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IHosicHuTEIbHASA 3aAIIUCKA

Co3HaTenbHOE OBJIAJICHUE YYAIIUMHUCS CUCTEMOW anreOpanyeckux 3HaHUU U
yYMEHUM HE0OXOAMMO B MTOBCETHEBHOM XKU3HU I U3YUYCHUSI CMEKHBIX JUCIUTLINH
Y TIPOJOJIKEHUST 00pa30BaAHMUS.

[IpakTrueckass 3HAUMMOCTh IIKOJIBHOTO Kypca ajre0psl 00yClIOBIEHA TEM, UTO
e€ OOBEKTOM SIBJISIIOTCA KOJUYECTBEHHBIC OTHOIICHUS JIEUCTBUTEIBLHOTO MHUpA.
MaremaTtudeckass MOJATOTOBKAa HeoOXoauma JUisi TOHMMAaHUs TMPUHIIMIIOB
YCTPOUCTBA M MCMOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCTIPUSITHS HAYYHBIX U
TEXHUYECKUX MOHATUM U uje. MaremaTuka SBISIETCS S3bIKOM HAaYKH M TEXHUKHU.
C e nmnoMOUbI0 MOJACIUPYIOTCS ¢ M3YYarOTCA SIBJICHUS U TMPOIECCHI,
MPOUCXOSIINE B IPUPOJIE.

Anrebpa sIBASieTCS OJHUM M3 OIMOPHBIX MPEAMETOB OCHOBHOW IIKOJIBI: OHA
obOecrnieurBaeT U3ydeHUe IPyrux AUCHUIUIMH. B mepByro odepesib 3TO OTHOCUTCS K
npeaMeTaM eCTeCTBEHHOHAYYHOro IMKJIA, B YAacTHOCTH K (¢uiuke. Pa3Burue
JIOTUYECKOTO MBIIIJICHUS y4YalluXxcss TpU OOy4YeHUH aiuredpe CrnocoOCTBYET
YCBOEHUIO MPEIMETOB I'YMAaHUTAPHOTO IHKJA. [IpakTuueckue ymeHus U HaBBIKU
anreOpanyecKkoro xapaktepa HEOOXOAMMBI JJIsi TPYAOBOW U MPOdEeCCHOHAIBHOM
MOATOTOBKH IIKOJIbHUKOB.

PaszButue y yuammumxcs TpaBUIBHBIX TIPEACTAaBICHUM O CYIIHOCTH U
MIPOUCXOKACHUN anreOpandeckux aOCTpakiuid, COOTHOIICHHH pEabHOIO0 W
UJCAIBHOTO, XapakTepe OTpPaKEeHHs MaTeMaTHUYeCKOW HayKod SBJICHUN W
IPOIIECCOB PEaNbHOrO0 MHUpPA, MeCTe anredpsl B CHUCTEME HayK H POJU
MaTEMaTUYECKOTO MOJEIUPOBAHUS B HAy4YHOM TIO3HAaHUUM U B IPaKTUKE
CrocoOCTBYeT (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUYAIIUXCS U KAuecTB
MBIIIJICHUSI, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM HH(POPMALMOHHOM
0O11IeCTBE.

TpeOyst oT ydwammxcs YMCTBEHHBIX U BOJIEBBIX YCWIMH, KOHIIEHTpAIlUU
BHUMAaHHUS, AaKTUBHOCTH  Pa3BUTOrO0  BOOOpakeHWs, anredpa  pa3BUBaET
HPABCTBEHHBIE  YEPTHl  JUYHOCTU  (HACTOMYMBOCTH, IEJIEYCTPEMIICHHOCTD,
TBOPUYECKYIO0 aKTUBHOCTBH, CAMOCTOSITEILHOCTb, OTBETCTBEHHOCTh, TPYAOIIOOUE,
JUCUUIUIMHY U KPUTUYHOCTh MBIIUIEHUS1) U YMEHHE apTyMEHTHPOBAHO OTCTauBaTh
CBOM B3TJISAZIbI U YOSKICHHS, @ TAK)KE CTOCOOHOCTh MMPUHUMATH CAMOCTOSITETbHBIC
pelieHus.

Nzyuenne anrebOppl, (yHKIUNA, BEPOSTHOCTH U CTATUCTUKHU CYIIECTBEHHO
pacmupsieT Kpyrozop ydJalluxcs, 3HaKOMs WX C HUHAYKUUEH U JenyKIUEH,
0000IIIeHHeM M KOHKpETH3aIluel, aHaJu30M M CHHTE30M, KIIacCHU(pUKAIUCH H
cUCTEeMaTHh3alueil, aOdCTparupoBaHHEM, aHAJIOTHMEl. AKTHUBHOE HCIOJIb30BAHHE
3a/lady Ha BCEX JTamax y4eOHOro mpoIlecca pa3BUBACT TBOPYECKUE CIIOCOOHOCTH
IIKOJBbHUKOB.

Nzydenne anreOpbl mo3BONSIET (OPMUPOBATH YMEHHUS UM HABBIKA YMCTBEHHOTO
Tpyla — IUIAHUPOBAHWE CBOEW paldOThl, MOWCK palMOHAIBHBIX NyTel eé
BBITIOJIHEHUSA, KPUTHUYECKAsI OIIEHKa pe3ynbTaToB. B mpoiiecce nzyuenus anreOpbl
IIKOJBHUKHU JIOJKHBI HAYYUTHCS M3JaraTh CBOM MBICIH SICHO M HMCUEPIIBIBAIONIE,
JTAKOHUYHO M €MKO, MPUOOPECTH HABBIKK YETKOTO, aKKypaTHOTO U T'PaMOTHOIO
BBITIOJIHEHUSI MAaTEMATUYECKHUX 3aIIUCEH.



Baxxneiimen 3aiayeii IIKOJIBHOTO Kypca ajnreOpbl sSBISETCS pa3BUTHE JIOTHYECKOTO
MblieHus: yvammxca. CaMu OOBEKThl MaTEMaTHYECKUX YMO3AaKIIOUEHUH H
NpUHATBIE B anredpe mpaBuiga HMX KOHCTPYHMPOBAHUS  CHOCOOCTBYIOT
(OopMHUpPOBaHUIO YMEHUN OOOCHOBBIBATH U JOKAa3bIBAaTh CY>KIEHUS, NPHUBOJIUTH
YETKUE ONPENECIICHUs, Pa3BUBAIOT JIOTMYECKYI0 HMHTYMIMIO, KPAaTKO M HarjsIHO
PACKPBIBAIOT MEXAHU3M JIOTMYECKUX IOCTPOCHUM M y4yaT UX NPUMEHEHUIO. TeM
caMblM airedpa 3aHMMAaeT OJHO M3 BEAyLIUX MeCT B (OPMHPOBAHUU HAYUHO-
TEOPETUYECKOI'0 MBIIUIEHUS WIKOJIBHUKOB. PacKkpeiBas BHYTPEHHIOK TI'apMOHHUIO
MaTeMaTuku, (GOpMHUpYs MOHUMAHUE KpPACOThl M WU3SIIECTBA MATEMaTUYECKUX
paccyaeHul, anreOpa BHOCUT 3HAUUTENIbHBINA BKJIAJ B ACTETUUYECKOE BOCIUTAHHUE
y4aluXcs.
Ieablo u3yyeHus Kypea anreOpsl B 7 — 9 kiaccax siBisieTcs:

. chopMHpPOBaTh NMPAKTUUYECKUE HABBIKM BBITIOJIHEHUS YCTHBIX, MUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUUCIICHUM, Pa3BUTh BBIUUCIUTEIBHYIO KYJIBTYPY;
. OBJIaJIETh CHUMBOJIMYECKUM SI3BIKOM aireOpbl, BbIpaboTaTh (hopmanbHO-

OlepaTUBHbBIC AIreOpanyeckrue yYMEHUSI U HAYYUTHCS MPUMEHSITh MX K PEIICHUIO
MaTE€MAaTHYECKUX U HEMAaTeMaTUYECKUX 3a/1aY;

. U3YUYUTh CBOMCTBA M TpadUKU dIIEMEHTAPHBIX (YHKIHUM, HAYUUTHCS
UCIIOJIb30BaTh (PYHKIMOHAIBHO-TpaUUecKue NpPeNCTaBICHUsI JUIsl OMHUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

. Pa3BUTH JIOTHYECKOE MBIIJIEHUE U pe4b — YMEHHUS JJOTMYeCKH 000CHOBHIBATh
CYXKJI€HMsI, NPOBOAUTH HECJIOXKHBIE CHUCTEMATU3ALMH, INPUBOIUTH IPUMEPHI U
KOHTPIIPUMEpPBI, HCIHOJB30BaTh pA3JINYHBIE $3BIKM MaTEeMaTHKU (CIOBECHBIH,

CUMBOJIMYECKUH,  rpaduyeckuil)  Iid  WUIIOCTpAIMM,  HHTEpIpeTaluy,
apryMEHTAallMu U J0Ka3aTeIbCTBA;
. chopMHpOBaTh TPEACTABICHUA 00 M3y4yaeMbIX TMOHSATHUSAX M METOAaxX Kak

BOKHEHIIINX CPEJCTBAX MAaTEMATHYECKOTO MOJICIMPOBAHUS PEAJIbHBIX MPOIECCOB
U SIBJICHUI.

B ocHoBe o0OydeHHMS MaTEMAaTHKH JICKUT OBJIAJICHUE YYAIIMMUCS CIICTYIOIUMHU
BUJAMH KOMIIETCHIIUW: MPEAMETHOW, KOMMYHHKATHBHOW, OPTraHU3aIMOHHON H
OOIIEeKYIbTYPHOH. B COOTBETCTBHMM ¢ 3THUMHM BHJAMH KOMIICTCHIIMI BBIJCICHBI
OCHOBHBIE COJIEp)KATEIILHO-1IECJICBbIC HAIpaBJICHUs (JIMHUM) PA3BUTHS ydaIIUXCS
CpelICTBAMU MPEAMETA MAaTEMAaTHKA.

IIpenmeTHass KoMneTeHIMsA. 31€Ch MO MPEIMETHON KOMITIETEHIIMEH MTOHUMAETCS
OCBEIOMJICHHOCTh  IIKOJIBHUKOB O CHCTEME OCHOBHBIX MAaTEMaTHYE€CKHUX
NPEACTABJICHU W OBJIAJICHHE HWMH OCHOBHBIMH MPEAMETHBIMU YMEHHUSIMH.
DopMHUPYIOTCS CIEAYIOMHUE 00Pa3yIomue 3Ty KOMIETEHIIMIO TPEJICTABICHUS: O
MaTEMaTUYECKOM SI3bIKE KaK CpPEICTBE BBIPAXKCHUS MAaTEMAaTHYECKHUX 3aKOHOB,
3aKOHOMEPHOCTEM W T.J.; O MaT€eMaTHUYECKOM MOJICIMPOBAHUUA KAaK OJHOM U3
BOXHBIX METOJIOB MO3HAaHUS Mupa. POpMUPYIOTCS ClIeayrolue oOpa3yrolue 3Ty
KOMIIETEHIIMIO YMEHHS: CO3/1aBaTh IMPOCTEUIIIME MATEeMaTHYECKHUE MOJICIIH,
paboTaTh ¢ HUMH M MHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YyIbTaThl, MPUOOpPETATh U
CHCTEMATU3UPOBATh 3HAHHUSA O CIIOCO0AX pEIICHHWS MaTeMaTHUYeCKUX 3aaad, a
TAK)K€ MPUMEHSTh 3TH 3HAHUS U YMEHUS IS PEIICHUS] MHOTHX )KM3HEHHBIX 3a/a4.



KommyHuKkaTtuBHAs KOMIETEHIIMS. 31€Ch O] KOMMYHUKATUBHON KOMIIETEHIIUEH
MOHUMAETCs] C(POPMUPOBAHHOCTh YMEHHMs SICHO M YETKO M3JlaraThb CBOM MBICIH,
CTPOUTh APIYMEHTUPOBAHHBIE PACCYXKIEHUS, BECTH JUAJIOr, BOCOPUHUMAS TOUKY
3peHusi coOecelHHKa U B TO K€ BpeMs IOJBEpras €€ KpUTUUECKOMY aHaIMU3Y.
dopMupyIOTCS cleayomue 00pa3yrolne 3Ty KOMIETEHIUIO YMEHUs: U3BJIEKATh
uH(pOpMAIMI0O M3 Pa3HOrO poJia HUCTOYHUKOB, NpeoOpa3oBbIBasi €€ IpHu
HEO0OXOIUMOCTHU B Apyrue GopMbl (TEKCThI, TAOIHIIbI, CXEMBI U T.1I.).

OpraHu3aioHHas KOMIIETEHIUsA. 3J€Ch MOJ] OpraHU3allMOHHON KOMIETEeHIEH
MOHUMAETCsI  CPOPMHUPOBAHHOCTH YMEHHS CAMOCTOSITENIbHO  HAXOIUTh U
npucBaMBaTh HEOOXOAMMBIE yyamuMmcsi HOBble 3HaHud. Dopmupyrorces
cienyrone o0pasyroue 3Ty KOMIETEHIIUI0 YMEHHUsS: CAMOCTOSITEIbHO CTAaBHUTh
yueOHy10 3ajauy (Lienb), pa30uBaTh €e Ha COCTaBHbIE YAaCTH, Ha KOTOPBIX OyIeT
OCHOBBIBATbCS TIPOLIECC €€ pElIeHHs, aHAJIM3UPOBATh pE3yJbTaT JEeUCTBHUS,
BBISIBJIATH JOMYIICHHBIC OMIMOKKA M HETOYHOCTH, UCTPABIISITE UX U MPEJICTABIATH
NOJIYYEHHBIH pe3yibTaT B (opMe, JIETKO TOCTYIMHOM JUIsi BOCHPHSITHS JIPYTHX
JMIOAEH.

