN CHEKTP CHELMAIbHBIX IIPUEMOB
pELICHNs YPaBHEHUI M CHCTEM YPAaBHEHMI; yBEPEHHO IPUMEHATH allapaT ypaBHEHUU M HEPAaBEHCTB
IUIsl PELIeHUs] pa3HOOOPAa3HbIX 3a/1a4 U3 MaTEMATUKU, CMEXHBIX IIPEIMETOB, PEaIbHON MPAKTUKU
Hepasencmea

BbINyCKHUK HAYYHUTCSH:

- TIOHUMaThb TEPMHHOJIOTMIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOLIEHHWEM HEPAaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

- pewaTh JIMHEMHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HUX CHUCTEMBI; pPEIIaTh KBaJIpaTHBIC
HEPaBEHCTBA C OMOPOi Ha rpaduyecKue MpeaACTaBICHHUS;

BbInycKHUK MOJYYUT BO3MOKHOCTD:

- OCBOUTb pa3HO0Opa3Hble MPUEMBI 10KA3aTEIIbCTBA HEPABEHCTB,;

- NPUMEHATh rpaduyecKue MPeACTABICHUs JUIsl HMCCIEOBAHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepKaimx OyKBeHHbIC KOA(DPHUITUEHTHI.

- IPUMEHATH anmnapaT HEPABEHCTBA JUISl PELICHMs Pa3sHOOOPAa3HBIX MAaTeMaTHMUYECKUX 3ajad, 3a1ad U3
CMEXKHBIX IIPEAMETOB U MPAKTUKH.

Pazgen «PyHkuum»

Yucnoegvle muodcecmea

BbinycKHUK Hay4HuTCS:




- IOHUMAaTb TCPMUHOJIOTUIO U CUMBOJIUKY, CBA3AHHBIC C TOHATHEM MHOKCCTBA, BBIIIOJHATH OIICpAllUN
HaJg MHOXCCTBaMU,

- UCIIOJIb30BATh HAYAJIbHBIC ITPCACTABJIICHHUA O MHOKCCTBC HeﬁCTBHTCHBHBIX YUCCII.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTD:

- pa3BUBATh MPEICTABICHUE O MHOXKECTBAX;

- pa3BHBATh TPEJICTABICHUE O YUCIIC W YUCIIOBBIX CHCTEMaxX OT HATYpalbHBIX JI0 JCHCTBHUTEIBHBIX
YHCEIT; O POJIM BHIYMCIICHUH B PAKTHKE,

- pa3BHBaTh W YIIIYOWTH 3HAHUS O ICCATUYHOM 3aIKCH JICHCTBUTEIBHBIX YHCEN (TMIEPHOANYCCKHE H
HETIEPUOANYECKHUE IPOOH).

Yucnosvie pynkuuu

BbInycKHUK HAYYHTCS:

- TOHMMAaTh ¥ WCIHONb30BaTh (DYHKIHMOHAIBHBIE TOHSTHS, S3bIK (TEPMHHBI, CUMBOJIMYECKUE
0003HAYCHHUS);

- CTpOUTH I'padUKHU AJIEMEHTapHbIX (YHKIUH, UCCIIEIOBaTh CBOMCTBA YMCIOBBIX (DYHKUIUN HA OCHOBE
W3Y4EHHUsI TOBEJCHUS UX TPapUKOB;

- MOHUMAaTh (PYHKIUIO KaK BaXKHEHUIIYI0 MaTeMaTUYECKYI0 MOJIENb JJIsl OMMCAHUS MPOILIECCOB U SBICHUI
OKPY)KAIOIIETO MHpa, TPUMEHATh (QYHKIHOHAIBHBIA S3BIK JUIS OMHCAHMS U HUCCIEIOBaHUS
3aBUCUMOCTEHN MEXy (PU3MUECKUMH BETHUYNHAMU.

BbINyCKHHUK MOJYYUT BO3MOKHOCTD:

- TPOBOJUTH HCCIENOBaHMSA, CBS3aHHbIE C HW3YUY€HHEM CBOWCTB (YHKIMI, B TOM YHUCIE C
HCIOJIb30BAHUEM KOMITBIOTEPA; Ha OCHOBE I'pa)MKOB M3YUEHHBIX (YHKLIUN CTOUTH OOjee CIOXKHbIC
rpadukn (KyCOYHO-3a/IaHHbIC, C "BBIKOJIOTHIMU' TOUKAMH H T. II.);

- HWCINOJIb30BaTh (DYHKIMOHANBHBIE MpPEJICTaBICHUs U CBoMcTBa (YHKUMH AN peuieHus
MaTeMaTHYeCKUX 3ajlad U3 pa3IMuHbIX pa3/IesoB Kypca.

Pa3nen «UucjioBble HOCI€10BATEILHOCTH

Apudmemuueckue u ceomempuyeckue npozpeccuu

BbInycKHUK HAYYHTCS:

IIOHUMATh U UCIIOJIb30BAaTh A3BIK HOCHCHOB&TCHLHOCTGﬁ (TepMI/IHBI, CHUMBOJIMYCCKHUEC 0603Ha‘ICHI/I$I);

- IPUMEHATH (HOPMYJIbI, CBSI3aHHBIE C ApUPMETUIECKON U T€OMETPHUECKON MPOTPecCUsiMU, U armapar,
c(OpPMUPOBAHHBII TpU H3YYEHUM JAPYTUX pa3leloB Kypca, K pEIIeHUI0 33Jad, B TOM YHCIE C
KOHTEKCTOM M3 pealbHOMN KU3HU.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

- pemiatb KOMOMHUPOBAHHBIE 33/1a4l C MPUMEHEHUEM (OPMYJI 7-TO YWI€HAa U CYyMMBI NIIEPBBIX YICHOB
apu(METUYECKOH M TEOMETPUUYECKOW TMPOTPEecCHid, MPUMEHSS MpPHU OSTOM ammaparT ypaBHCHHH |
HEPaBEHCTB;

- TOHUMATh apUPMETHUECKYI0 M TEOMETPHUYECKYIO TPOTPECCHH KaK (YHKIMH HATypalbHOTO
apryMeHTa; CBS3BIBATH apU(PMETHUYECKYIO MPOTPECCUI0 C JTUHEHHBIM POCTOM, T€OMETPHUYECKYI0 - C
9KCIIOHCHIUAJILHBIM POCTOM.