OO01eKkyapTypHass KOMIIETEHIUS. 3/1€Ch MOJ OOIIEKYJIbTYpHON KOMIETEeHIUEeH
NOHUMAETCS] OCBEJOMJICHHOCTh IIIKOJIBHUKOB O MaTE€MaTUKEe KakK »JIIEMEHTE
o011e4eI0BEYeCKOI KyIbTYphl, €€ MECTE B CUCTEME APYTUX HAYK, & TAKXKE €€ pOJIn
B Ppa3BUTUU TMPEJCTaBICHUN 4YeloBeuecTBa O I1EJIOCTHOM KapTHHE MHUpa.
DopMuUpyIOTCS cleayomue 00pa3yronye 3Ty KOMIETEHIIMIO MPEACTaBICHUs: 00
YPOBHE pa3BUTHS MATEMaTUKU HAa pa3HbIX HCTOPUYECKUX 3Tamnax; O BBICOKOU
NPaKTUYECKON 3HAYMMOCTH MAaT€MaTUKH C TOYKH 3PEHHUsI CO3[aHHSI U pPa3BUTHUS
MaTepUaIbHON KYyJIbTYpbl YEJIOBEYECTBA, @ TAKXKE O BAXXHOW POJIM MATEMATHKHU C
TOYKM 3peHus (GOPMHUPOBAHMU TAaKUX 3HAYMMBIX YepT JHMYHOCTH, Kak
HE3aBUCHUMOCTh M KPUTUYHOCTD MBILJIEHUS, BOJII M1 HACTOMYMBOCTh B JIOCTUKEHUH
eI U Jp.

B paMkax ykazaHHBIX JIMHUM PEMIAKOTCS CICAYIOIIHUE 3aJAUM!

. OBJIQJICHUE CHCTEMON MaTeMaTUYECKUX 3HAHUH M yMEHUM, HEOOXOIUMBIX
JUISl IPUMEHEHHUS] B IPAKTUYECKON AEATEIbHOCTH, U3YUYECHHS] CMEKHBIX TUCIUILINH,
MIPOJIOJDKEHUST 00pa30BaHMUS;

. dbopMHUpOBaHUE WHTEUICKTA, a TAK)KE JTUYHOCTHBIX KAa4eCTB, HEOOXOIMMBIX
YEJOBEKY JUIsl TMOJHOLICHHOW >KW3HHM, pPa3BUBAEMBbIX MAaTEMaTHKON: SCHOCTH U
TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUIEHUS, UHTYULIUHU, JTJOTUYECKOTO MBIIUICHUS,
AJIEMEHTOB aJTOPUTMHUYECKOM KYJIbTYphl, HPOCTPAHCTBEHHBIX IMPE/ICTABICHUH,
CIIOCOOHOCTH K MPEOAOIEHUIO TPYIHOCTEM;

. dbopMHupoBaHUE TPEACTABICHUN 00 HAEIX M METOJaX MaTEMaTHUKH Kak
YHUBEPCAJIBHOTO A3bIKa HAYKH U TEXHUKH, CPEJCTBA MOJIECIUPOBAHUS SBICHUN U
IIPOLIECCOB;

. BOCIIUTAHHE OTHOILIEHUS K MaTeMaTHUKE KaK K YacTh OOIIeuesoBeueCKOoi
KyJIbTypbl, ()OPMUPOBAHUE MOHUMAHUS 3HAYMMOCTH MATEMaTUKHU [JIsi HAy4dHO-
TEXHUYECKOro Iporpecca.

O0mas xapakrepucTuka Kypca. B kypce anreOpbl MOXHO BBIIACIUTH
CJIeYIOINEe OCHOBHBIE COJIepKaTeNbHbIC TUHUU: apudmeTuka; anredpa; QyHKuuu;
BEPOSITHOCTh W cTaTUcTUKa. Hapsny ¢ 3TUM B cojep:kaHHe BKJIIOUCHBI JIBa
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JOTIOJTHUTENbHBIX METONOJIOTUUECKHUX pa3/ielia: JIOTUKA U MHOYKECTBA; MAaTEMAaTHKa
B HUCTOPUYECKOM  pPa3BUTUM, 4YTO  CBA3AHO C  peaIM3aluend  Leleu
OOILIEUHTEIIEKTYaJIbHOTO U OOIIEKYIbTYPHOTO pa3Butus ydamuxcs. Coaepkanue
KaXJ0T0 M3 3TUX Pa3JEiOB PAa3BOPAUMBACTCS B COAEPKATEIbHO-METOAUYECKYIO
JIMHUIO, TIPOHU3BIBAIONIYI0O BCE OCHOBHBIE COJIEpKATENbHbIE JTUHUU. [Ipu 3TOM
neppass JuHUA — «JlorMka W MHOXECTBa» — CIYKHUT LEJIU OBJIAICHUS
YYAIIUMHCSI HEKOTOPBIMH AJIEMEHTAMHU YHUBEPCAIBHOIO MATEMATHYECKOTO SI3bIKA,
BTOpas — «MaremaThuka B UCTOPUUYECKOM Pa3BUTUM» — CIIOCOOCTBYET CO3JIaHUIO
OOIIEeKYJBTYPHOTO, TYMaHUTAPHOTO (hOHA U3YyUEHHS Kypca.

Conepxxanue muHUM «ApudMeTuray CIyKUT 0a30 NS TaTbHEUIIIETO U3yYCHUS
yYallUMHUCSI MAaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTUYECKOTO MBIILICHHUS,
dbopMUPOBaHUIO YMEHUS MOJIB30BATHCA AJITOPUTMAMHU, a TAKKE MPUOOPETCHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEJIHEBHON KW3HU. PaszBurue
NOHATHSL O YKCJI€ B OCHOBHOM IIIKOJE CBSI3aHO C pPAlMOHAJIbHBIMM H
UPPALMOHAIBHBIMU YWCTIaMU, (HOPMUPOBAHHEM TIEPBUYHBIX NPEACTABICHUNA O
JICUCTBUTEIIHLHOM YHCJIC.

Conepxanue nuHUU «Aaredpa» cnocoOCTBYyeT (OPMHUPOBAHUIO Yy YyUalTUXCS

MaTeMaTUYECKOro arnmapara JJjisi pelIeHus 3ajJad U3 pas3JelioB MaTeMaTHKH,
CMEXHBIX TPEIMETOB M OKPY’KAIOIIEH peambHOCTH. SI3BIK anreOpbl moauépKuBacT
3HAYEHUE MATEMAaTHKM KakK SI3bIKAa JJIsl MOCTPOCHUST MAaTeMaTUYECKUX MOJAEIEH
IIPOLIECCOB U SIBJIEHUW PEaJIbHOIO MUPA.
Pa3BuTue anropuTMHYECKOro MBIIUICHUS, HEOOXOIWMOro, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHPOPMATUKH, M OBJAJCHUWE HaBBIKAMHM JIEIYKTUBHBIX
pacCy>KIeHUN TakKe SBISAIOTCS 3aJadyaMu u3ydeHust ainreOpsl. I[IpeobpasoBanue
CUMBOJIbHBIX (POpPM BHOCHUT CHEIU(PUYECKUNA BKIAJ B pPa3BUTHE BOOOPaKEHUS
yUYaluxcs, WX CIIOCOOHOCTEM K MareMaTHYeCKOMY TBOpUYeCTBY. B OCHOBHOI
HIKOJIE MaTepHUal IPyNIUupyeTCcss BOKPYT PAallMOHATbHBIX BbIPAKECHHIA.

Conepxxanue pazgena «DOyHKIHM» HAILEICHO Ha TMOJYYEHHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HaHUN O (DYHKIIMHM KaK BaXKHEHIIEH MaTeMaTHUYeCKOW MOJIENH IS
ONMMCAHMsI U UCCIENOBaHMUS pa3HOOOpa3HbIX mporeccoB. M3yueHue 53TOro
Marepuaiia CrmocoOCTBYeT pa3BUTHIO Y YYAIIUXCS YMEHHUS UCIOJIb30BaTh
pa3TUYHbIC S3BIKM MATEMaTHUKH (CIIOBECHBIN, CHUMBOJWYECKUN, TpaduyuecKuii),
BHOCHUT BKJIaJl B (JOPMUPOBAHKE MPECTABICHUN O PO MAaTEMATHKU B Pa3BUTHH
UHUBUIN3ALHANA U KYJIbTYPHI.

Paznen «BeposSsTHOCTh M CTATHCTHKA» — 0053aTEIIbHBI KOMIIOHCHT MIKOJIBHOT'O
o0pa30oBaHus, YCHIMBAIONIMN €ro MPUKIATHOE M MPAKTHYECKOE 3HAYCHHE. DTOT
Marepual HeoOXOoAuM, Tpexae Bcero, s (OPMUPOBAHUS Yy ydalIUXCs
(GYHKIIMOHAIBHOW TPaMOTHOCTH — yMEHHUS BOCHPUHUMATh W KPUTHYECKH
aHAM3UPOBATH MHPOPMAIIHIO, TIPEACTABICHHYIO B PA3ITUYHBIX (opMax, MOHUMATh
BEPOATHOCTHBIM  XapaKTEP MHOTMX pEAIbHBIX 3aBHCUMOCTEH, NPOU3BOJUTH
MpPOCTEHIINE BEPOATHOCTHBIE pacy€Thl. M3yueHwe OCHOB KOMOWHATOPUKHU
MO3BOJIUT YYaIlIEMyCsl OCYIIECTBIATh PACCMOTPEHUE CIydaeB, nepedop U MmoacueT
YHUCJla BAPUAHTOB, B TOM YHCJIE B TPOCTEUIINX MPUKIIAJIHBIX 3a]a4ax.

[Ipy u3yd4eHUU CTATUCTUKU U BEPOSITHOCTU OOOralaroTCs MPEICTaBICHUS O
COBPEMEHHOM KapTHUHE MHUpa M METOJIaX €ro Hccleq0BaHus, (QopMHUpyeTCs
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IMOHMMAHHC POJIM CTATUCTUKHN KaK MCTOYHHKA COLMAJIbHO 3HAYMMOM I/IH(l)OpMaI_II/II/I
1 3aKJIaJIBIBAIOTCS OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUA.

OO0wmas xapakTepucTHKAa OPraHU3anMu y4eOHOro npouecca
Opranuzanusi y4eOHO-BOCIMTATEIILHOIO MPOIecca OCHOBaHA HAa TEXHOJIOTHU
JUYHOCTHO OPHMEHTHUPOBAHHOTO TOJAXOa, B COOTBETCTBHU C YEM BBIOMpAIOTCS
dopma 1 CTpyKTypa yaeOHOTO 3aHSTHS.
Hoctwxkenuto ueneil nporpaMmbl  oOydeHHst OyAeT  CcrmocoOCTBOBATH
MCTIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA:
* AKTHBHBIC U HHTEPAKTUBHBIC METOJIbI O0yUEHUS
*  UrpoBbie TEXHOJIOTHH
* HccnenoBaTtenbckasi TEXHOJIOTUS 00yUeHHS
* TexHonorus pa3BUTHS KPUTUIECKOTO MBIIIJICHHS HA yPOKaX
*  HMubopManmoOHHO-KOMMYHHUKAIIIOHHBIE TEXHOJIOTHH

®opmbl OpraHu3alu 00pa3oBaTEIBHOTO IpoLECCa:

*  YpOK-TIpakTH4eckasi pabora;

*  YpOKH-JICTOBBIC UTPHI;

*  YPOKH-COPEBHOBAHUS;

*  YPOKH C TPYNIIOBBIMU (OPMaMU PaOOTHL;
*  YPOKH B3aMMOOOYUYECHHS YYaIIUXCs;

*  YPOK — HCCIIeIOBaHHE.

Metobl u IpuéMBbI O0yUCHHS :

OnHUM W3 HENPEMEHHBIX YCJIOBHH YCIEIIHOTO OCYIICCTBICHHUS CaMBIX
pa3sHOOOpa3HBIX BUIOB YUEOHOW MEATEIBLHOCTH SBJSCTCS OCO3HAHUE YYAIIMMUCS
OCBaMBacMbIX UMM Ha ypOKaxX MaTeMaTHKH 3HAHWH U YMEHHH KakK JUYHOCTHO U
OOIIIECTBCHHO 3HAYUMBIX U MPAKTUYCCKH TPUMEHUMBIX B TOBCETHEBHOM JKU3HU:

*  MaTeMAaTUYECKUE JUKTAHTHI;

* paboTa c MaTEeMaTHYCCKHUMH TPCHAXKEPAMHU;

* paboTa co cxemamu;

*  MOJCIIMPOBAHUE;

* paboTa c TecTaMu;

*  MaTeMaTHYCCKHE WTDHI;

*  MEXIPEIMETHBIC CBS3H.

@opMBbI U CpeaCcTBa KOHTPOJIS

[Tpn m3ydennn ydeOHOTrO mpeameTa «anredpay» OymeT MpPOBOIUTHCA JBa BHUIA
KOHTPOJIA:

1) Tekymiuii KOHTPOJIb — KOHTPOJIb B MIPOLIECCE U3YUCHUS TEMBI;

2) KOHTpOJIbHas paboTa — paboTa B KOHIE M3Y4YEHHUs pa3jeia MporpaMMbl, B
COOTBETCTBUH C aBTOPCKOM ITPOTPAMMOHM.

@opMBbI KOHTPOJISI 3HAHUM, YMEHH M, HABBIKOB:

- YCTHBIN ONpoC;



- caMocCToATeNIbHas paboTa;

- KOHTpOJIbHasA padoTa;

- TECTUPOBAHHE;

- MaTeMaTHYECKUN JUKTAHT;

- MUCbMEHHBIE TOMAITHHUE 33/IaHusl.

MecTo npeamera B yueOHOM IUIaHe. basucHbIil yueOHBIN (00pa30BaTEIbHBIN)
IUIaH Ha U3y4yeHue anreOpel B 7 — 9 Kilaccax OCHOBHOM LIKOJIBI OTBOJUT 3 Yaca B
HEJIETI0 B TEUCHHME Ka)XXJOro rojia o0yudeHwus, uro coctaBisier 102 daca B rog B
Ka)KJIOM Kj1acce Ha 0a30BOM ypOBHE.

[Ipeobnanaromieit (GopMol TEKymero KOHTPOJS BBICTYMAET MHUCbMEHHBIN
(camocTosiTeNbHBIE U KOHTPOJIbHBIE pabOThl) U YCTHBIH orpoc (cobecenoBaHue).
N3meHeHus1 B aBTOPCKYI0 IPOrpaMMy He BHOCHJIUCH.