Pa3znes «BeposITHOCTH M CTATHCTHKA»

Onucamenvnan cmamucmuka

BbINyCKHUK HAYYHUTCSH:

- HCIIOJIb30BAaTh MPOCTEHIINE CIOCOOBI IPECTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX.
BhInyCKHUK MOJYYHT BO3MOKHOCTD:

- mpuoOpecTd TMepBOHAYAIBHBIM OMNBIT OpraHu3aluu cOopa MaHHBIX NPU TPOBEICHUU ONpPOCa
OGH.ICCTB@HHOI‘O MHCHUS, OCYHICCTBIIATL HX aHAJIU3, NPCACTABIATHL PE3YyJIbTAaThl OIIpOCa B BHIC
Ta0JIUIIBI, TUATPAMMBIL;
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- Hay‘-II/ITBCSI HpI/IBOI[I/ITI: CO,Z[ep)KaTeJ'H:HBIe HpI/IMepBI HCIIOJIB30BaHUA AJIs1 OITMCAHUA JAHHBIX.
Cnyuaiinvle coobimus u 6eposmHoCHLb

BbInycKHUK HAYYHTCS:

-HaXxOJUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTh CIYYaiHOTO COOBITHSI.

BbinycKHUK MOJYYUT BO3MOKHOCTD:

-IpUOOPECTH ONBIT MTPOBEACHUS CIIyYallHbIX SKCIIEPUMEHTOB, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHOTO
MOJIETTUPOBAHUs, HHTEPIPETALUU UX PE3YIbTATOB.

Komounamopuka

BbINyCKHUK HAYYUTCSH:

-pemnratb KOMOMHATOPHBIE 337]a41 HA HAXOXKICHUE YMCIIa 00BEKTOB I KOMOMHAITHIA.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTD:
-HayLII/ITI:CH HGKOTOpBIM CIICIaJIbHBIM HpI/IéMaM peLHeHI/IH KOM6I/IHaTOpHBIX 3a4a4.
Diemenmpl NPUKIAOHOU MamemMamuKu

BbINyCKHUK HAYYUTCSH:

- UCTIOJIb30BaTh B XOZ€ PELICHUS 3a/1ad dJIEMEHTapHbIE MPEICTAaBICHHs, CBI3aHHbIE C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIUYUH.

BbinycKHUK MOJYYUT BO3MOKHOCTD:

- TOHATh, YTO YHCJIOBBIC JaHHBIC, KOTOpPBIE HCIOJIB3YIOTCS [UIS XapaKTEePUCTHKH OOBEKTOB
OKPY’KaIOIIEro MHpa, SBISIOTCS MPEUMYLIECTBEHHO MPUOIMKEHHBIMHU, YTO 1O 3aIHCH MPUOIIKEHHBIX
3HAYCHUH, COJAEPKAIIMXCS B HH(POPMAIMOHHBIX HCTOYHHUKAX, MOXKHO CYIUTh O IOTPEIIHOCTH
NpUOIMKEHUS

- TOHATH, YTO MOTPEUIHOCTh Pe3yJbTaTa BBIUMUCICHHUH AOKHA OBITh COM3MEpPUMA C IMOTPEIIHOCTHIO
MCXOJHBIX TaHHBIX

Kpumepuu OUCHOK nOo mamemamukKe

1. Conmepxanue u 00beM MaTepHaa, MoJIeKaIIEro MpoBEpKe, onpeaenseTcs mporpammoit. [Ipu
IMPOBCPKC YCBOCHUA MaTCprajia HY>KHO BbIABJIATH MMOJIHOTY, IPOYHOCTL YCBOCHU A YHAlLIUMUCA TCOPHUU U
YMEHHUSI IPUMEHSTh €€ Ha MPAKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalIHsIX.

2. OcHOBHBIMH (popMaMu MPOBEPKU 3HAHUH M YMEHHH yJaIIUXCs 110 MaTeMaTHKeE
ABJIIFOTCA NHCbMCHHAA KOHTPOJIbHAA pa60Ta )41 yCTHBIﬁ orpoc.

IIpu onieHKe NMCHMEHHBIX U YCTHBIX OTBETOB YUUTENb B IEPBYIO OUEPEb YUUTHIBAET IOKA3aHHBIE
ydamuMucs 3HaHusA 1 yMmeHus. OIeHKa 3aBUCUT TAK)KE OT HAJIMYMS U XapaKTepa IOrpelIHOCTeH,
JOTYIEHHBIX YYalIUMUCSL.

3. Cpenu morpenrHoCTei BBIICISIOTCS OMTMOKY U HeoueThl. [[orpemHocTh cuuTaeTcsl ONIMOKOH,
€CJIM OHa CBI/II[CTCJIBCTBYGT O TOM, 4TO yLIGHI/IK HC OBJIaACI OCHOBHbBIMU 3HAHUSAIMU, yMeHI/IHMI/I, yKa-
3aHHBIMH B TIPOTPaMMe.

K HenmoueTam OoTHOCATCA MOTPEIIHOCTH, CBUETENHLCTBYIOIINE O HEJOCTATOYHO MOJTHOM MIIH
HEJ0CTATOYHO MPOYHOM YCBOCHUU OCHOBHBIX 3HAHUU U YMEHUH WK 00 OTCYTCTBHUH 3HAHUI, HE
CUMTAIOLUXCS B MpOrpaMMe OCHOBHBIMH. Heoueramu Takke CUMTaloTCs: MOTPEIIHOCTH, KOTOpPhIE He
MIPUBENIN K UCKKEHUIO CMBICTIA MOTYYCHHOT'O YUSHUKOM 3aJJaHus MM CII0c00a ero BRIMOTHCHHUS,
HEeaKKypaTHasl 3alKCh; HEOPEKHOE BBIIIOJHEHUE YEePTEkKa.
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I'pannia Mexxay ommOKaMu M HE0UYETaMH SBIISICTCS B HEKOTOPOH cTerneHu ycinoBHOW. [lpu oqHmux
00CTOATENBCTBAX AOMYIIEHHAS YYalIUMHCS IOTPEIIHOCTh MOKET pacCMaTPUBAThHCS YUUTENIEM Kak
omuOKa, B Ipyroe BpeMs U MPH JPYTruX 00CTOATENbCTBAX — KaK HEIOYeT.