Ils1anupyemble pe3yabTAThI 0CBOEHUS

[Iporpamma obecnieunBaeT JOCTUKEHHUE CICAYIOLUIUX PE3YIbTaTOB OCBOCHUS

o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa3oBaHUsI:
JUYHOCMHbLE:

. c(hOpMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH O00YYalOUIUXCsl K CaMOPa3BUTHIO M CaMOOOpPAa30BaHUIO HA OCHOBE
MOTHBAIUU K 00YYEHHIO U MO3HAHUIO, BRIOOPY NalibHEeNIero oopasoBanus Ha 0ase
OPUEHTUPOBKM B MHpe Tmnpodeccuii U Tpo(ecCHOHATBHBIX MPEANOYTCHUH,
OCO3HAHHOMY IIOCTPOEHHUIO WHAMBUAYaTbHONH 00pa30BaTENbHON TPACKTOPUH C
y4E€TOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

. c(OpPMHPOBAHHOCTh IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAKTUKU;
. c(hOpMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U

COTPYIHUYECTBE CO CBEPCTHUKAMU, CTAPIIUMHU U MIIAIIIUMU, B 00pa30BaTEIbHOMH,
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEAOBATENbCKOW, TBOPYECKONW W JIPYTUX
BUJIaX ACSATEIbHOCTH;

. YMEHHUE SICHO, TOYHO, T'PAMOTHO W3JaraTb CBOM MBbICIM B YCTHOH U
MMUCbMEHHON peuYd, NOHUMATh CMBICH IIOCTAaBIICHHOW 3aJauM, BBICTPAUBATh
apryMEeHTAINIO0, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHIL;

. OpeACTaBJICHUE O MaTEeMAaTHYeCKOM Hayke Kak cdepe ueroBeuecKoit
NEeATeNIbHOCTH, 00 JTamax e€ pa3BUTUS, O €€ 3HAUYUMOCTH JJIA Pa3BUTHS
[MBUJIN3ALIUN;

® KPUTUYHOCTDb MBIIIJICHUS, YMCHHUC PACIIO3HABATDh JIOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHHWA, OTIIMYATh THIIOTE3Y OT (baKTa;
° KpCaTUBHOCTL MBIINUJICHHUA, HMHHUIOHWATHBA, HAXOAYHWBOCTb, AKTHBHOCTBL IIpH

PCUICHUHA anre6panquKHX 3aJa4d,



. YMEHHE KOHTPOJIMPOBATH MPOLECC U PE3yJbTaT y4yeOHOW MaTeMaTU4ecKOu
NeSATENbHOCTH;
. CHOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUITHIO MaTEMAaTUYECKUX OOBEKTOB,
3a71a4, pELUICHUM, PACCYKICHUN.
Memanpeomemuule:

MeTtanpeIMETHBIMU pe3yJibTaTaMM HM3y4eHHsl Kypca «MareMaTtukay sBIsSeTcs
(dopMupoBaHuEe YHUBEPCATBbHBIX YueOHbIX aeicteuil (Y'Y /).
Pezynamusnovie YV/I:

. CaMOCTOSATEIbHO OOHAPYKUBATH U (POPMYIUPOBATH NPOOJIEMY B KIACCHON U
UHAUBUAYATBLHON yueOHOU NesATeIbHOCTH;
. BBIIBUTaTh BEPCUM pEUICHUS MPOOJIEeMBbl, OCO3HABATh KOHEUHBIN pe3ynbTarT,

BBI6I/IpaTB CpeaACTBa HOOCTHIKCHUA TCIN W3 TMPCAJIOKCHHBIX HWJIHW HX HCKATbh
CaMOCTOATCIBHO,

. COCTaBIIATh (MHAMBUIYaJbHO WJIM B TPYyNINE) IJIaH peleHus NpoOiemMbl
(BBITTOTHEHUS TIPOEKTA);
. paboTast 0 NPEIIOKEHHOMY WM CaMOCTOSITENIbHO COCTAaBJIEHHOMY IJIaHy,

UCIIOJIb30BaTh HApSAY C OCHOBHBIMM W JIOMOJHUTENbHBIE Cpe/ICTBA (CIpaBOYHAS
JUTEpaTypa, CI0KHBIC TPUOOPHI, KOMIIBIOTED);

. IJIAHUPOBAThH CBOIO MHAMBUIYAJIBHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO;

. CBOOOJIHO  TIOJIb30BAaThbCSl  BBHIPAOOTAHHBIMU ~ KPUTEPHUSIMU  OLICHKH U
CaMOOILICHKH, MCXOJd U3 eI U UMEIOIIUXCS KPUTEPUEB, paszinyasl pe3yibTar U
CIIOCOOBI IEWCTBHI;

. B XOJI€ MPEACTABICHUA TPOEKTA JaBaTh OLICHKY €T0 pe3yJbTaTaM;

. CaMOCTOATEIBLHO OCO3HAaBaTh MPUYMHBI CBOETO YCIEXa WM HEyclexa M
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyAIlUU HEyCIexa;

. YMETh  OLECHUTh  CTEIEHb  YCIEIIHOCTH CBOEHM  WHAWUBHAYaJIbHOMN

o0pa3oBaTeIbHON IEATETbHOCTH;

CpenctBoMm (hopmMupoBaHus PeryIsTUBHBIX Y Y]] CiIyKaT TEXHOJIOTHUS CUCTEMHO-
NEATEIbHOCTHOIO MOJAX0Aa Ha 3Tale W3yYEeHUs HOBOI'O MaTepHalia U TEXHOJIOTHUs
OLICHMBaHUsI 00pa30BaTEIbHBIX JOCTHKEHUM (YUeOHBIX YCTIEXOB).
llo3nasamenvnvie YV/I:

. aHAIM3UPOBATh, CPABHUBATH, KIACCH(PUIIUPOBATh U 0000maTh (aKThHl U
SIBJICHUSI,
. OCYIIECTBIISITh CPAaBHEHHE,  CAaMOCTOSITEIbHO BBIOMpPAs OCHOBaHUS U

KPUTEPUHU JJIsi YKa3aHHBIX JIOTHYECKUX OIepaluii; CTPOUTh KIACCU(PHUKALIUIO
MyTEM TUXOTOMHUYECKOTO JeJIeHUs (Ha OCHOBE OTPUIIAHUA);

° CTpOUTH JJOT'NM4YCCKH 00OCHOBaHHOE PaCCyKACHUC, BKJIIOYAIOIIce
YCTAaHOBJICHUC ITPUYINHHO-CJIICACTBCHHBIX CB}IBCﬁ;

° CcO34aBaTb MaTCMaTN4YCCKUEC MOJCIIHN,

° COCTABJIATh TC3UCHI, PA3JIMYHBIC BU/bI ILJIAHOB (HpOCTBIX, CJIOKHBIX H T.H.).

[IpeoOpazoBbiBaTh MHPOPMALMIO U3 OJAHOTO BUAA B JApYyroi (TabImuIly B TEKCT,
auarpamMmy | 1p.);
. BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMAIIIH.



. YMETh ONPEACNATh BO3MOXHBIE HCTOYHUKH HEOOXOJMMBIX CBEICHUH,
MPOU3BOJUTh TOWCK HHPOPMAIMU, AHAIM3UPOBATH U  OIICHUBATH €&
JOCTOBEPHOCTb.

. MOHUMAsl MO3ULHIK APYroro 4elOBEKA, pa3juyaThb B €r0 PEYU: MHEHHUE
(TOuKy 3peHusi), J10Ka3aTeNbCTBO (ApryMeHThl), (PakThl (TUMOTE3bI, AKCHOMBI,
Teopun). JIJsi 3TOr0 CaMOCTOSATENbHO HCIIOJIB30BAaTh PA3IMUHbIC BUABI UTCHUS
(u3yyaroliee, MPOCMOTPOBOE, 03HAKOMUTENBHOE, TOUCKOBOE), IPUEMBI CTYLIAHUS.
. YMETh HCIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TE€XHOJOTUHU
KaK MHCTPYMEHT JUIsl JOCTHKEHHUS CBOUX LieJield. YMeTh BhIOMpATh ajcKBaTHBIC
3a7]a4€ MHCTPYMEHTAJIbHbIE MPOTrPaMMHO-ANMNapaTHbIE CPEJICTBA U CEPBUCHI.
CpenctBoM GopMHUpoBaHUs MO3HABATEIbHBIX Y Y]l ciykaT y4eOHbIM MaTepuan u
Ipek/ie BCEro MPOAYyKTUBHBIC 3aJjaHUs YUYeOHUKA U pabodelt TeTpaau.

. UCIOJb30BAHME MATEMaTUYECKUX 3HAHUW JJI1 PEUICHUS] Pa3IUYHBIX
MAaTeMaTUYECKUX 3a7a4 U OLECHKHU MOJYYECHHBIX PE3yJIbTATOB.

. COBOKYMHOCTb YMEHUI 1o MCIIOJIb30BaHUIO JIOKa3aTEIbHON
MaTeMaTUYECKON peyHu.

. COBOKYITHOCTb YMEHHMH 10 pabore ¢ uHpopMamuei, B TOM 4YHUCIE U C
Pa3IMYHBIMU MAaTEMATUYECKUMU TEKCTaMHU.

. YMEHHSI HCIMOJIb30BaTh MAaTEMAaTHUYECKUE CpEICTBA JJIsi H3Yy4YCHUA U
OMUCAHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM.

. HE3aBUCUMOCTbh U KpUTUYHOCTD MBIIIICHHUS.

. BOJISI U HACTOMYMBOCTD B IOCTUKEHHUH 1IEJTH.

Kovmmynuxamuenwvie YV/:

. CaMOCTOSITEJIbHO OpPTraHW30BHIBATH ydyeOHOE B3aUMOJICHCTBHE B TpyIMIe
(ompenenaTh 001IKE LIETH, T0TOBAPUBATHCS APYT C APYTOM H T.1.);

. OTCTanBasi CBOIO TOUYKY 3pPEHHUs, TPUBOAUTH apryMEHThI, MOATBEPXKAASI UX
dakTamu;

. B IUCKYCCHHM YMETh BBIIBUHYTbh KOHTPAPTyMEHTHI;

. YUUTBCS KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM

NpU3HABATh OMIMOOYHOCTH CBOETO MHEHUS (€CIM OHO TaKOBO) M KOPPEKTUPOBATH
€ero;

. NOHUMAas NO3ULHI0 JIPYyroro, pas3inyarb B €ro peyu: MHEHHUE (TOUKY
3peHus), J0Ka3aTeIbCTBO (APTYMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUU;
CpenctBoM  ¢GopMUPOBaHUS KOMMYHUKATUBHBIX Y VY[ cioykaT TEXHOJOTHS
mpoOJaeMHOro O0Oy4YeHHs, OpraHu3aius padoThl B MaJbIX Tpynmax, TaKkKe
WCIOJb30BaHUE HA YPOKAX TEXHOJIOTMM JIMYHOCTHO- OPHEHTUPOBAHHOIO U
CUCTEMHO- JEATEIbHOCTHOTO O0y4YEeHUSI.

npeomemubie:

. yMeHue paboTaTh € MaTEMaTUYECKUM TEKCTOM (CTPYKTYpUpPOBAaHUE,
W3BJICUEHUE HEOOXOAUMOW WH(GOpMAIMK), TOYHO W TPAaMOTHO BBIPAXKaTh CBOU
MBICIM B YCTHOMW M THUCbMEHHOW peuYd, TMPUMEHSSI MaTEeMaTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY, HCIOJIb30BAaTh Pa3JIMUHbIC SI3BIKK MaTEMaTHKU
(clIOBECHBIM, CHUMBOJIMYECKUN, Tpaduyeckuii), O0OOCHOBBIBATH  CYKJCHUS,
MIPOBOJIUTH KJIACCUPUKAIUIO, TOKA3bIBATh MATEMATUUECKUE YTBEPKICHNUS,




. BJajJeHHe 0a30BbIM MOHATUWHBIM amnmaparoM: HMETh NPEJICTaBICHUE O
quclie, BJIAaJCHUE CHUMBOJBHBIM SA3BIKOM aJreOpbl, 3HAHUE BJIEMEHTapHbBIX
(YHKIMOHAIBHBIX  3aBUCHUMOCTEM, dbopMHUpOBaHUME  MPEACTAaBICHUH O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE U O PA3IMYHBIX CIIOCO0aX UX
U3y4YeHHs, 00 OCOOEHHOCTSAX BBIBOJOB M MPOTHO30B, HOCSIIMX BEPOATHOCTHBIHI
XapakTep;

. YMEHHE BBINOJHATH airedpandeckue MpeoOpa3oBaHus PalMOHATBHBIX
BBIPAKEHUM, MPUMEHATh WX JJI1 pelleHUs y4yeOHBbIX MaTeMaTHYEeCKUX 3aj1ad U
3a/1a4y, BO3HUKAIOMINX B CMEKHBIX YUEOHBIX IPEIMETAX;

. YMEHHE IMO0JIb30BaThCd MaTeMaTUYeCcKUMU (HOpMyJaMu U CaMOCTOSTENbHO
COCTaBIIATh (POPMYJIBI 3aBUCUMOCTEN MEXIy BEIMYMHAMHU Ha OCHOBE 000O0IIEHUs
YAaCTHBIX CIIy4aeB U SKCIEPUMEHTA;

. yMEHHE pellaTh JIMHEWHbIe  YpaBHEHUsS M HEPABEHCTBA, a TaKke
NPUBOJMMBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMbI; MPUMEHSTh Ipaduueckue
NPE/ICTABIICHUS Il PEIIEHUsI M MCCIEA0BaHUS yPAaBHEHM, HEPABEHCTB, CUCTEM;
NPUMEHSTH MOJIydYeHHbIE YMEHHUS I PElICHUs 3a7a4 U3 MaTeMaTHKH, CMEXKHBIX
PEeIMETOB, TPAKTUKU;

. OBJIaJICHUE CHUCTEMON (YHKIMOHAIBHBIX TOHATHH, (YHKIMOHAIBHBIM
A3BIKOM M CHMBOJIMKOW, yYMEHHE CTPOUTH Tpaduku (YHKIUH, OMHUCHIBATH HX
CBOICTBa, WCIOJNB30BaTh (YHKIMOHAIBHO-TpadUYECKUE TMPEACTaBICHUS IS
OIMCAHUS U aHAJIM3a MaTeMaTUYECKUX 3a/1a4y U peasbHbIX 3aBUCUMOCTEH;

° OBJIAJICHHUC OCHOBHBIMH criocobamu IMpCaACTaBJICHUA )41 aHaJIi3a
CTaTUCTUYCCKUX JaHHBIX;
° YMCHHUC TIPUMCHATL H3YUYCHHBIC IIOHATHUA, PCE3YJIbTATbI WM MCTOABI IIPpU

PCHICHUN 3aaa4 K3 pPa3/IMYHbIX pPa3gCciiOB KypCda, B TOM YHCJIC 3aJda4d, HC
CBOOAMNXCA K HCIIOCPCACTBCHHOMY IIPUMCHCHHIO U3BCCTHBIX AJITOPUTMOB.