4. 3anaHus Ui YCTHOTO ¥ MUCbMEHHOT'O ONPOCa YYAIIUXCS COCTOST U3 TEOPETUUECKUX BOIIPOCOB U
3a/1ay.

OTBeT Ha TEOPETHUYECKHUI BOIPOC CUUTACTCS OE3yNPEUHbIM, €CIH [0 CBOEMY COAEPKAHUIO TTOJTHOCTHIO
COOTBETCTBYET BOMPOCY, COJEPKUT BCE HEOOXOAUMBIE TeopeThyecKre (HakThl s 000CHOBaHHbBIE
BBIBOJIbI, & €TI0 U3JI0’KEHUE U NTMCbMEHHAs 3allMCh MAaTEMAaTUYECKU TPAMOTHBI U OTJINYAOTCS
MOCJIEI0BATENBHOCTIO U aKKYPATHOCTBIO.

Pemenue 3anaun cuntaeTcs 6e3ynpeyHbIM, €CIIM PABUIBLHO BBIOPAH CIIOCO0 PEIICHHs, CAaMO peIIeHre
COIIPOBOKAAETCS] HEOOXOJUMBIMHU OOBSCHEHUSIMHU, BEPHO BBIIIOJIHEHB! HYKHbIE BHIUHCIICHUS
U NpeoOpa3oBaHMs, TOITyUEH BEPHBIA OTBET, IOCIEI0BATEIBHO M AKKYPAaTHO 3allMCaHO PELICHHUE.

5. OrueHka 0TBETa y4alierocs Npyu yCTHOM M MUCbMEHHOM OIPOCE MPOBOIUTCS O MATUOATITEHON
CHCTEME, T. €. 32 OTBET BBICTABIIICTCS OJJHA M3 OTMETOK: 2 (HEYIOBIETBOPHUTENHHO), 3 (yIOB-
JETBOPUTENBHO), 4 (X0po110), 5 (OTIUYHO).

6. YuuTenab MOXET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIIPOC UM OPUTHHAIBHOE
pelIeHue 3aJaqm, KOTOpbIe CBUACTENBLCTBYIOT O BHICOKOM MAaTEMaTHYECKOM Pa3BUTHHU YYaIlIerocs; 3a
perieHue 6osee CII0KHOM 3aauu MIIM OTBET Ha 0oJiee CI0XKHBIN BOIIPOC, MPEIOKEHHBIE yJaIeMycst
JOTIOJTHUTEIBHO MTOCIIE BHIOTHEHHS UM 3aJaHUH.

Kpurtepun ommbox

K rpy0bIM ommbKkamM OTHOCSATCS OIIMOKH, KOTOpbIE 0OHAPY)KUBAIOT HE3HAHKE yyaIluMHcs Gopmy,
IPaBWJI, OCHOBHBIX CBOICTB, TEOPEM M HEYMEHHUE UX ITPUMEHSTh; HE3HAHHUE IIPHEMOB PEIICHU 3a/1ad,

paccMaTpuBaACMbIX B y‘{GGHI/IKaX, a TaKKC BBIYUCINTCIIbHBIC OH_II/I6KI/I, €CJIM OHHU HE ABJIAIOTCA OHHCKOﬁ;

K Herpy0bIM ommOKaM OTHOCSTCS: MOTEePs KOPHS WM COXPAHEHUE B OTBETE MMOCTOPOHHETO KOPHS;
otOpackiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX U PaBHO3HAYHBIC UM,

K Hemoderam oTHOCATCA: HEpalMOHAIBHOE PEIICHHUE, OMUCKH, HETOCTATOUHOCTh MJIM OTCYTCTBUE
MOSICHEHU, 000CHOBAaHUM B PEIICHUSIX

OueHKa YCTHBIX OTBETOB Y4YalIUXCH
OTBeT OlleHUBAETCSI OTMETKOM «5», €CJIN YUYCHHK:
MIOJIHO PAaCKPBLI COJEpKAHUE MaTepralia B 00beMe, MPEAYCMOTPEHHOM MTPOTPaMMOM B YIEOHUKOM,

H3JI0KWJI MaTCpUaJl I'PAMOTHBIM SAA3bIKOM B OHpGI[GJIGHHOfI JIOTUYECKOM noCJaCA0BaATCIbHOCTH, TOYHO
HCIIOJIB3YA MaTEMAaTHYCCKYIO TCPMUHOJIIOTHUIO U CUMBOJINKY;

MPABWJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYTCTBYIOLIUE OTBETY;

IoKaszajl YMCHUC WINTIOCTPUPOBATH TCOPCTUUCCKUC MMOJIOKCHUSA KOHKPCTHBIMHA TpUMEpaMu, NPUMCHATH
UX B HOBOM CUTyalluU ITPU BBIIIOJHCHHUHU IMPAKTUYCCKOI'O 3a1aHUA;

MIPOJIEMOHCTPHUPOBAJ YCBOCHHUE PaHEE N3YUECHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTH U
YCTOMUMBOCTB UCIIONB3YEMBIX IIPH OTPAOOTKE YMEHHI U HABBIKOB,
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OTBEYaJ CaMOCTOSATEIBHO 0e3 HaBOJAMIUX BOIIPOCOB YUUTCIIA. Bo3MoxHEBI OaHa - ABC HCTOYHOCTU IIPpH
OCBCIICHHWH BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAAKAX, KOTOPBIC YUYCHHK JICTKO UCIIPaBUJI 110 3a-
MCUAHUTIO YUUTCIIA.