Ilnanupyemble pe3yJibTaThl OCBOCHUSA Kypca ajare0psnl B 7-9 kiiaccax

Jist o6ecniedeHusi BO3MOXKHOCTH YCTICIIIHOTO MPOJIOJKEHUs 00pa30oBaHus Ha

06a30BOM | yTIIyOJIGHHOM (BBIICTICHO KYPCUBOM) YPOBHSIX BBITYCKHHUK TOTYYHT
BO3MOKHOCTh HAy4UThCs B 7-9 Kiaccax:

J1eMEeHTbI TEOPUH MHOKECTB H MATEMATHYECKOM JIOT UKH

° OHepI/IpOBaTB IMOHATHAMHA: MHOXCCTBO, XapaxkmepucmukKu MHoadHcecmeda,
OJICMCHT MHOXKCCTBA, nycmoe, KOHeuHoe U  OecKoHeuHoe MHOIHCecmea,
IMOAMHOXECTBO, IPUHANJIC)KHOCTD, BKIIOUYEHUE, PABCHCMBO MHOJICECME,

. U300paANCaAMb MHONCECMBA U OMHOUEHUE MHONCECME C NOMOWDbIO KPY2o8
Dunepa;,

. onpeoesimov NPUHAOJIEHCHOCb INeMEHMa MHOHNCECMBY, 00beOUHEeHUIO U
nepeceyenuro MHOMICeCms,

. 3a/1aBaTh MHOXECTBO C TIOMOIIBIO MEPEUHMCIICHHUS 3JICMEHTOB, CI0BECHO2O
ONUCAHUSL,
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. HaxXOJUTh TIepeceueHue, OOBEAMHCHHE, ITOAMHOKECTBO B TMPOCTEHIIMX
CUTYaIHsIX;

. OTIepUPOBATH TMOHSATHSIMU oTmpesercHue, aKcHoMa, TeopeMa,
JIOKA3aTeIbCTBO, BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCMb  GbICKA3bIBAHUS,
ompuyaHue 8bICKA3bIBAHUL, ONePayUl HAO BbICKA3LIBAHUAMU. U, UTU, He, VCIOBHbLE
8bICKA3bIBAHUSL (UMNIUKAYUU),

. IPUBOAUTH TNPUMEPBI U KOHTPIPUMEPHI [JIA IOATBEPKICHUA CBOUX
BBICKA3bIBaHU;

. CTPOUTBH BBICKA3bIBaHUS, OTPULIAHUS BbICKAa3bIBAHUM.

B noBceqHeBHOM KM3HU M NIPU U3YUYEHUM APYTUX NPEIMETOB

. UCIIOJIB30BaTh TpaUUYECcKOe TMPEJCTABICHUE MHOXKECTB ISl OIMUCAHMS
peabHBIX TPOIECCOB M SIBICHHM MPU PEIICHUH 3a7a4 W3 JIPYTUX Y4eOHBIX
IIPEIMETOB;

. CMpoOUmMs Yenouku YMO3AKIOYEHUU HA OCHO8€ UCHONIb308AHUSL NPABGUTL
J02UKU,

. UCNONB308AMb MHONCECMBA, ONEPAYUU C MHOMICECMBAMU, UX epadhuiecKoe

npeocmasienue 0Jisk ONUCAHUSL PEAlbHbIX NPOYECCO8 U ABNEeHUIL.

YucJaa

. OnepupoBaTh  MOHATHUSAMHU:  HATypaJlbHOE  YHCIO, LEJIOE  YHUCIIO,
OOBIKHOBEHHast  JapoOb, JecsiTUYHas  ApoOb, CMeEIIaHHas  JApoOb,
paloHaIbHOE YUCII0, apu(PMETHIECKUI KBaAPaTHBIA KOPEHb;

. Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAIbHbIX YUCET, MHOMCECMBO

Yenvblx Hucen, MHONCeCMB0 PAYUOHAIbHBLIX HYUCEN, UPPAYUOHATbHOE YUCTO,

K8AOPAMHbILL KOPEHb, MHONCECMB0 OeUCmMBUMENbHbIX UYUCEeN, 2e0MempPUYecKast

UHmMepnpemayusi HamypaibHolX, YeablX, PAYUOHAIbHBIX, OeUCBUMEIbHBIX YUCE,

. NOHUMAMb U OOBACHAMb CMBLCI NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA;

. VCIOJIb30BaTh CBOWCTBA YHWCEJ W IPaBUJIA JECUCTBUM MPU BBINOJIHEHUU

BBIYUCIICHUN, 6 moM uucie ¢ UCNOJIb308AHUEM NPUEMOE PAYUOHATbHBLLX

B8bIYUCTCHULL,

. BBITIOJIHSITE  OKPYIJICHHE paIllMOHAIBHBIX YHCEI B COOTBETCTBHU C

MIpaBUJIAMH H C 3A0AHHOU MOYHOCIbIO,

. pacIio3HaBaTh U CPABHUBANMDb PAIIMOHAIIBHBIC M UPPAIIMOHATIbHBIC YHCIIA;

. npeocmasisims payuoHaiIbHoe YUCIO 8 8Ude 0eCAMU4Hol Opoou,

. YIOPA00UUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e OObLIKHOBEHHOU U OeCAMUYHOU

opoou,

. HaxoauTh HOJI u HOK uwucen u ucnonvzosams ux npu pewenuu 3aoau.

B noBceqHeBHOM KM3HU M TIPU U3yYE€HHUHU APYTUX NPeIMETOB:

. OIICHUBATH PE3yJIbTAThI BEIYUCICHUH MPH PEIICHUH MPAKTHYSCKHUX 3a/1aY,

. BBITIOJTHSITE CPAaBHCHHE YHCEN B PEATBHBIX CUTYAIUAX;

. COCTaBJISITh YMCJIOBBIC BBIPAKCHHS NMPHU PEIICHUHW MPAKTHYCCKUX 3a7ad H
3a/1a4 U3 IpYruX y9eOHBIX MPEAMETOB;

. NPUMEHAMb — NPABUNd  NPUOJIUNCEHHBIX — BbIYUCIEHUU  NpU  peuleHuu

NPaAKmu4eckux 3a0ay u peuleHuu 3a0ay 0py2ux y4eOHbvlx npeomemos;

. BLINONHAMb  CPABHEHUE  pe3yIbmamos  GblYUCIeHUL  NpU  peuleHuu

npakmudeckux 3abaq, 6 mom vuciie I’lpu6ﬂu9fC€HHblx 6bl‘luCJZ€H1/lIZ,'
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. COCMagnaAms U OYEeHUBAmMb  HUCIOBble  BbIPANCEHUS NPU  peuleHuu
NPAKmMuyecKux 3a0ad u 3a0ay u3 opy2ux y4eonvix npeomemos;

. 3anucvl@ames U OKpY2Isimb YUCIO08ble 3HAYEHUS PedlbHblX 6elUdUH C
UCNONIL308AHUEM PAZHBIX CUCTEM UBMEPEHUS.

ToxkaecTBEHHBIE IPE0OPA3OBAHNS

. OnepupoBaTh NOHATUSAMHU CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM, CTEIIEHU C
LIEJIBIM OTPULIATENIBHBIM IT0KA3aTENEM;
. BBIMIOJHATh HECJOXKHBbIE MPeoOpa3oBaHMs JJi BBIYMCICHUS 3HAYECHUU

YUCJIOBBIX BBIPAXXEHHUM, CONEP)KAIIMX CTEIEHU C HATypajbHBIM II0Ka3aTeleM,
CTEIIEHU C LIEJIBIM OTPULIATEIbHBIM [10Ka3aTeIIEM;

e  BBINOJHATH MPEeOOpa3OBaHUsS LEJbIX BBIPAKEHUN: PACKPHIBATH CKOOKH,
IPUBOANTH MOJOOHBIE CIIAra€MBbIE; BBIIOJIHATD Oeucmeus ¢ 0OHOUIeHaAMU
(cnodcenue, evluumanue, YMHOJCEHUe), OeUCmeuss ¢ MHO20YACHAMU
(cnodicenue, sbiuumanue, YMHONCEHUE),

e  HCHONB30BAaTh (OPMYJBI COKPAIIEHHOTO YMHOXEHHUs (KBaApaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTb KBAJAPATOB) JUIsl YINPOIIECHUS BBIUMUCICHUN
3HAYEHUU BBIPAKECHUM;

. 8BINOIHAMb PA3NOAHCEHUE MHO20UTIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, 2pYNnupoeKda, UCNoIb308anue @opmyn COKpaujeHHo20
VMHOICEHUS,

. 8bl0eAMb KAOpam CyMMbl U pA3SHOCMU OOHOYNEHO8;

. PACKIA0bI8aAMb HA MHONCUMENU K8AOPAMHbIL  MPEeXuieH,

. 8bINOIHAMb NPE0OPA308AHUS BbIPANCEHUL, COOEPHCAUUX CIENeHU C YeTlbIMU

OMPUYAMENbHLIMU NOKA3AMENIMY, Nepexooums om 3anuci 6 eude CmeneHu c
YenviM OmpuyamenbHbM HOKa3amesiem K 3anuci 8 sude opoou,

. BBIMIOJIHATh ~ MpeoOpa3oBaHusl  APOOHO-PAllMOHATBHBIX  BBIPAYKCHUIA:
COKpaleHue apoOei, mnpuBeAeHUE anredpanmdeckux Japobel Kk  obOmemy
3HAMCHATEINI0, CJIOXKCHHWE, YMHOXCHHE, JeJICHHe aireOpandeckux JpoOei,
8036e0eHuUe aneedpauieckol Opoobu 6 HaAmypaibHylo U Yeayio OmpuyamenbHyio
cmenems,

. BLINONIHAMb  NPEo0OPA308AHUS  BbIPANCEHUU, COO0EPHCAUUX  KBAOPAMHbLE
KOpHU,

. 8bl0enAMb  K8AOpam CyMMbl UMY PA3ZHOCMU O8YUIeHd 6 GblPANCEHUSX,
cooepaicawmux Keaopammuule KOPHU,

. 8bINOIHAMb NPEOOPA308AHUS BLIPANCEHUU, COOEPHCAUSUX MOOYTb.

B noBceHeBHOIM »KU3HU U NIPU U3YYEHHUH APYTUX NPeIMETOB:

. BBITIONHATE TIPEOOpa30oBaHUsI W JCUCTBHS C YHCIAMH, 3alMCAHHBIMU B
CTaHJAPTHOM BUJIE;

. 8LINONIHAMb NPeoOPA308aHUs AN2eOPAUYECKUX GbIPANICEHUL NPU pelueHUuU

3a0ay 0py2ux yueOHblX npeomemos.

YpaBHeHHsI M1 HEPABEHCTBA

. OnepupoBaTh NMOHATHSMH: ypaBHEHHE, HEPABEHCTBO, KOPCHb YpaBHEHHS,
pEIICHNEe HEPaBEHCTBA, pPABHOCUIbHbIE YPABHEHUs, 001acmv  onpeoeieHus
VpaeHeHus (HepaseHCcmad, cucmembvl YPasHeHUll Uil HepageHCma),;
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. pelarb JUHEHHbIE YpPaBHEHUS U YPAGHEHUs, C800AUUEecss K JUHEUHbIM C
MOMOILBIO TOXKAECTBEHHBIX TPEOOPA30BAHUI;

. pemaTh KBaJapaTHbIC YPABHEHUS U YPAGHEHUs, CBOO0SAUUECs K K8AOPAMHBIM C
MTOMOIIBIO TOXKICCTBEHHBIX TPEOOPA30BAHNUN;
. peuwiamsb OpOOHO-TUHEUHbLE YPABHEHUSL,
. pewiamsb npocmetiuiue UppayuoHalbHbvle YPaAGHEeHUs.,
. pemiaTth ypaBHEHUS BUJA X'=4,;
. peuwiamsb YPAGHEeHUsT CNOCOOOM PA3NONCeHUs. HA MHOICUMENU U 3aMeHbl
nepemeHHOU;
. UCNONB308AMb  MemOoO UHMEP8ANos Ol peuleHus yeavlx u OpoOHO-
PAYUOHATILHBIX HEPABEHCME;
. peuwiamsb JuHeliHble YPAGHEeHUs U HePABeHCMEA C Napamempamu;,
. peuams HeCl0JiCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM;
. peuams HeCl0JHCHble CUCTNEMbL IUHEUHbIX YPABHEHUN ¢ NapaMempamu;
. peuiams HeCl0JiCHble YPABHEHUS. 8 YElblX YUCTAX.
B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:
. COCTaBIIATh W PEIIATh JUHCHHBIC W KBAJAPATHBIC YPABHEHUS, VPAGHEHUS, K

HUM c800sAwjuecs, CUcmembvl JUHEUHbIX YPAGHEHUll, HepageHCcme TPHU PEIICHUU
3aJ1a4y APYrux y4eOHBIX PEIMETOB;

. 8bLINONIHAMb  OYEHKY Npasoonooodus pe3yiomamos, Noayuyaemvlx npu
peuleHul TUHEeUHbIX U K8AOPAMHbBIX YPAGHEHUN U CUCTNEeM JIUHEUHbIX YPAGHEeHUU U
HepaseHCcms npu peuteHul 3a0ay Opyeux yueoHvlx npeomemos;

. 8bI0UPamMb COOMEEMCMEYIOUUE YPAGHEHUS, HEPABEHCMBA UNU UX CUCTNEeMbl
011 COCMABIeHUsT MAMeMamuieckol mMooeau 3a0aHHOU PealbHOl CUMYayuu Uil
NPUKIAOHOU 3a0ayu;

. yMemv  UHMeEpPNnpemuposams NOJYYEHHbI NpU peuleHuu YPasHeHus,
HepageHcmea UaU Ccucmemsvl pe3yibmam 6 KOHMeKCme 3Ad0aHHOU pealbHOU
cumyayuu uiu nPuUKIaoHou 3a0ayu.