OTBeT OLleHMBaeTCA 0TMETKOI «4», €ClIi OH YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSM  Ha OLIEHKY
«5», HO TIPH 3TOM UMEET OANH U3 HEJOCTATKOB:

B U3JIOKCHUU JOMYIICHLL HeOOoIbIINe HpO6€JII:I, HC NCKA3UBIINC MATEMATUYICCKOC COACPKAHUC OTBCTA,

AONYIICHBI OJIUH — JIBA HEA0YCTA IPHU OCBCHICHUHU OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJICHHBIC 110
3aMCUYAHUIO YUUTCIIA,

AONYIICHBI omnoOKa v 0ojee ABYX HECAOYCTOB IIPU OCBCUICHUH BTOPOCTCIICHHBIX BOIIPOCOB UJIK B
BBIKJIaAKax, JICTKO UCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOMINX CIyqasx:

HEMOJIHO UJTU HETIOCJIeIOBATENILHO PACKPBITO COACPKAHIE MaTepralia, HO TTOKa3aHo 001Iee MOHUMaHue
BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC VIS TATbHEHUIIIETO YCBOSHHUS MMPOTPAMMHOTO
Matepuana (omnpeseieHHble « TpeOoBaHMsIMHI K MATEMAaTUYECKOM MOATOTOBKE YUAITUXCSI»);

HNMCIINCh Sany,Z[HeHI/IH 501058 I[OHYII_IeHBI OI_HI/I6KI/I B onpez[eneHI/m HOHHTI/II\/'I, HNCITIOJIBb30BaAHUU
MaTeMaTU4eCKOW TEPMUHOJIOTHH, YePTEekKaxX, BHIKIIAIKAX, UCITPABICHHBIC ITOCIIE HECKOJIBKUX

HaBOAAIIUX BOIIPOCOB YUYHUTCIIA,

YUCHUK HC CIIPABUJICA C IPUMCHCHUCM TCOPUU B HOBOM CUTyalluU IPU BBIITOJHCHUHU MMPAKTHYICCKOI'O
3aaHus, HO BBIITOJIHWII 3a1aHus 00513aTEJIbHOTO YPOBHS CIIOKHOCTH I1O HaHHOﬁ TEME,

MIpY 3HAHUH TEOPETUIECKOT0 MaTeprasa BbIsSBIEHA HEIOCTATOYHAS C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOMIMNX CIyqasx:
HE PacCKPBITO OCHOBHOE COJIEp)KaHUE YIeOHOT0 MaTepuraa,;

Oo0Hapy>KEHO He3HAHKE WJIM HETIOHUMaHUe YUEHUKOM OOJIbIICH niin Hanbosiee BaKHOW 4acTH y4eOHOTO
Marepuana;

AONYIICHBI OIINOKH B OMpCaAcCICHUU HOHHTHﬁ, IIpH UCITIOJIL30BaHUN MaTeMaTHIeCKOM TEPMHUHOJIOTHHU, B

PUCYHKAX, 4CPTCIKAX HUIJIN rpa(bmcax, B BBIKJIaJAKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX
HaBOOAIIUX BOIIPOCOB YUYHTCIIA.

Oyenxa nucoMeHHbIX pabOm YYaAUUXCsl
OTtMmeTKa «5» cTaBUTCS, €CIIH:
paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYXKIEHUAX U 000CHOBAHUH PEIICHUS HET MPOOEIIOB U OIMHOOK;
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B PEIICHUU HET MaTeMaTHYEeCKUX OMUOOK (BO3MOXKHA OJIHA HETOYHOCTD, ONKCKA, HE SBIISIFOIIASICS
CJIEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuaia).

OTtmeTka «4» CTaBUTCS, €CIIH:

pa60Ta BBIINIOJIHCHA IIOJTHOCTBIO, HO OGOCHOB&HH}I [raroB pCICHUA HEAOCTATOYHbI (GCJ'II/I YMCHUC
000CHOBBIBATh PACCYXKIAEHHUS HE SBJISUIOCH CIIEIIUATBLHBIM O0BEKTOM MTPOBEPKH);

JIOTyIIIeHa OJTHA OLIMOKA WM JABa-TPU HEJI0UETa B BBIKJIAJIKaX, pUCYHKAX, UepTekax Wiu rpadukax
(ecnu 3TH BUIBI pabOTHI HE SABISUIUCH CIIELUAIBHBIM O0BEKTOM IPOBEPKH).

OtMmeTka «3» CTaBUTCS, SCIIH:

JOTYIIEHBI 00JIee OHOW OMMOKH UK O0JIee NBYX-TPEX HEJ0UETOB B BBIKJIAKAX, YEPTEIKAX HIIH
rpadukax, HO yJaluiics BIajeeT 00s3aTeIbHBIMI YMEHUSIMU TI0 TTPOBEPSEMOI TEME.

OTMmeTKa «2)» CTaBHUTCS, SCIIH:

JOMYLIEHbI CYILECTBEHHbIE OIIMOKH, TOKa3aBIlNe, YTO yJallUiics He BiajeeT 00sS3aTelIbHbIMU
YMEHUSAMH 110 JaHHOU TEME.

Conep:xanue yueOHOro nmpeamera.

APUDPMETHUKA
PammonaneHble uyncna. PacmmpeHne MHOXKECTBA HATypalbHBIX YHCEN 1O MHOXECTBA LIEJNbIX.
MHo>KecTBa LENbIX YUCeN 0 MHOXKECTBA pallMOHAJIbHBIX. ParmoHanbHOE YUCIIO KaK OTHOIIEHHE m/n,
rJe T — LEeJ0e YUCIO0, 1 — HaTypalibHOE. CTEeNeHb ¢ LEIbIM IT0Ka3aTeNIeM.
HeiictBurenpHble uncna. KBaapatHbiil kopeHb u3 uncia. KopeHb TpeTbell cTeneHu. 3anuch KOpHEN ¢
MTOMOIIBIO CTENEHH C IPOOHBIM MOKA3aTEIIEM.
[TonsiTue 00 MppanuoHaIbHOM uucie. MppannoHAIbHOCTh YKCIa M HECOU3MEPUMOCTH CTOPOHBI H
JUaroHanyu kBajapara. JlecsaTuuHble MPUOINKEHUS UPPALIMOHATBHBIX YUCE.
MHOXECTBO JI€HCTBUTENIBHBIX YHUCEN; TMPEACTAaBICHUE JACUCTBUTENBHBIX YUCENT OECKOHECYHBIMH
necATUYHBIMU IpoOsimu. CpaBHEHUE AEHCTBUTEIbHBIX YUCEN.
Koopnunarnas mnpsamas. M3o0paxkeHue Yucesnl TOYKaMU KOOPJIMHATHOW mpsMoil. YucioBble
MIPOMEXKYTKH.
W3mepenus, nmpuOIMKeHUs, OLEHKH. Pa3zMepsl 0OBEKTOB OKpYXAlOIIero Mupa (OT 3JIEMEHTapHBIX
yacTul 10 BceneHnHoit), JNIMTENbHOCTh MPOIECCOB B OKpY’KarolleM Mupe. Bolaenenne MHOKUTENS —
CTENICHU JAecATH B 3amucu uucia. [IpulmmkéHHOe 3HAaYeHHE BEIMYMHBI, TOYHOCTH MPUOJIMKCHHUS.
[Ipukuaka v olleHKa pe3yJIbTaTOB BHIYUCICHUM.

AJITEBPA
AnreOpanyeckue BbIpaxkeHUsi. bykBeHHbIE BbIpakeHHs (BbIpaKE€HUS C TepeMeHHbIMU). UucioBoe
3HaueHne OYKBEHHOTO BbIpakeHMs. JlomycTuMble 3HaYeHHs nepeMeHHbIX. [1ocTaHOBKa BBIpaKEHUI
BMecTo nepeMeHHbIX. [Ipeobpa3oBanue OYKBEHHBIX BhIpaXKEHHI HA OCHOBE CBOMCTB apHU(pMETUUECKUX
neiicTBuii. PaBeHCTBO OyKBEHHBIX BBIpaKE€HHH. TOXIECTBO.
Crenenp ¢ HaTypajdbHBIM MoKa3areieM U €€ cBoiicTBa. OgHOWIEeHB W MHOrowieHbl. CTeneHb
MHorowieHa. Clo)KeHue, BBIYMTAHHE, YMHOXEHUE MHOTOWICHOB. POpMynbl COKpaEHHOTO
YMHOKEHHMSI: KBaJipaT CyMMbI U KBajpaT pasHoctu. PopmMyna pa3zHocTH KBaaparToB. [Ipeobpa3oBanue
LIEJIOT0 BBIPAXKEHUSI B MHOTOWIEH. Pa3zno)keHre MHOIOUIEHOB Ha MHOXKUTEINW. MHOrO4JIeHbI ¢ OHON
nepemenHoi. Kopenb MHOTOWIeHa. KBanpaTHbIil TpEXUIEH; pa3lokKEeHHEe KBAJIPAaTHOTO TPEXUJICeHa Ha
MHOXHTEIIN.
Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO airedpanueckoil apobu. CrokeHue, BBIYUTAHUE,
YMHOXEHHUE, JIeJIeHre anredpandeckux apodeii. CTeneHp C IeIbIM MoKa3aTeleM U e€ CBOMCTBA.
PanmonaneHble BEIpaXKEHUS U UX MpeoOpa3zoBaHus. JJoka3aTenbcTBO TOXKAECTB.
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KBanpatasle kopuu. CBoiicTBa apupMETHUECKUX KBAaJPATHBIX KOpPHEH M HX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIUUCIICHUSM.

VYpaBHeHus. YpaBHeHHE ¢ 0qHOUN nepemeHHOo. KopeHb ypaBHeHus. CBONCTBA YHUCIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTBH ypaBHEHHIA.

Jluneitnoe ypaBHenue. KBagpatnoe ypaBHeHue: ¢popmyia KOpHEH KBajpaTHOrO ypaBHeHHs. Teopema
Buera. Pemenune ypaBHeHMH, CBOIAIIMXCS K JIMHEWHBIM M KBaJapaTHbIM. [Ipumepsl pemieHus
YpaBHEHUH TpeTbel U 4eTBEPTON cTeneHe. Perenne qpoOHO-palmoHaIbHBIX YpaBHEHHH.
VYpaBHeHHE C AByMs IepeMeHHbIMU. JIMHEHHOE ypaBHEHHME C IBYMs IE€PEMEHHBIMH, IIPUMEPHI
pELICHUS YPAaBHEHUM B LICJIBIX YHCIIAX.

Cucrema ypaBHEHUH ¢ JByMS IE€peMEHHBIMH. PaBHOCHMIBHOCTH cucTeM. CUCTEMBI BYX JIMHEMHBIX
YPAaBHEHUN C JBYMS IEPEMEHHBIMH; PEIICHHE IOJCTAaHOBKOW M cllokeHHEeM. lIpumepsl pemreHus
CUCTEM HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Pemenune TekcToOBBIX 33124 anreOpandecKuM CIiocoOoM.

JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTU. ['padmyeckas WHTEepHpeTanus YpaBHEHHs C ABYMs
NepeMEeHHbIMU. ['paduK JMHEHHOro ypaBHEHHUS C JABYMs INEPEMEHHBIMU; YIJIOBOH KO3 (dUIUEHT
OpsIMOM; YCIIOBUE MapajuIeIbHOCTH MNpsAMBIX. ['paduku NpOCTEHIINX HETMHEHHBIX YPaBHEHHIA:
nmapabona, rumnepbosa, OKpYyXHOCTh. ['paduueckas HMHTEpHpeTaIus CHCTEM YpaBHEHHH C JBYMS
[IEPEMEHHBIMHU.

HepaBenctpa. UncnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBeHcTBO ¢ 0HOM IepeMEeHHOM. PaBHOCWIBHOCTE HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJHOMN
nepemenHoi. KBaapaTtHeie HepaBeHcTBa. CHUCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM.

OYHKIUU

OcHOBHBIE TOHATUSA. 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynkumu. OOmacTb
OTIpe/ICJICHUsT M1 MHOXKEeCTBO 3HaueHM (pyHkumu. CrmocoObl 3amanust QyHkumu. ['paduk QyHKIHH.
CaoiicTBa QyHKIMI, UX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEH, OTPaKAIOLIUX
peanbHbIE MPOIIECCHI.

Yucnossle ¢yHKIMU. DYHKIMHN, OMHUCHIBAIONINE MPSAMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIC
3aBUCUMOCTH, WX rpaduku u cBoicTBa. JImHelHas (yHkiusa, e€ rpaduk u cBoiicTBa. KBaaparuunas
¢bynkmus, e€ rpadux m cpoiictBa. CreneHHble (QYHKIIMH C HATypaJbHBIMH IMOKa3zaTeasiMu 2 U 3, uX
rpaduku u cBoiictBa. I'padukn pynkunit y=kx+1, y=§ ,y=1x|.