DyHKUUMA
. OnepupoBaTh TMOHATHIMU: (PYHKYUOHANbHASL 3a8UCUMOCTMb, (DYHKITHA,

rpaduk QyHKIUHU, CIOCOOBI 3aanus (PyHKIHUH, apryMEeHT W 3HadeHHe (DYHKITNH,
0o0NacTh OMNpeAeNieHUss W MHOXECTBO 3HaueHUW GyHKIUHU, HYyId (QyHKIHH,

npOMENCYmKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCHIb @yHuxyuu,
YemHOCMb/HeuemHOCMb PYHKYUU,

. CTpOUTh TpauKd JUHEHHOW, KBaJpaTUYHOW (QyHKIUH, oOpaTHOM
TIPONIOPITMOHATILHOCTH;

. Ha npumepe K6AOPAMUYHOU (QYHKYUU, UCNOIb308aMb NPeoOPa306aHUsL
epaguka gyuxyuu y=f(x) ons nocmpoenus epagpuxa ynxyuu y=af(kx+b)+c ;

. COCMAaBNAmMy YPAGHEeHUs NPAMOU HO 3A0AHHLIM YCIOSUAM. NPOX0OAel

yepe3 08¢ MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX00sawell uepes OAHHYI0 MOUKY
U NapaniervbHol OAHHOU NPAMOLL,

. uccnreoosamo QyHKYUO No ee 2paguxy;

. HAX00UmMb MHOMCECMB0 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU (DYHKYUU,
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. OTepUpOBaTh  TMOHATHUSAMH:  TOCIEIOBATEIBHOCTh,  apuMeTHIeCKas
MIPOTPECCHsI, TEOMETPUUECKAs TIPOTPECCHS;

. peuiams 3a0ayu Ha aApUGMemudecKyio u 2eoMempuieckyio npocpeccuro.

B noBceqHeBHON KM3HU M IPHU U3YYEHUH JAPYTUX MPEIMETOB:

. ULIIOCMPUPOBAMb ¢ NOMOWDBIO 2pAPUKA  PeabHyl0  3A8UCUMOCTL  UIU
npoyecc no ux XapaKxmepucmukam,

. UCNONIBL3068AMb CBOUICMEA U 2PADUK K8AOPAMUUHOU DYHKYUU NPpU peuleHUul
3a0a4 u3 Opyeux yueOHvix npeomemos.

TeKcToBbIC 321241

. Pemate mpocThie M crodicHble 3a0ayu pA3HLIX MUNOS, A MaKdice 3a0adu
NOBLIUWEHHOU MPYOHOCTU,

. UCIIOJIb30BaTh Pa3HbIC KPATKUE 3aIMMCH KaK MOJICITH TEKCTOB CIOKHBIX 3a/1a4
JUTSI TIOCTPOCHUS IIOUCKOBOM CXEMBI U PEIICHUS 3a/1a4;

. Paziuiames Mo0eib meKkcma u Mooeib peueHus 3a0aiu, KOHCmpyupoeams K
O0O0HOU MOOeNU peuleHsi HeCI0NCHOU 3a0adu pasHvle MOOeIU MeKCma 3a0aiu;

. 3HATh U npumensms 0da crocoda Mmowcka pemeHus 3auad (0T TpedoBaHus K
YCIIOBHIO M OT YCJIOBUS K TPeOOBaHUIO);

. MOJICJTUPOBATh PACCYKJICHUS IPHU TTOMCKE PEIICHUS 3a]1a4 ¢ ITOMOIIIbIO Tpad-
CXEMBI;

. BBIJICIISITH ATAIbl PEIICHUS 3a]]a9U U COOepICanue Kaxcooeo smand;

. yMemb 8b10UPAMb ONMUMANbHLIL Memo0 peuleHus 3a0auu U 0CO3HABAMb

8b100p Memood, paccmMampusams pasiuuHble Memoovl, HAXOOUMb pa3Hble
peulenus 3a0adu, eciu 803MONCHO,;

. AHAUZUPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

. BLINONIHAML  pa3luuHble  NPeoOpa306aHus  NPEeONIONCeHHOU  3adauu,
KOHCMPYUpOo8ams HO8ble 3a0aiu U3 OAHHOL, 8 MOM Yucie 0opammuovle,

. UHmMepNpemuposams — BbIUUCIUMENbHbIE — pe3yIbmamsl 6  3a0aue,
uccneo0o8ams noyiyyeHHoe peuieHue 3a0a4u;

. AHATUUPOBAMNb BCEBO3MOIICHBIE CUMYAYUU 83AUMHO20 PACNOLONCEHUSL 08YX

00beKmMo8 U U3MeHeHUe UX Xapakmepucmukx npu COBMeCmMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosHue) npu peuleHuu 3a0ai Ha OBUNCEHUE 08YX
00beKMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX HANPABTEHUSIX,

. 3HATh Pa3Iu4re CKOPOCTEH 00BEKTa B CTOSUYEH BOJE, MPOTUB TEUCHUS U IO
TEUEHUIO PEKU; UCCe008aMb 8CE803MOINCHbIE CUMYAYUU NPU peuleHuu 3a0ad Ha
08udICeHle NO peKe, pACCMampudams pasHsle CUCeMbl OMCcYema,

. pemaTh pa3HOOOpa3HbIE 33/1aUl «HA YaCTU»,

. pewiams U 0OOCHOBbIBAMb  C80€  peuleHue  3a0au  (8blOeNsAMb
MAmMeMamudecKyo OCHOBY) HA HAXOJHCOeHUue 4acmu 4Yucia U 4ucia no e2o 4acmu
HA OCHO8€ KOHKPEMHO20 CMbICAA OpoOU;

. OCO3HAaBaTh W  OOBSACHATH HWJCHTUYHOCTh 3ajlad  pa3HbIX THIIOB,
CBSI3bIBAIOIINX TPU BEIUUYUHBI (Ha pa0dOTy, HA MOKYIKH, HA JIBUKEHUE), BBIICIATD
STU BEJMYMHBI U OTHOUIECHUS MEXKIYy HHUMH, MPUMEHITh UX MPU PEUICHUU 3ajiad,
KOHCTPYUPOBATh COOCTBEHHBIE 3a7]a4 YKa3aHHBIX TUIIOB;

. énadems OCHOGHbIMU MemoOaMu peuwenus 3a0ady Ha cMecu, CHIaebl,
KOHYeHmpayuu,
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° peutanto 3a0a4u Ha npoyeHnovl, 6 nom 4Yucie, CJHO0HCHble NPOYEHMbL C
06OCHO6CZHM€M, UCnoJjib3ys pasrnsvie Cl’lOCO6bl,'

. peuams n1o2udeckue 3a0aiu pazHulMu cnocooamu, 8 mom uucie, ¢ 08YMsl
OnoKamu u ¢ mpemst O10Kamu OAHHBIX C NOMOWLIO MAOIUY,

. pewams 3a0ayu H0 KOMOUHAMOPUKE U Meopuu 8eposimHOCmell HA OCHO8E
UCNONIL30BAHUS U3YUEHHBIX MEeMOO08 U 000CHOBLIBAMb PeuleHUe;

. peuamsv HeCl0AHCHbIE 3a0ayU N0 MAMeMamu4ecKol Cmamucmuke;

. 061a0emb  OCHOBHbIMU  MeMmOOAMU  DEeUleHUs  CIONCEMHbIX — 3a0au.

apugmemuyeckutl, anreeopaudeckut, nepebop BAPUAHMO8, 2e0MempPUYecKul,
epaguueckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

. BBIJIBUTATh THUIOTE3bl O BO3MOXHBIX TMPEIETbHBIX 3HAYEHUAX HCKOMBIX
BEJIMYUH B 3aj1a4e(Jies1aTh MPUKUIKY);
. 8bloeIsIMb NPpU peuleHuu 3a0ad Xapakmepucmuku paccMampusaemou 6

3a0aye  cumyayuu,  OMIUYHblE  OM  pPealbHulX  (me, Om  KOMOpbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom Omux
Xapakmepucmuk, 68 YACMHOCMU, NpU peuleHuu 3a0ay HaA KOHYEeHMpayuu,
YUUmMsl8ams NIOMHOCHb 8EUeCmed;

. peuwams U KOHCMPYUposams 3a0aiu HA OCHOBE PACCMOMPEHUS PedaibHblX
cumyayuii, 8 KOMopwix He mpeOyemcs MOYHbIU BbIYUCTUMETbHBLU Pe3yIbmam;

. pemaTh 3aJayd Ha JBW)KEHUE II0 PEKE, paccMaTpuBas pa3HbIE CHUCTEMBI
oTcueTa.

CraTucTuka M TeOpus BepPOSATHOCTEH

. OnepupoBaTh MOHATUSIMH: CTOJOYATHIE U KPYTOBBIE JAHArpaMMbl, TaOJIUIIbI
JAaHHBIX, CpeaHee apu(pMEeTHYecKoe, MeIuaHa, HauOoJblliee W HauMEHBIIIee
3HauY€HHUs BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCHUs] U CTaHAAPTHOE OTKIOHEHHE,
Cly4yalHas U3MEHUYUBOCTD;

. U3BIIEKaTh MH(OpPMAIMIO, MPEACTABICHHYI0O B TaONUIaX, HA JUarpamMmax,
rpadukax;

. cocmasnams  mMabauysbl, CMPOUmMsv OuaAzpamMmvl U 2epaguku Ha OCHOB8e
OAHHBIX,

. onepupo8amv NOHAMUAMU: PAKMOPUATL YUC]IA, NePEeCMAHOBKU U COUemaHUsl,
mpeyeonvruk llackans,

. NPUMEHAMb NPABUIIO0 NPOU3BEOEHUS NPU PelueHUU KOMOUHAMOPHBIX 340a4,

. onepuposamv — NOHAMUAMU.  CAYYAUHLIL — ONbLIM,  CAYYAUHLIU  8bLOOP,

ucnolmanue, I1eMeHmapHoe  CaydailHoe codvimue (ucxood), Kiaccuueckoe
onpeoeserue 8epoIMHOCMU CIYYAUH020 COObIMUs, Onepayuu Hao CayYauHbLMu
cooObImuAMU,

. npeocmasiams UHGOpMayuio ¢ NOMowblo Kpy2os Juiepa,

. peulams 3a0ayu HA BbIYUCAEHUE BEPOSMHOCHU C NOOCHEMOM KOIUYeCmad
8aPUAHMOB C NOMOWBIO KOMOUHAMOPUKU.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX MPEIMETOB:

. W3BJICKaTh, HWHTEPHPETHPOBATL ©  TPeoOpa3oBBIBaThH HH(pOpMAIHIO,
MPEACTaBICHHYI0O B Ta0nWIax, Ha JAuarpamMmax, Tpadukax, OTPaKaAIIYIO
CBOMCTBA M XapaKTEPUCTUKH PEATHHBIX TIPOIIECCOB U SIBIICHUH;
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° onpedeﬂﬂmb cmamucmudecKkue xapakmepucmuku 6’bl60p0K no maéﬂuuaM,
Ouaepajwwajw, 2paqbw<aM, 6blNOJIHANIG CPABHEHUe 6 3dsucumocmu om yeiu
peuterusd 361061’4114,'

° OYeHUBsAaANmb 6€POAMHOCMb PeajlbHblX coObIMULL U S61eHUIL.

HcTopusi MaTeMaTHKH

. OnuceiBaTh OTAEIBHBIE BBIJAIONIMECS PE3YJbTaThl, MOJYYEHHBIE B XOJIE€
pa3BUTHUSI MATEMATUKH KaK HAYKU;

* 3HaThb NPUMEPHl MATEMAaTUUYECKUX OTKPBITUA M HX aBTOPOB B CBA3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

* TIOHUMATh POJIb MAaTEMATUKH B pa3BUuTHU Poccuu;

*  Xapakmepuzoeamov  6KIA0  8blOANWUXCA  MAMEMAMUKO8 8  pazsumue
MamemMamuKku U UHbIX HAYYHBIX obacmell.

MeToabl MATEMATHKH

*  BpiOupaTh NOAXOASNIUN M3YYEHHBIH METOM Uil PEIICHUS W3YYEHHBIX TUIIOB
MaTeMaTHYECKUX 3a/ad;

. NPUBOJIUTh MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B OKpY’KaroIIeu
JNEUCTBUTEIILHOCTH U MPOU3BEACHUSIX UCKYCCTBA;

. UCNONB3YSL U3YUEHHbIe MemOoOobl, NPOBOOUMb O0KA3AMENbCMEO, BbINOJHAMb
onpoegeparcenue;

*  @blOUpamv  U3YUeHHble MemoObl U UX KOMOUHayuu 011 peuleHus
Mamemamu4deckux 3a0ay;

*  UCNONB306AMb MaAMeMAMuiyecKue 3Hanus Oas ONUCAHUS 3AKOHOMepHOCmell 8
OKpYdHcarouyels 0etiCmeumebHOCMU U NPOU3BEOeHUSIX UCKYCCMEA,

. npuUMeHsms  npocmeliiue NpocpamMmHvle Cpeocmea U IJIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTNEMbL NPU PeULeHUU MAMEMAMUYECKUX 3a0ay.

Ilianupyemblie pe3yabTAaThl OCBOEHUS aJredpnl 7 Kiacca

Bripa:xkeHusi, TOK1eCTBA, ypABHEHU S

Y4yeHuK Hayyumca:

-BIIAJICTh TIOHATHSIMHU «TOXKJIECTBO», «TOXKJECTBEHHOE MPeoOpa3oBaHKE, peliaTh
3a/1auu, cojJiepKaiiue OyKBEHHBIC IaHHBIC;

-peuIaTh OCHOBHBIE BUJIbl PALIMOHAIIBHBIX YPABHEHUM C OJJHOW IEPEMEHHOM

- ICMONb30BaTb NpocTerwne cnocobbl NpeacTaBAEHNA U aHANM3A CTaTUCTUYECKUX
AAHHbIX

Y4eHuUK nosy4um 603MOXCHOCMb HAY4YUMbCA:

-Hay4YUTHhCS  BBINIOJHATH  MHOTOIIArOBBIE  MPEOOpPa3OBaHMSI  PAMMOHATBHBIX
BBIpaKEHU U, MPUMEHSISI IIUPOKUN HAOOp CIOCOOOB U MPUEMOB;

- OBJIQJICTh CMECLHMATBHBIMU TPUEMAMU PEIICHUS] YPABHEHU;

- npuobpecTn nepBOHAYaNbHbIA OMbIT OpraHusauun cbopa [aHHbIX NpU
npoBegeHUM onpoca o0b6WecTBEHHOrO MHEHMUA, OCYLWEeCTBAATb WX aHaius,
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npeAcTaBAATb pe3ynbTaTbl ONPOCa B BUAe Tabanupl U guarpammei.