BEPOATHOCTBb U CTATUCTUKA

OmnucarenpHas craTucTHka. [IpencTaBnenne NaHHBIX B BHJE TAOJUIL, JUAarpamm, rpagpuKos.
CnyvaitHas w3MeHYMBOCTh. CTaTHCTHYECKHE XapaKTEPUCTUKU Habopa MaHHBIX: CpeIHEe
apudmernyeckoe, MeauaHa, HauOoJbllee M HaWMEHblIee 3HA4YeHHUs, pa3max. lIpeacraBieHue o
BBIOOPOYHOM HCCJIETOBAHUH.

CrnyyaiiHble cOOBITHSL U BEpOATHOCTD. [IoHATHE O ciyyailHOM OIBITE U CIy4ailHOM COOBITHH.
YacroTa caydyaiiHOTO COOBITHS.

CratucTuueckuil MOAXOJ K IIOHATHUIO BEPOSATHOCTH. BeposATHOCTH HPOTHBOIOIOKHBIX
coOpiTuii. He3aBucumbie cOOBITHA. YMHOXEHHE BEpOSTHOCTEH. JloCTOBEpHbIE W HEBO3MOXHBIC
coObITHs. PaBHOBO3MOKHOCTE cOObITHH. Kitaccuueckoe onpeneneHrne BEpOSTHOCTH.

Komb6unaropuka. Pemenne komOnHaTOpHBIX 3a1a4y nepebopom BapuaHToB. KoMmOuHaTOpHOE
paBwIo YMHOKeHus. [lepectaHOBKY U pakTOpHall.

JOI'MKA U MHOXECTBA

TeopeTuKO-MHOKECTBEHHBIE  TMOHATHS. MHOXECTBO, 3JIEMEHT MHOXECTBa. 3aJaHHe
MHOXECCTB Hepqu/IC.HeHI/IeM DJICEMCHTOB, XapaKTepI/ICTI/I‘IGCKI/IM CBOﬁCTBOM. CTaHI[apTHBIe
0003HaYEHUsI YHMCIOBBIX MHOXECTB. IlycTtoe MHOXecTBO M ero o6Oo3HaueHue. [logMHOXKECTBO.
OObenMHEeHHE U TTepecedeHUuEe MHOKECTB, Pa3HOCTh MHOXKECTB.
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NnnrocTpanust OTHOLIEHUI MEXAY MHOKECTBAMU € IOMOIIBIO [uarpamm Jiinepa — BeHHa.
OnemMeHThl JOTUKH. [IOHATHE O PaBHOCUIBHOCTH, CIEJAOBAaHUH, YHNOTPEOJIEHUE JIOTHUECKUX
CBS30K €CJIH..., TO ..., B TOM U TOJILKO B TOM CJIy4ae, JOTHYECKUE CBA3KU U, HIIU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Hcrtopust ¢popMupoBaHusl MOHATUS YHUCIA: HATypalbHble 4ucia, ApoOU, HEJOCTATOYHOCTDH
palMOHANBHBIX YHCEJ ISl TE€OMETPUUYECKUX H3MEPEHMM, HppaluoHalbHble 4ucia. CTapuHHbBIE
cuctembl 3amucu uucen. Jlpoou B Basumone, Erunrte, Pume. OTKpbITHE IECATHYHBIX IpOOEi.
Crapunnbeie cucteMbl Mep. JlecsTuuHble ApoOM W MeTpuueckas cucrema wmep. llosBrneHwue
OTpULATENbHBIX yucen U Hyns. JI. Maraunkuii. JI. Ditnep.

3apoxknenne anreOpel B Hempax apupmeruku. An-Xopesmu. Poxnaenune OykBEeHHOU
cumBonuku. II. ®@epma, @. Buer, P. Jlekapt. Mcropus Bompoca o HaxoxaeHUH (HOpMyl KOpHEH
anredpandyeckux ypaBHEHHH, HEPa3peIIUMOCTh B paJiKaiaX ypaBHEHHUM CTENEHH, OOJbIIeH YeThIPEX.
H. Tapranbs, x. Kapnano, H. X. A6ens, O. 'anya.

N300peTeHre MeToa KOOpAMHAT, MO3BOJISIONIETO NMEPEBOJUTh TeOMETpHUecKrue 00BEKTHI Ha
a3bIK anreOpsl. P. Jlexkapt u I1. @epma. [Ipumeps! pa3inyHbIX CHCTEM KOOPAMHAT Ha TNIOCKOCTH.

3agava Jleonapno IIm3anckoro (dubonauum) o kponukax, yncia dubonauuu. 3amadya o
IaXMaTHOMU JTOCKE.

Nctoku Teopun BepOATHOCTEN: CTpaxoBoe A€o0, azapTHbie Urpbl. [1. @epma u b. [Tackans. .
bepnymnu. A. H. Konmoropos.

TexHoJiornu npenoaaBaHus Npeamera.

UCTIOJIb30BAaHUE IPUEMOB M METOJIOB, NPHMEHSEMBIX B JMYHOCTHO-OPHEHTHPOBAHHOM IOJXOJC B
o0y4eHHH, a TaKkKe MpPoOJIEeMHOro 00yueHus;

BECTH OOYYEHHE «OT MPOCTOTO K CIIOKHOMY», HCIIONb3ys HArJIAAHbIE MOCOOHMS W HILTIOCTPUPYS
MaTeMaTHYeCKUE BHICKA3bIBAHMS,

BECTH M3y4YCHHE OTAEIBHBIX TeM y4eOHOr0 MaTepHaia Ha ypOBHE «OT OOIIEro K 4aCTHOMY», IPUMEHSS
YaCTUYHO IMOMCKOBBIE METO/IbI M IPHEMBI;

¢dbopMupoBaHne y4eOHO-TTO3HABATEIBHBIX HHTEPECOB ISITUKIACCHUKOB, NMPHUMEHSST HWH(GOPMAIOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH.

Paboyasi mporpamma cocraBijieHa ¢ y4eToM nporpamMmsbl Bocnutanusi 'BOY rumuaazum Ne74
Boi0oprekoro paiiona Ha 2023-2024 y4eOHbIH 1o, pa3MellleHHOH B COOTBETCTBYIONIEM pasjielie
OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl THMHA3HMH /IJI51 OCHOBHOTI'0 00111ero 00pa30BaHusl.

Croa BXOJIUT:

® VYCTAaHOBJCHHME JIOBEPUTEIbHBIX OTHOLICHUH MEXKIy TeNaroroM U  00ydYarolMMucs,
CIIOCOOCTBYIOIIMX TMO3UTHUBHOMY BOCIHPHUATHIO OOYyYarOIIUMHUCA TpeOOBaAaHUH W  MPOCHO
MeJarornyeckoro padOTHHWKA, WPUBICYCHHIO WX BHUMAHUS K OOCYKJaeMOW Ha YpOKe
nH(pOpMaIINY, aKTUBU3ALIUU UX MTO3HABATEIBHOMN JIEATEeIHLHOCTH;

e no0yxaeHue oOydaronmxcsi coOI01aTh Ha YPOKE OOLIETPUHATHIC HOPMBI TIOBEICHHUS, TIPaBHIIa
0OIIeHNs CO CTapmUMHU (TTearOTHYECKUMH paOOTHUKAMK) U CBEPCTHUKAMU (0OyJarOIIMMUCH),
MPUHIIMITEI Y9eOHOUM TUCIIUTUTMHBI B CaMOOPTaHU3aIIHH;

e [pUBJICUCHHUE BHUMAHHUS OOYJAOIIMXCA K IICHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha YpOKax
SBJICHUHM, OpraHu3anusi #uX paboThl C TMOJy4aeMOH Ha YypOKE COIHAIBHO 3HAYMMOU
uHpopMalMell — MHULIUMUPOBAHME €€ OOCYXKACHHUS, BBICKA3bIBAHHA OOYYAIOIIMMUCS CBOETO
MHEHHS T10 €€ TMOBOJY, BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

® UCMOJb30BAaHUE BOCIUTATEIBHBIX BO3MOYKHOCTEH coaep)kaHusl y4dyeOHOro mpenMeTa uepes
JEMOHCTpalMI0  00ydYaloIUMCS TMPUMEPOB OTBETCTBEHHOTO, TPa)JIaHCKOrO TIOBEJIEHUS,
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IIPOSIBJICHUST YEJIOBEKOIIOOUS U JOOPOCEPACUHOCTH, Yepe3 NoJ00p COOTBETCTBYIOIINX TEKCTOB
JUISL 9TE€HUS, 3a]a4 JJIs peIIeHUs], TPOOJIEMHBIX CUTYAIMH JUId 00CYXK/IEHUS B KJlacce;
INPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX (OPM pabOThl C 00YYAIOIIUMUCS: WHTEIICKTYaTIbHBIX
UTp, CTUMYJHPYIOUIMX IT03HABATEIHFHYI0 MOTHBALMIO OOYYAIOUIMXCS; JUCKYCCHH, KOTOpPBIE
Jal0T 00y4YaloOUIMMCS BO3MOKHOCTh HPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOra;
rpynmnoBoi paboThl WiIM pabOTHl B Mapax, KOTOpPbIE yyaT OO0y4arolluxcs KOMaHAHOH paboTte u
B3aUMOJICHCTBHIO C APYTUMH 00yUYarOIIUMUCS;

BKJIIOYCHHE B YPOK MIPOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT TMOAJAEPKaTh MOTHUBALIUIO
00yJaroImuxcs K MOJy4eHHUIO 3HAHUH, HaJTaKUBAHHIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTaloT YCTaHOBIICHHIO TOOpoKeIaTenbHOl aTMocdepsl BO BpeMs YpoOKa,
WHUIIMAPOBAHUE M TIOJJIEP’KKA HCCIICAOBATENBLCKOM JAEATEIIbHOCTH OOYUYaIOMIMXCSl B PaMKax
peanu3aly MMH WHAMBUIYAIbHBIX W TPYNIOBBIX HCCIENOBATEIbCKHX MPOEKTOB, YTO AACT
00y4aromuMcsi BO3SMOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHUS TEOPETHUECKOM
poOJIeMbl, HABBIK T€HEPUPOBAHUS M O(OPMIICHUSI COOCTBEHHBIX HJei, HABBIK YBaXHTEIHHOTO
OTHOLICHHUS K YYXHM HIesIM, OQOPMIEHHBIM B paboTax APYruX HCCIea0oBaTeIe, HaBBIK
MyOJIMYHOTO BBICTYIUICHHS MIEPE/ ayJUTOPUEH, apryMEHTHPOBAHHS U OTCTaNBAHHS CBOCH TOUKH

3peHust
TemaTuveckoe MIaHMpPOBaHUE.
No KonnuecTBo yacos DIICKTPOHHEE
No | HaummeHoBaHue€ pa3ielioB U TEM oOpa3oBaTebHbIE
II. IIPOrpaMMBl Beero Kontponsn pecypesl
I bIe Pa0OTHI
1 [ToBTOpEHME MaTeprana 8 Kil. 5 foxford.ru, Cogam N'MA
" | CraproBas pabora.
2. | Hepasencrea 20 1 foxford.ru, Coam N'MA
3. | KBagparuunas QpyHKIUS 24 1 foxford.ru, Caam 1A
4 YpaBHEHUS U CUCTEMBI 33 ) foxford.ru, Coam N'MA
" | ypaBHEHHUI
5 Apudmernueckas u 71 1 foxford.ru, Caam r'MA
" | reomeTpUyecKas IpOrpeccuu
6. | CTaTucTrKa ¥ BepOATHOCTh 8 foxford.ru, Caam 1A
[ToBTOpenue. MToropas
7. 25 1
KOHTpOJIbHast paboTa
UTOIro 136 6

KoHTpoiab pe3ynbTatoB 00yd4eHHUs OCYLIECTBISIETCA Yepe3 HCIOIb30BaHUE CIEAYIOIINX BUIOB OLEHKU

n

KOHTpoJia YVY]I: Bxoasumi, TEKyIIMH, TEeMaTUYECKUW, WTOTOBBIA. [Ipm 3TOM HCHOJB3YIOTCS

pasnuyHbie (POPMBI OLIEHKH U KOHTposs Y Y /l: KoHTpoibHas paboTa, JoOMalIHAs KOHTPOJIbHas paboTa,

caMmocTosiTeNibHast padoTa, JOMAalIHss TMpaKkTU4ecKas paboTa, JOMAaIIHSS CaMOCTOSTENbHas padorta,

TECT, KOHTPOJIBHBIN TECT, YCTHBINU OIPOC.
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[IpomexxyTounasi  arrectanusi NPOBOAUTCS B (GopMe  HUTOrOBOM  KOHTPOJBHOH  paboOThI
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KanengapHo-remaTudeckoe mJjiaHupoBaHue mno ajireope B 9 kiacce Ha 136 yacon
(4 HereTbHBIX Yaca 110 y4eOHoMY miiaHy) Ha 2023-2024 yu. roa.