DyHKUUH

YueHuK Hayyumca:

-MIOHUMATh M UCIOJB30BaTh (PYHKIMOHAIbHBIE TOHSATHUA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

-CTPOUTb TPaPUKM INEeMEHTAPHbIX PYHKUMW, nccrenoBaTb CBOMCTBA YUC/OBBIX
bYHKLUMN Ha OCHOBE U3y4yeHnAa noBegeHmA nx rpaduKoB-

Y4eHUK rnosnyyum 803MOXHOCMb HAy4UMbCA:

-IPOBOJIUTh HUCCJIEAOBAHUsSA, CBS3aHHbIE C M3yYCHUEM CBOWCTB (DYHKIUNA, B TOM
YHUCJIE C UCTIOJIb30BAHUEM KOMIIBIOTEPA

CreneHb ¢ HATYPAJIbHBIM MOKA3aTeJIeM

YuyeHUK Hayyumcs:

-BBINOJIHATH ~ MpeoOpa3oBaHUs  BBIPAKEHUH,  COAEpKallMX  CTENEHU ¢
HaTypaJbHBIMHU MTOKA3aTEISIMU

YuyeHUK nosay4yum 603MOHHOCMb HaYy4YUMbCA:

-HAYYUTHCSI  BBITIOJHATH  MHOTOIIArOBBIE  MPEOOpa3oBaHUS  PaAIMOHATBHBIX
BBIPOKCHUH, TPUMEHSIS ITUPOKUI HAOOp CIIOCOOOB U ITPUEMOB-

MHuoro4/ieHsl . @OpMyJIbl COKPALIEHHOT0 YMHOXKEHUS

YueHuK Hayyumcs:

BBITIOJHATh TOXJIECTBEHHBIE TMPEe0oOpa3OBaHUs pPAIMOHATIBHBIX BBIPAXKEHUN Ha
OCHOBE IIPaBUJI AEHCTBUI HAJl MHOTOWICHAMU

-paboTaTh ¢ hopMyIamu;

-BbINOJIHATb PA3/I0KEHME MHOTOYNIEHOB HA MHOXUTENN

Y4yeHuUK nosny4um 603MOXCHOCMb HAY4YUMbCA:

BBITMIOJHATH  MHOTOIIArOBbIE MPeoOpa3oBaHUs  PAIMOHAIBHBIX  BBIPAKCHUH,
IPUMEHSIS ITMPOKU HAOOp CITOCOOOB M IPUEMOB

-Hay4YUTHhCSl  BBINIOJHATH MHOTOIIArOBBIE  MPEOOpa3OBaHMs  PAMOHATBHBIX
BBIPKCHUH, IPUMEHSIS IITUPOKUH HA0Op CIIOCOOOB U TIPU

Cucrembl JIMHEHBIX YPAaBHEHUI

YueHuk Hayyumca:

-pelIaTh OCHOBHBIE BHU/Bl PALMOHAIBHBIX YPAaBHEHHH C OJHOM IIE€PEMEHHOMU,
CHUCTEMBI ABYX JINHEUHBIX YPABHEHUM

- MOHMMATb YPaBHEHME KaK BaXKHENLLYI0 MaTeMaTUYecKyto moaenb ANnA OnucaHusa
M n3yyeHUA pa3HOODOpPaA3HbIX peanbHbIX CUTYyaLMW, pelaTb TEKCTOBble 33a4auu
anrebpanyecknm meToaom

YueHuUK nosny4um 603MOXCHOCMb HAY4YUMbCA:

-OBJIJIETh CMEIUATbHBIMU IPUEMAMU PEILICHHS] YPABHEHUN U CUCTEM YPaBHEHUM;
-HAay4YnTbCA YBEPEHHO MNPMMEHATb annapaT YypaBHEHUMW [NA  pelleHuA
pa3HOO6pPa3HbIX 33434 M3 MaTEMATUKM, CMEXKHbIX MPeaMeTOB,

Conep:xkaHue y4eOHOr 0 nmpeamMera
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7 Kiaacc

I'nasa |. Beipaxenusi. ToxxaecTBa. YpaBHenus(23 ).

UucnoBele U OyKBEHHbIC BbIpakeHUsA. YwucCiIOBOe 3HAUYeHHE OYKBEHHOIO
BbIpakeHUsl. BykBeHHbIC BbIpaKeHUs (BbIpaXEHUS C NEpeMEHHbIMU). UucioBoe
3Ha4eHUE OYKBEHHOTO BBIpaXKEHUS. JlOMycTUMblE 3HA4YEHUSI TEPEMEHHBIX,
BXOJAIIUMX B alreOpanveckue BbIpakeHUs. [locTaHOBKa BBIPAXKEHHI BMECTO
nepeMeHHbIX. PaBeHCTBO OykBeHHbIX BbIpakeHuid. ToxpaectBa. ToxxnecTBeHHbIE
npeoOpa3oBaHus BhIPAKECHUIM.

OcHoBHast 1enb — copMHUpPOBATH YMEHHE OCYIIECTBIATh B OYKBEHHBIX
BBIPDOKECHHUSX  YKCJIOBBIC TIOJCTAHOBKM U  BBIMIOJHATH  COOTBETCTBYIOIIUE
BBIYMCJICHUS, CpPaBHMBATh 3HAYCHHSI OYKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX
3HAUCHHUSAX BXOJMSIIUX B HUX MEPEMEHHBIX; NMPUMEHATH CBOWCTBA JCHCTBUN Haj
YUCJIaMU TIPU HAXOXKJICHUH 3HAUYCHUU YUCIIOBBIX BhIPaXKCHUH.

YpaBHEHHS TIEPBOM CTENECHW C OJHUM HEW3BECTHHIM. JIMHEWHBIC ypaBHEHHS C
OJIHUM HEU3BECTHBIM. PellieHne JTUHEWHBIX YpaBHEHUN C OJIHUM HEU3BECTHBIM.
Pemenue 3amau ¢ noMoIIbIO TUHENHBIX YpaBHEHUU. [IpocTelime ctaTucTuaecKue
XapaKTepUCTUKH: cpeiHee apu(pMEeTHIeCcCKoe, MOJla, MeIMaHa, pa3max.

OcHoBHast 1eb — COPMHUPOBATH YMEHMsI pellaTh JMHEHHBIE YpaBHEHUS,
3a/1a4M, CBOJISIIIIMECS K JIMHEHHBIM ypaBHEHMSIM, TIOHUMATh MPAKTHUYCCKUNA CMBICI
CTAaTUCTHUYECKUX XapaKTEPUCTHK.

I'naBa |l.®@yakoun (11 4).

JlekapToBbl KOOpJWHATHl HA IUIOCKOCTH; KOOPAMHATHI TOYKH. DopMUpOBaHUE
NPEJICTABIICHUH O METANpPEIMETHOM MOHATUU «KOOpAUHATB». [loHsATHE DyHKIIMS.
CnocoObl  3amaHust QyHKUMA: aHATUTHYECKUM, Trpadudeckuid, TaOJIUYHBIN.
Oyukiust Y=KX u ee rpaduk. CBoiicTBa U rpaduk JUHCHHON (QyHKIMH. YTI0BOW
koddduinment mnpsmoit. Pacmonoxxenwe rpaduka UMHEHHONW (QYHKIIMU B
3aBUCUMOCTH OT €€ yriioBoro koddduiimeHra u cBOOOmHOro wieHa. [Ipumepnl
GyHKIIMH, TONy4aeMbIX B TIPOIECCE HCCIAEAOBAHMS PA3IMYHBIX pPEabHBIX
IPOIIECCOB M peIIeHus 3ajad. 3HaueHue (QyHKIuU B Touke. CBoicTBa (HYyHKIIMIA:
00JaCTh OTNPECIICHNS], MHOYKECTBO 3HAYCHUH, HYIIH.

OcHoOBHas 1eNb — JaTh MOHATHE (YHKIUHU, O0NACTH ompeneneHus (QyHKIUH,
o0nacTH 3HAYECHHM, YTO TaKOe apryMeHT, Kakas TEepEeMEHHAas Ha3bIBACTCs
3aBUCUMOM, Kakas HE3aBUCUMOHW, C(HOPMHpPOBATH YMEHUE HAXOJIUTh 3HAUYCHUS
byHKIUH, 3a1aHHBIX (POPMYIION, TabnuIel, rpaduKoM; peniaTth 0OpaTHYIO 3a71a4y;
CTpOUTH TpadUKU IMHEHHON QYHKIIMH, MPSIMOUN TIPOMTOPIIMOHATHFHOCTH.

I'nasa |11.Ctenens ¢ HaTypaabHbIM noka3artesiem (11 u).

Crenenp C HaTypalibHbIM TMOKa3ateieM Hu e€ cBoiicTtBa. IIpeoOpazoBanus
BBIpaXKEHUN, COAEPXKAIIMX CTENEHU C HATypaJibHbIM mMokazaresneM. OmHOYJIEH,
MPOU3BEICHUE OJHOWICHOB, MOJOOHBIE OJHOWICHBI, BO3BEJCHUE OJIHOUJIEHA B
crenedb. DyHkMM y=x2, y=x3, u ux rpaduku. CpoiicTBa QyHKIHI: 007aCTh
OMpENICNICHNsI, MHOXECTBO 3HAUYCHUM, HYJIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
YETHOCTH/HEUETHOCTh, MPOMEXYTKM BO3pacTaHusi W yObIBaHMS, HAWOOJbIIEEe U
HauMeHblIee 3HaueHus. MccnenoBanue QyHKuuu 1o e€ rpaduky.
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OcHoBHas 1enp — cQOPMUPOBATH YMEHUS BBIIOIHATH MPEOOPA30BAHUS C
OJIHOWIEHAaMHU, C(hOPMHUPOBATH YMEHHUE BBIMOIHATH apHU(PMETUUECKUE JECUCTBUS C
YHCJIaMH, 3alITMCAaHHBIMU B CTAaHAAPTHOM BHUJIE, U IPEOOPa30BbIBaTh PallMOHAJIbHbIE
BBIPAJKEHUS, 3alIMICAaHHBIE C TOMOILBIO CTENIEHU C HATYPAJIbHBIM IIOKA3aTEIEM.
I'naBa IV. Muoroujienn (18 u).

Muorounen. CnokeHue, BBIYMTAHHE U YMHOKE€HHE MHOTOWIEHOB. Pa3ioxxeHue
MHOTOWJICHOB Ha MHOXHUTEIU: BbIHECEHHME OOLIEr0 MHOMHUTEIS 32 CKOOKH,
IPYIIUPOBKA.

OcHoBHast 1e1b — CQPOPMUPOBATH YMEHHS BBINOJHATH MPEOOpPa3OBaHUS C
MHOTOWJIEHAMHU: MPUBOAUTH MHOTOYJIEH K CTAaHJAPTHOMY BHJY, BBIIOJHITH
JEUCTBUSL C OJTHOWJIEHOM M MHOTOYJIEHOM; BBIMOJHSTH Pa3yioKeHHE MHOrousIeHa
BbIHECEHHEM OOIIEro MHOXHUTENsS 3a CKOOKM; YMHOXaTh MHOTOYJIEH Ha
MHOTOWIEH, PacKjiaJblBaTh MHOIOYWIEH Ha MHOXXHMTEIU CIOCOOOM TPYNIHPOBKH,
JI0Ka3bIBaTh TOXKJECTBA.

I'naBa V. ®opmyJibl cOKpanieHHOro yMHo:keHus (18 u).

Dopmynsl (a = b)? = a’+ 2ab + b% (a £ b) = a3+ 3a®b + 3ab?> = 1%, (a £ b) (a®+
ab + Db?= a®+b’ [Ipumencuue (OpPMyI COKPANIEHHOTO YMHOKEHHS B
peoOpa3zoBaHUSX BhIPAKEHUH.

OcHoBHas 11e7b — CPOPMUPOBATH YMEHUS, CBSI3aHHBIE C MPUMEHEHHEM (HOpMYII
COKPAILIEHHOTO YMHOXEHHMsI I MpeoOpa3oBaHus KBajpaTa CyMMbl U Pa3HOCTH B
MHOT'OUJIEH, AJISI pa3J0KEHHUs] MHOTOYIEHA HA MHOKUTEIH.

Llens - BbIpabOTaTh yMEHHE MPHUMEHSATH B HECIOXKHBIX ClydasX (opmyIibl
COKpPAIIEHHOTO YMHOXEHUSA Il TpeoOpa3oBaHUs LENbIX BBIPAKEHUH B
MHOTOUYWIEHBI U IJI Pa3JI0KEHNUS] MHOTOWIEHOB HA MHOKHUTENU.

3Hath (GOpPMYIBI COKPAIIEHHOTO YMHOXXEHHS: KBaJpaTOB CYMMBbI M Pa3HOCTH
IBYX BBIPOKEHUW; pPA3TUYHBIE CIOCOOBI  PA3TOKEHUS MHOTOYICHOB Ha
MHOHUTEIH.

YMmers  uutaTh  (GOPMYNIBI  COKPAIIEHHOTO  yYMHOXKEHHWSA,  BBITOJHATH
npeoOpa3oBaHUE BHIPAKEHUN MPUMEHEHHEM (OPMYJI COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaTa CyMMbl M PAa3HOCTU JBYX BBIPDAXKEHUE, YMHOMXEHHUS Pa3HOCTH ABYX
BBIpQ)KEHUU Ha HUX CYMMY; BBINOJHATH PAa3l0KEHHE PAa3HOCTH KBAJAPAaTOB JBYX
BBHIDAKEHWM Ha MHOXXHTENHW; TPUMEHATHh PAa3IMYHBIE CIOCOOBI PAa3IOKEHUS
MHOTOUYJICHOB Ha MHOXKUTEININ; MpeoOpa30oBbIBATH LENIbIE BBIPAKEHUS; MPUMEHSITh
npeoOpa3oBaHuE LENbIX BRIPAKEHUN MIPHU PEIICHUN 3a/1ad.

I'nmaBa VI. Cucremsl JinHeiiHbIX ypaBHeHuit (15 4).

Cuctema ypaBHeHu. PemnieHue cucCTeMbl ABYX JUHEWHBIX YPaBHEHUU C JABYMs
NIEPEMEHHBIMH U €€ T€OMETPUYECKasi NHTepIpeTanys. PelieHne TeKCTOBBIX 3a7a4
METOJ/IOM COCTABJIEHHSI CHCTEM YPaBHEHUM.

Ilenb - MO3HAKOMUTH YYALIUXCA CO CIOCOOAMH DPELICHUS CUCTEM JIMHEHHBIX
YpaBHEHUH C JBYyMsl NEPEMEHHBIMH, BBIpAOOTaTh yMEHHME peIIaTh CHUCTEMBI
YpaBHEHHUM U NPUMEHSATH UX MPHU PEIICHUU TEKCTOBBIX 3a7a4.

3HaTh, YTO TaKOE€ JMHEHHOE YpaBHEHUE C JBYMs II€PEMEHHBIMH, CHCTEMa
YpaBHEHM, 3HATh PA3JIMYHBIE CHOCOOBI PELIEHUS CUCTEM YPaBHEHHUW C ABYMS
NEPEMEHHBIMH: CIIOCOO TMOJACTAHOBKHM, CHOCOO CIIOKEHHS; IOHUMATh, YTO
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YpaBHEHHUE - ATO MATEMaTHUYECKUU ammapaT pelieHHs pa3HOOOpa3HBIX 3ajad W3
MaTE€MaTUKH, CMEKHBIX 00J1acTell 3HAHU, TPAKTUKH.

YMeTh npaBuiIbHO YIOTPEOIATh TEPMUHBL: «YPaBHEHUE C JBYMS IEPEMEHHBIMI,
«CHUCTEMa»; NMMOHUMATh MUX B TEKCTE, B PEUYM YUHUTENs, OHUMATh (HOPMYIUPOBKY
3a1a4d  «PEIINTh CUCTEMY YpPAaBHEHHW C JBYMs [EPEMEHHBIMU»; CTPOUTH
HEKOTOpble TpauKu ypaBHEHUS C JBYMs IEPEMEHHBIMU; peulaTh CUCTEMBI
YPaBHEHH C IBYMs IEPEMEHHBIMH PA3JIMYHBIMU CIIOCOOAMU.

IHoBTOpenne (6 v).

3aKperieHue 3HaHWM, YMEHUN U HABBIKOB, MOJIYYEHHBIX Ha ypOKaxX IO JaHHBIM

TemaM (Kypc anreOpsl 7 Kiacca).

TemaTuyeckoe IUIaHUPOBaHMe 7 Kaace

Nen/m | I'naBa KonnuecTBo
4acoB

1 Bripaxenus. Toxaecta. YpaBHeHUs 23

2 DOyHKIUH 11

3 CrteneHb C HATypaJIbHBIM MOKa3aTelIeM 11

4 MHoOTO4JIeHbI 18

5} DopMyJIbl COKPAIIEHHOTO YMHOKECHUS 18

6 Cucrtembl IMHEHHBIX YPaBHCHUN 15
IToBTOpEHUe 6
Utoro 102

KaneHnapHo-TeMaaneCKoe INIAHUPOBAHHUE

7 kiaace
No Koun- Hara
ypoka Paznen. Tema ypoka BO ITPOBEACHNSA
/I yacoB | I[lman daxt
I'naBa |. Bolpa:keHusi, TO/1eCTBa, 23
YPaBHEHUS
1 Bripaxxenus 1
2 Boipaxenus 1
3 Boipaxenus 1
4 Bripaxxenus 1
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3) Beipaxenus 1
6 Beipaxenus 1
7 [IpeoGpazoBaHue BbIpaKEHUN 1
8 [IpeobpazoBaHue BhIpAKCHUI 1
9 [IpeobpazoBaHue BhIpAKCHUH 1
10 | IIpeoGpa3oBaHue BbIpaKEHUN 1
11 Kounrpouabnas padora Nel no teme: 1
«IIpeoOpa3zoBaHue BbIpAXKEHUI»
12 YpaBHEHUS C OAHON NTEPEMEHHOM 1
13 YpaBHEHUS C OJIHOU MEPEMEHHOM 1
14 YpaBHEHUS C OAHOMN NTEPEMEHHOM 1
15 VYpaBHeHUS ¢ OTHON MEPEMEHHOM 1
16 YpaBHEHUS C OJTHOU NMEPEMEHHOM 1
17 YpaBHEHUsI C OAHOM NTEPEMEHHOM 1
18 | YpaBHeHMs C OJJHOI MepeMeHHOMN 1
19 CratucTu4ecKkue XapakKTepPUCTUKH 1
20 CratucTu4eckue XapakKTepUCTUKH 1
21 | CratucTHYeCKHe XapaKTePUCTUKU 1
22 CratucTudecKkue XapaKTepPUCTHKH 1
23 KonTpoabnas padora Ne2 no teme 1
«YpaBHEHUS C OJHOW IEPEMEHHON»
I'naBa ||.®ynkuun 11
24
o5 OyHKINK B X TpadUKu 1
26 OyHKINK B X TpadhUKu 1
o7 OyHKIUH B X TpadhUKu 1
28 OyHKINH B X TpaduKu 1
OyHKINH B X TpadUKu 1
29 Jlunetinas ¢yHKIIUA 1
30 Jlunetinas ¢yHKIIUA 1
31 Jlunetinas ¢yHKIUSA 1
32 Jlunetinas ¢yHKIUSA 1
33 Jlunetinas ¢yHKIUSA 1
34 KontpoabHas padora Ne3 o teme 1
«DYHKIUN
I'nasa I11. Crenens ¢ HaTYypaJbHBIM 11
nmoxKasarejemM
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35 | Crenens u ee cBoiicTBa 1

36 | Crenenn u ee cBoiicTBa 1

37 | Crenenn u ee cBOiCTBa 1

38 | Cremnens 1 ee CBOWCTBA 1

39 | Crenenn u ee cBoiicTBa 1

40 | OgHOWIECHBI 1

41 | OgHOYJICHBI 1

42 | OgHOYJICHBI 1

43 | OnHOWIICHBI 1

44 | OgHOYJICHBI 1
Kontposabnast padora Ne4 o teme

45 | «CreneHb ¢ HATYpaJIbHBIM 1
MOoKa3aTeaeM»»
I'naBa IVV. MHoro4ieHsbl 18

46 | Cymma u pa3HOCTh MHOTOWICHOB 1

47 | CymmMa ¥ pa3HOCTh MHOTOWICHOB 1

48 | Cymma u pa3HOCTh MHOTOWICHOB 1

49 | Cymma 1 pa3HOCTh MHOTOWICHOB 1

50 [IpousBenenue onHOUICHA U 1
MHOTOYJIEHA

51 [IpousBenenue onHOUICHA U 1
MHOTOYJICHA

50 [Ipou3Benenue ogHOWIEHA U 1
MHOTOYJICHA

53 [Ipoun3BeneHue oTHOWICHA U 1
MHOTOYJICHA

54 [Ipoun3BeneHue oTHOWICHA U 1
MHOTOYJICHA

55 [Ipoun3Benenue ofHOWICHA U 1
MHOTOYJICHA

56 KontpoabHas padora NeS o teme 1
«CyMMa ¥ pa3HOCTh MHOTOYWJICHOBY

57 | IlpousBeneHre MHOTOYWICHOB 1

58 [IpousBeneHre MHOTOUJICHOB 1

59 | [IpousBeneHrne MHOTOYICHOB 1

60 | [IpousBeneHNEe MHOTOUIICHOB 1

61 | [IpousBeneHne MHOTOUIICHOB 1

62 | [IpousBegeHne MHOTOUIICHOB 1

63 KonTtposbHas padora Ne6 no teme 1

«HpOI/I3BeI[eHI/Ie MHOI'O4JICHOB»
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I'naBa V. @opMyJibl COKpPalIeHHOT 0

18
YMHOKeHHS
64 | KBagpar cymMbl U KBaipaT pa3HOCTH 1
65 | KBagpar cymmbl U KBajpaT pa3HOCTH 1
66 | KBagpar cymMmbl U KBajpaT pa3HOCTH 1
67 | KBagpar cymMbl U KBajipaT pa3HOCTH 1
68 | KBagpar cymMmbl 1 KBajpaT pa3HOCTH 1
69 | PasHocth kBagparoB. Cymma u 1
Pa3HOCTh KyOOB
70 | Pa3zHocthb kBagparoB. Cymma u 1
Pa3HOCTh KyOOB
71 | PasHocTh kBasipaToB. CymMma u 1
pPa3HOCTh KyOOB
72 | PazHocTth kBasipaToB. CymMmMa u 1
pPa3HOCTh KyOOB
73 | Paznoctsb kBagparoB. Cymma u 1
Pa3HOCTh KyOOB
Kontpoabnas pabora Ne7mo teme
74 «DopMyITBI COKpPAIIECHHOTO 1
YMHOKEHUS
75 | IlpeoGpa3zoBaHue 1EIBIX BRIPpAXKEHUN 1
76 | IlpeoOGpa3zoBaHue 1EIBIX BRIPAXKEHUN 1
77 | IlpeobGpa3zoBaHue 1EIBIX BRIPAXKEHUN 1
78 | IlpeoGpa3zoBaHue 1EIBIX BRIPpAXKEHUN 1
79 | IlpeoGpa3zoBaHue 1EIBIX BRIPAXKEHUN 1
80 | [IpeoOpa3zoBaHue 11ETBIX BEIPAKECHUN 1
KonTpoabHasi pabora Ne8 o reme
81 | « IlpeoOpa3oBanue MENBIX 1
BBIPAKCHUI»
I'maa VI. CucreMsbl JIMHEHHBIX 15

YPABHEHUH
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82 | JluneiiHble ypaBHEHUS C IBYMS 1
MEPEMEHHBIMH M UX CUCTEMBI

83 | JluneiiHble ypaBHEHUS C JBYMS 1
MEPEMEHHBIMH M UX CUCTEMBI

84 | Jluneiinple ypaBHEHUS C IBYMS 1
NEPEMEHHBIMU U UX CHCTEMBI

85 | JluneiiHble ypaBHEHUS C JBYMS 1
NIEPEMEHHBIMU U UX CHCTEMBI

86 | JluneiiHble ypaBHEHUS C JBYMS 1
NIEPEMCHHBIMU U UX CHCTEMBI

87 | Pemenue cucteM TMHEHHBIX 1
YpaBHEHUH

88 | PemieHue cuctem JTUHEHHBIX 1
ypaBHEHUH

89 | PemieHnue cucTem JTMHEHHBIX 1
ypaBHECHUH

90 | Pemenue cucteM JIMHEHHBIX 1
ypaBHECHUH

91 | Pemenue cucteM JIMHEHHBIX 1
ypaBHECHUH

92 | Pemmenue cucteM JIMHEHHBIX 1
ypaBHECHUH

93 | Pemenue cuctem JIMHEHHBIX 1
ypaBHECHUH

94 | Pemmenue cuCTEM JIMHEHHBIX 1
ypaBHECHUH

95 | Pemenue cucteM JIMHEHHBIX 1
ypaBHECHUH

96 KonTpoabnas padora Ne9 no teme 1
«CucTeMbl TUHEHUHBIX YpPaBHEHUI»

IloBTOpPEHHME 6

97 | BelpaxkeHusi, TOXAECTBA, YpaBHEHUS. 1

98 | Crenenb ¢ HaTypaJTbHBIM TTOKA3aTEIIEM. 1

99 | ®opMyIBl COKPAIIEHHOTO YMHOKECHHUS 1

100 | UToroBbiii 3a4eT. 1

101

102 HNTorosasi KOHTpOJIbHas padora 2
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Kpurtepuu oneHKku 3HAHUI

1. Ouenka nUCbMEeHHBIX KOHMPOIbHBIX PAdOm 00yYaowuxca no
Mamemamuce.

OTBET OIICHUBACTCI OTMETKOM «5), €CIIH:
- paboTa BBIMOJHEHA MOJHOCTHIO;

- B JIOTMYECKUX PACCYXKJCHHUSIX U 0OOCHOBAHHMM PEIICHHS HET MPOOEsOB U
OINOO0K;

- B PCIICHHHM HET MaTeMaTUYCCKUX OIMIMOOK (BO3MOYKHA OJfHA HETOYHOCTD,
OIMCKa, KOTOpas HE SIBJIACTCS CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHHUS
y4eOHOIr0 MaTepuaa).

OtMmeTKka «4» cTaBUTCS B CICAYIOIMUX CIyvdadax:

- paboTa BBIMIOJIHEHA TIOJHOCTHIO, HO OOOCHOBaHUSI IIAroB pEIICHUSA
HEJOCTATOYHBI (€CIM yMEeHHEe OOOCHOBBIBATH PACCYXKIEHUS HE SBISIOCH
CHEIUATbHBIM 00bEKTOM MPOBEPKH);

- JTOMYIIEHBI OJ{HA-/IBE OMIMUOKH WA €CTh JIBa — TPU HEJ0UYETA B BBHIKIIAJKAX,
PUCYHKaX, 4epTekax Wiu rpadukax (eciaw 3TH BUABI pabOT HE SBISIUCH
CHEIUATbHBIM 00BEKTOM MPOBEPKHU).

OtMmeTKa «3» CTaBHUTCS, €CIIH:

-IOTMYIIEHO OoJiee MBYX OMMOOK Wiu Ooliee JBYX — TpeX HEIOYETOB B
BBIKJIQJIKAX, dYepTexax Wik rpadukax, HO oOywaromuics oOjamaer
00s13aTeIbHBIMU YMEHHUSIMH TI0 ITPOBEPSEMOI TeMe.