Kos1-Bo yacos

Ne m/m Tema ypoka DJeKTpoHHbIE 00pa30BaTeNbHBIC
pecypchl
1-4 IMoBTOpeHne MaTepuasa 8 Kiacca 4 foxford.ru, Caam r'MA

5 Cmapmosas paboma 1

I'naBa 1. HepaBencrBa 20

6-8 JleficTBUTENIbHBIC YHCIIA 3

9-10 OOu1re cBoOiicTBa HEPABEHCTB 2

11-14 Pemienue nuHEHBIX HEPABEHCTB 4

15-17 Pemenue cuctem JIMHEHHBIX HEPABEHCTB 3

18-20 Jloka3aTenbCTBO HEPABEHCTB 3

21-22 UTo 03HaYaeT CI0BO «C TOUHOCTHIOY 2

23-24 Ypok 00001IeHHS ¥ CHCTEeMAaTH3allUH 2
25 Koumponsnas paboma




I'maBa 2. Kpagpartuunas pyHkuus 24
26-28 Kakyto ¢pyHKIHIO HAa3bIBAIOT KBAPATHIHOM 3
29-30 I'paduk u cBoiicTBa QYHKINH Yy = ax’ 2
31-34 Casur rpaduka GyHKIMM y = aX’BI0Jb Oceil 4
KOOp/AMHAT
35-38 I'paduk GyHKIME y = ax’ + BX + C 4
39-42 KBanpaTHble HEpaBeHCTBa 4
43-44 [IpuMeHeHne CBOWCTB KBaIpaTHIHON (DYHKITMH )
IIPU PEUICHUH 33124
45-46 I'paduku ypaBHEHHI, coaepKalmx MOy 2
47-48 Ypok 000011IeHUs U CHCTeMaTU3aluu 2
49 Konumponvuaahe 2 «Keadpamuunan pynxyusy
I'maBa 3. YpaBHeHue H cHCTeMbI ypaBHeHHUI 33

foxford.ru, Cnam r'MA

20



50-53

PaHI/IOHaJ'IBHBIe BBIpaXCHUA

54-56 Llensle ypaBHEHUS
57-60 JlpoGHBIC ypaBHEHUS
61-64 Pemrenue 3agau
65-66 Ypok 000011IeHUs U CHCTeMaTU3aluu foxford.ru, Caam Fr’MA
67 Koumponvnasa paooma Ne3 «Payuonanvnvie
evipariceHus. Ypaguenue»
68-71 CucreMpl ypaBHEHUH € IBYMsI IEPEMEHHBIMU foxford.ru, Caam r’MA
72-73 Pemrenue 3anau
74-76 ['padpraeckoe nccnegoBanue ypaBHEHHI
77-79 I'paduk npoOHO-THHEWHON QyHKIIMH
80-81 Ypok 000011IeHUs U CHCTeMaTU3alun
32 Konmponvnaa paooma Ne 4 «Cucmemoi

YPABHEHUIL»
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I'naBa4. Apudpmernueckasi u

foxford.ru, Coam r'MA

reoMeTpuyeckasi Iporpeccun 21
83-84 YucoBkIe TOCIIEI0BATEIBHOCTH 2 foxford.ru, Coam r'MA
85-87 Apudmerndeckast Iporpeccus 3
28-91 CymMa n-x 4JIeHOB apupMETHIEeCKON 4
MIPOrpeccuu
92-94 I'eomerpuueckas nporpeccus 3
95-97 CymMmMma nepBbIX I WIEHOB T€OMETPUYECKOM 3
MPOrPeccuu
98-100 [IpocTsle U CIOKHBIE TPOLEHTHI 3
101-102 | Ypok 060011eHs U cCUCTEMaTU3aluu 2
Koumponvnasa paooma Ne 5
103 «Apugpmemuueckan u ceomempuueckasn
npozpeccuuy
104-105 | BeibopouHble HcCiieI0BaHUS 2
106-107 | UuTepBanibHbIM psia. ['ucrorpamma. 2 foxford.ru, Coam N'MA
108-109 | XapakTepuctuku pazdpoca 2 foxford.ru, Caam r'MA
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110-111

CrartucTuueckoe OLCHUMBAHHUEC U ITPOTHO3

foxford.ru, Coam r'MA

IloBTOpPEHME

25

foxford.ru, Coam r'MA

112-114

Bripakenus u ux npeodpa3zoBaHus

115-117

JIuHeitHble ypaBHEHUS M HEpaBEeHCTBA. Pemienue
TEKCTOBLIX 3aJa4

118-120

KBanpaTHble ypaBHEHUS U HEPABEHCTBA,
pelIeHne TEKCTOBBIX 3a1a4

121-123

VYpaBHeHUs 1 HEpABEHCTBA (JTMHEWHbIE U
KBaJpaTHbIE, IPOOHO-pAIIHOHAIbHBIC).

124-125

Hrorosas pabora

126-127

Pemienue 1poOHBIX U LIENBIX YpaBHEHUN TpeThel
U 4eTBEPTON CTeNeHu, rpaduyeckas
HMHTEpIpETaLys PEeLICHNs YPABHEHUN C OJTHON
MepEeMEHHOM

128-130

Cucremsl ypaBHEHUH, rpaduueckas
UHTEpIIPETALUs PEIICHNs CUCTEM YPaBHEHUH,
pellIeHre TeKCTOBBIX 3a7a4

131-133

Pewmenne 3anau o reme «lIporpeccum»
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134-135

Vpoku - koncyremayuu (ananuz 0onyujeHHvix
OUWUOOK, OMBemvl Ha BONPOCHL 00YUAIOWUXCS)

136

Hrorosoe noBropeHne
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