OTMeTKa «2)» CTaBHUTCS, €CIIH:

JOMYIIEHBI CYIIECTBEHHBIE OIMIMOKH, MOKA3aBIINE, YTO OOYYaIOIIUNCs HE
obazaet 00s3aTeIPHBIMU YMEHUSIMH 110 JJAHHOW TEME B TIOJIHOM Mepe.

2. Ouenka ycmuslx omeemaoe o0yuarouiuxca no mamemamuke
OTBeT OLIEHUBAETCSI OTMETKOU «5», €CIIM YYEHHUK:

- MOJIHO PACKphUI COJIep)KaHHE MaTepuajga B o0beme, MPeayCMOTPEHHOM
MPOrpaMMON ¥ YUeOHHKOM;
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- H3JI0XKXUII Marcpuall rpaMOTHBIM A3BIKOM, TOYHO HCIIOJIb3YyA
MAaTCMAaTUYCCKYI0 TCPMHUHOJIOTMIO W  CHUMBOJIMKY, B OHpGI[CJ'ICHHOI\/’I
JIOTUYECKOU IIOCJICA0OBATCIBHOCTH,

- IPAaBUJIBHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpaduKH, COMYTCTBYIOIIHE
OTBETY;

- IOKa3aJl YMEHHE WJUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMHM IMPUMEPAMH,
NPUMEHSATh €€ B HOBOMW CHUTyalluM NP BBIMOJHCHHH MPAKTHUYECKOTO
3a/1aHus;

-IIPOACMOHCTPUPOBAJI 3HAHUC TCOPHUHN PAHCC U3YUCHHLIX COIIYTCTBYIOIINX
TCM, C(I)OpMI/IpOBaHHOCTB )51 yCTOP’IQHBOCTB HUCIIOJIB3YCMBIX TIIpHU OTBCTC
yMeHI/Iﬁ 1 HAaBBIKOB,

- OTBC€YaJ CaMOCTOATCIIBHO, oe3 HAaBOIAINX BOIIPOCOB YUUTCIIA,

BO3MOXHBI OAHA — JABC HCTOYHOCTU IIPpU OCBCHICHHUHU BTOPOCTCIICHHBIX
BOIIPpOCOB WJIM B BBIKJIAAKAX, KOTOPBIC YYCHHK JICTKO MCIIPpABUJI IIOCJIC
3aMCYaHUA YUNUTCIIA.

OTBer OLICHUBACTCA OTMETKOM ((4», €CIIM YyAOBJIICTBOPSACT B OCHOBHOM
Tp€6OBaHI/I}IM Ha OLICHKY «5», HO ITpX 5TOM UMCCT OAWH N3 HCAOCTATKOB!

- B  H3JIO0KCHHU OOIIYHICHBLI HeOOJIbIIINE HpO6€JIBI, HC HCKa3WBHICC
MAaTCMATUYICCKOC COACPIKAHUC OTBCTA,

- JOIIYHICHBI OAWH — JIBa HCA0YCTA IIPH OCBCIICHUHU OCHOBHOI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCUAHNA YUUTCIIA,

- IONyIIeHBl OmMOKa WM Oojiee JBYX HEAOYETOB IPU OCBEIICHHUH
BTOPOCTEINEHHBIX BOIPOCOB WJIA B BBIKJIAJKAX, JIETKO UCIPABICHHBIC MOCIIE
3aME€YaHUs YUUTEIIS.

Ot1MmeTKa «3» CTaBUTCA B CIACAYIOMINX CIydasiX:

- HETIOJIHO PACKPBITO COAEpKaHUE MaTepuana (CoaepKaHUE H3JI0KEHO
dparMeHTapHO, HE BCerjga IOCJIEeA0BaTeIbHO), HO TMOKa3aHO ooiee
NOHMMaHHUE BOIpPOCAa U MPOIAEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUHBIE IS
YCBOCHHSI TPOTPAMMHOTO Marepuana (ompeaeneHbl «TpeboBaHusIMH K
MaTeMaTHYEeCKON MOATOTOBKE OOYYaIOIIUXCs» B HACTOSIIEH IporpamMme 1o
MaTeMaTHKe);

- HMCIIUCh 3aTPYAHCHHA MWK JOIIYIIICHBI OIIMOKN B OIIpCACICHUN
MaTeMaTHYECKOM TCPMHUHOJIOINH, 4YCPTCIKAX, BBIKIIAAKAX, HCIIPABJIICHHLIC
IIOCJIC HCCKOJIBKHNX HABOAAIINX BOIIPOCOB YUUTCIIA,

- YYEHHK HE€ CHPaBWICS C MPUMEHECHHEM TEOPUU B HOBOM CHUTyallUU IIPU
BBIIIOJIHEHUM  NPAKTUYECKOTO  3aJaHMsi, HO  BBIIOJHWI  3aJaHus
00s13aTE€JIbHOT0 YPOBHS CJI0KHOCTH 1O JIAHHOU TEME;
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- OpU JOCTATOYHOM 3HAHUM TEOPETUYECKOrO MaTepualia BBISBICHA
HEeJI0CTaTOYHAasi C(OOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTaBUTCA B CIEAYIOMIMUX CIydasiX:
- HE PacKpbITO OCHOBHOE COJIEpKaHUE YUYEOHOTO MaTepuaa;

0oOHapyXEHO HE3HAHHE YYCHUKOM OOJIbIeH Wik Hanbojee BaXXHOM YacTu
yueOHOro MaTepHana;

- JOIIYIICHBbI OIINOKH B OonpeaACIICHNN HOHSITI/Iﬁ, IIpru HCIOJb30BaHUU
MaTeMaTUYECKOM TCPMHUHOJIOTUH, B PUCYHKAX, YCPTCIKAX WU I‘pa(i)I/IKaX, B
BBIKJIAAKAX, KOTOPBIC HC MHCIPABJICHBI IIOCJIC HCCKOJbBKHUX HABOIAININUX
BOIIPOCOB YUUTCIIA.

Kpurepun ommndok

Ommbka, nosmopswowascs B OIHOWM paboOTe HECKOJIBKO  pas,
paccMaTpuBaeTCsl Kak 00HA OuuoKa.

3a opghoepaghuueckue owudbku, AOMYIICHHBIC YYEHHUKAMHU, OIICHKA He
cHudicaemcs; 00 opdorpadudyeckux OIMMOKAaxX JOBOJUTCS JO CBEACHUS
npernojaBareisi  pycckoro  s3bika.  OmHako  OmMOKM B HANMCAHUH
mMamemamuieckux mepmMuHo8, YXKe BCTPEUaBIIMXCS IIKOJBHHKAM Kjacca,
JOJDKHBI YIUTHIBATHCS KaK HEJOYETHl B padoTe.

K rpyobiM omuOKaM OTHOCSTCS OIIMOKU, KOTOpblE OOHAPYKUBAIOT
HE3HaHUE ydJamuMmucs (opMyI, MpaBW, OCHOBHBIX CBOWCTB, TEOpPEM U
HEYMEHME HUX TMPUMEHATh, HE3HaHWE MPUEMOB pEIICHUA  3ajady,
paccMaTpUBaeMbIX B YUCOHMKAX, a TaK)KE BBIUUCIUTEIBbHBIC OITUOKH, CCIIH
OHU HE SIBJISIOTCS OITHMCKOM;

K  Herpy0bIM ommOKaM OTHOCSTCS: TOTEps KOPHS WIH COXpaHEHHE B
OTBETE ITOCTOPOHHETO KOpHS;, OoTOpachiBaHHe 03 OOBSCHCHHH OJHOTO W3
HUX U PAaBHO3HAYHBIC UM;

K HeaoYeTamM OTHOCATCA: HCPAIMOHAJIbHOC PpPCHICHUC, OIIMCKH,
HCOAOCTATOYHOCTDb UJIN OTCYTCTBHC HO?ICHGHI/II\/'I, 000CHOBaHH B PCHUICHUAX.

KoHTpo/IbHO-U3MepUTEIbHbIE MATEPHAJIBI
TecTnl

Ucnonw3yercs rubkas cucTeMa OLICHUBAHUS PE3YJbTATOB, MPHU KOTOPOU
YUYEHUK UMEET MPaBO Ha OIIHOKY:

80-100% oT MUHMMAJIBHON CYyMMBI 0aJUIOB — OTICHKA «5»
60-80% OT MUHUMAaTBLHOW CYMMBI OAJIJIOB — OIIEHKA «4»

40-60% oT MUHUMAJIBLHON CYyMMBI OQJIJIOB — OIIEHKA «3»
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0-40% OoT MUHUMAaJILHON CyMMBI OQJIJIOB — OIICHKA «2).
MaremaTnuyeckue JUKTAHTBL.

OneHku 3a pabOTy BBICTABJISIOTCS C YYETOM YHUCJA BEPHO BBITTOJTHEHHBIX
3aganui. llepen HayanoM JWKTaHTa JOBECTH 1O CBEIACHUS YYalIUXCS
HOPMBI OLIEHOK 3a 10 Bompocos:

10-9 BompocoB — o1leHKA «5»
8-7 BOmpoCcoB — OIIeHKa «4»
6-5 BonmpocoB — o1eHKa «3»

MeHnee 5 BONPOCOB — OLIEHKA «2».

Onucanue MaTepUAJTbHO-TEXHUYECKOT0 M YUEOHO-METOANYECKOT0
o0ecnieuenusi Paboueii mporpammel

MarepuajbHO-TEXHHYECKOE o0ecreyeHue
1. KommnstoTep.
2. MynbTUMEUNUHBIA TPOECKTOP.
3. Knmaccuas nocka.
4.]1eMOHCTpallMOHHbIE ~ M3MEPUTEIbHbIE HMHCTPYMEHTHI W MPHUCIOCOOJICHUS
(pa3MedeHHbIE U HEpa3MEUYCHHbIC JIMHEWKH, LUPKYJIH, TPAHCIOPTUPHI, HAOOPHI
YTOJbHUKOB, MEPKH ).

YueOHO-MeTOAMYECKOE O0ecIIeYeHue

1. Anre6pa. PabGoume mnporpammel. [Ipenmernas nuHHS y4eOHUKOB
KO.H.MakappryeBa u apyrux. 7-9 Ki1acchl/COOPHMK TPUMEPHBIX paboumx
nporpaMM. /-9 kjaccel: ydeOHOe mocoOue i 00IeoOpa3oBaTeIbHBIX
opranm3anuii / [coct. T.A. BypmuctpoBa]. — 5-e um3am., mepepadb. — M.;
IIpoceenienue, 2019.

2. Anrebpa. 7 xmacc: yue0. s obmeoOpaszoBar. opranmsammii  / [HO.H.
MakaperueB, H.I'. Munmiok, K.M. Hemkos, C.b. CyBopoBa]; mox pen. C.A.
TenmsakoBckoro. - M.: IIpoceemenue, 2019 .

3. Munmox H.I'. Anre6pa. Meronudeckne peKOMEHIAuu. 7 Kiacc: ydeo.
nocobue s oomeoOpaszopat. opranm3anuit/ H.I'.Munmaiok, U.C.IneikoBa.-M.,
[Ipoceemenne, 2019.

4, 3paBuu JI.W. Anre0Opa. JlumakTrueckue Matepuaibl. 7 Kiacc: yueo.
nocobue s ob6mieodpa3oBar. opranmzamnuii/ JI.M.3BaBuy, JI.B.Ky3Herosa,
C.b.CyBopoBa.—M., I[Ipocsemenue, 2018.
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5. Hynuuusin FO.II. AnreOpa. Temarnueckue tectbl.7 Kiacc: yuebd. mocodue
st obmieoOpaszosat. opranmzauuit/ FO.I1. Jdyaaune, B.JI. Kponrays.-M.,
IIpocsemenue, 2019.

6. XoxoB B.M. VYpokm anrebpsl B 7 Kiacce: yueb. mocobue s
oO1reoOpa3zoBar.  opraHuzaiui/ B.1M.KoxoB, JIL.b.Kpaitnera. —-M
IIpocsemenue, 2019.

7. Mungiok H.I'., lInsikoBa N.C. Anrebpa. 7 knacc. Pabouas terpans. B 2 4.-

M., IIpocsenienue, 2016.

*)

Pecypcol UHTEpHET

1. http://fcior.edu.ru/ denepanbHblii LEHTP HHPOPMALMOHHO-O0OPA3OBATEIBHBIX
pecypcoB.

2. http://school-collection.edu.ru/ Enunas KOJUIEKLIUS U POBBIX
00pa3oBaTebHBIX PECYPCOB.

3. http://lwww.ug.ru/ - Odunmanbheiii cadt "Yuutenbckoit rasetsl”. Ha caiite
MPE/ICTABICHBI HOBOCTH OOpa30BaHUs, PacCMaTPUBAIOTCS BOIPOCHI BOCITHTAHHS,
COIMAJIBHOM 3aIUTHI, METOAUKH O0yUYCHUS

4. http://pedsovet.org/ - Beepoccuiickuii HHTEPHET-TICICOBET

5. http://www.1september.ru/ru/ - T'azera "IlepBoe CeHTAOpA" U e¢ MPUIOKCHHS.
Wudopmanus ai1s 1e1aroron

6. http://www.it-n.ru/ - Cetb TBOpYECKUX yUHUTENICH

7. http:/lwww.fipi.ru - ®UITAU

8. http://www.uchportal.ru/ - yuuTenbckuit mopran — mo MpeaMeTraM — YPOKH,
MpEe3eHTAllM, BHEKIAaccHas paboTa, TECThl, IUIAHUPOBAHUS, KOMIIBIOTECPHBIC
IporpaMm

9. http://rosolymp.ru/ - Beepoccuiickas OnuMiinana MKOJIbHUKOB

10. http://www.zavuch.info/ - 3aByuy-unpo (MeTomamMueckas OuOIHOTEKa,
neJarorndyeckas spMapka, cooOIIeCcTBO MeAaroros, HOBOCTH. ..)

11. http://www.km-school.ru/rl/media/al.asp - Duuuknoneaus Kupwiia wu
Medoaus

JIuct KOpPEKTUPOBKU

Ne | [lara Jara Tema ypoka [Ipnunna Ne Pocnuce
yYpO | IpOBEAE |ITPOBEAE BHECECHUSI | MIPUKa3a U
Ka | Hug HUA V3MEHEHUN Jara

ypoKa Mo | ypoka
wiany |paktude
CKHA
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