AHHOTaUMA K paboynm nporpammam no matemaTuke 5-9 Knaccol

Pabouan nporpamma no Kypcy matemMaTuku 5-9 knacc coctaBneHa Ha ocHoee deaepanbHOro
rocyapcTBeHHOro o6pasoBaTesIbHOro CTaHA4apPTa OCHOBHOTO obuiero obpasoBaHuMA (MpMKas
MuHo6pHayku PO ot 17 gekabps 2010 Ne1897), pyHAaMeHTaNbHOMO AApa CoAepKaHUA obuiero
obpasoBaHus, nog peaakumenn B.B. Koznosa, A.M. KoHaakoBa, Mockea «[pocseweHune»,2011r.,
MpumepHO 0CHOBHOM 06pa3oBaTe/ibHOM Nporpammbl 0b6pasoBaTesibHOro yupexaeHns. OCHOBHasn
wKona. Cocrasutens E.C. CaBmHoB. MocKBa «[lpocseleHne»,2011r., npuMmepHOMN Nporpammbl nNo
yuyebHbIM npegmeTam. MaTtemaTtuka. 5-9 Mocksa «lpocseleHme» 2010r., nporpammol
obpasoBaTtesibHbIX yupexxaeHnin Mockea «lMpocseuweHune» 2010, Coctasutens T.A. Bypmucrposa ¢
NCNo/sIb30BaHMEM PeKOMeHZau M aBTOPCKoM nporpammbl « MaTtemaTuka, asT. I.B. opodees, U.O.
WapsbirmH, C.6. Cysoposa, 1 ap.

M3yyeHne maTeMaTMKM B OCHOBHOW LUKOJ/Ie HAaMPaB/NEHO Ha AOCTUKEHUE CleayoWmnX Leneun:
1) B HanpaB/JeHMU TNYHOCTHOTO Pa3BUTUA

® Pa3BUTUE IOTUYECKOTO U KPUTUYECKOTO MbILWIEHUA, KYAbTYPbI PEYM, CNOCOBHOCTU K YMCTBEHHOMY
9KCMEePUMEHTY;

L4 d)OpMMpOBaHMe Y ydawmxca I/IHTEJ'IJ'IGKTyal'IbHOl‘/JI YeCTHOCTU N O6'beKTVIBHOCTI/I, CNOCOBHOCTYU K
npeoaoeHN0 MbICTNTENbHbIX CTEPEOTUNOB, BbITEKAOLWNX U3 O6bl,£l,eHHOFO OnblITa;

® BOCMUTAHME KauyecTB JIMYHOCTM, 06ecrneymBatoLLmnX CoLnanbHyo MoObUNbLHOCTb, CNOCOBHOCTb
NPUHUMaTb CaMOCTOATE/IbHbIE peLleHuns;

® popMMpOBaHME KAYeCTB MblLLIEHWNA, HEOBXOANUMbIX ANA aAanTauMm B COBPEMEHHOM
MHGOPMALNMOHHOM 0bLLECTBE;

® Pa3BUTME MHTEPECA K MAaTEMATUYECKOMY TBOPYECTBY M MAaTEMATUYECKUX CNOCOBHOCTEN.
2) B meTanpegmeTHOM HanpaB/JeHUU

e bopMUpPOBaHME NPEACTABAEHNI O MAaTEMATMKE KaK YacTu obLLeYenoBeYeCKOM KyabTypbl, O
3HAYMMOCTU MATEMATUKN B Pa3BUTUM LLUBMAM3ALUM U COBPEMEHHOIO OOLLLECTBA;

® pa3suTune Hpe,ﬂ,CTaBﬂeHMVI O MaTeMaTuKe KakK d)opme OonncaHMA N metoge No3HaHuA
AEVICTBMTEHbHOCTM, co3gaHune YCI'IOBMﬁ Aana I'IpVIO6p6TEHMFI nepBOHAYa/IbHOro OnNbITa
MaTemMaTn4yeCKkoro moagennpoBaHuA;

° d)OpMMpOBaHME 06LI.I,MX cnocobos VIHTEJ'I}'IEKTya}'IbHOVI AeATENNbHOCTU, XapPaKTEPHbIX ON1A
MaTeEMATUKN N ABNAOLLNXCA OCHOBOW NO3HaBaTe/IbHOM KYynbTypbl, 3HaYMMOM ANnA pPa3nnNYHbIX cd)ep
YyesIoBeYeCcKo AEeATE/IbHOCTMU.

3apaum npeamera:

1. Pa3BuTMe anropuMTMMYECKOro MblLLNEHUA, HEOBXOAMMOrO ANA OCBOEHMA Kypca MHPOPMATUKY;
OBNlaieHMEe HaBblKaMW AeAYKTUBHbIX PacCy*KAEeHUI, pa3BuTUe BoobpakeHua, cnocobHocTen K
MaTeMaTMyecKoMy TBOPYECTBY.



2. MonyyeHne WKONbHUKAMM KOHKPETHbIX 3HAHUIN 0 QYHKLMAX KaK BaXKHeMLWen maTemaTUYecKom
MOZenu Ana onucaHna u nccaefoBaHnA pasHoo6pasHbIX NPOLLECCoB, 414 GOPMMPOBAHNA Y
yyalLMxXcsa NpeacTaBNeHNn 0 POIN MaTeMaTUKK B Pa3BUTUN LIMBUAN3ALMUMU U KYSIbTYPbI.

3. ¢OpMMpOBaHMe A3blKa onncaHMa o6bLEKTOB OKpyXatouwero mmpa ana passutnAa
NPOCTPAHCTBEHHOIO Boo6pa>+<eva N UHTYNuun, MaTemMaTU4ecKom KYyAnbTypbl, 4NA 3CTETUYECKOIO
BOCNUTAHNA yYallnxca.

4. DopMmmnpoBaHME Y yUaLLUXCA YMEHUS BOCNPUHMMATL U aHanM3npoBaTb MHGOPMALLUIO,
npeacTaBNeHHYIO B Pas/inyHbIX GOpPMax, NOHMMATb BEPOATHOCTHbIN XapaKTep MHOIMX peanbHbIX
3aBMCMMOCTEN, NPOU3BOANTL NPOCTENLLME BEPOATHOCTHbIE PACYeTbI.

LUenun obyyeHums:

® OB/laeHNe MaTeMaTUYECKMMMN 3HAHUAMK, HEOBXOANMbIMM ANA N3ydeHUA GUIUKU, XMUMUU U aNA
NpoAoAXKeHMA 0bpa3oBaHus;

® pa3BUTUE NHTEpPECA K anrebpe, popmupoBaHue N0boO3HaTENLHOCTH;

® passnUTHE MHANBUAYA/IbHbIX CI'IOCO6HOCT€I7I, TBOp‘-IECKOI‘a dKTUBHOCTHN, YMEHUA BbI6MpaTb nyTun
peweHna 3agay;

® noasegeHne K NOHMMaHUIKO 3HAYUMMOCTU MaTEMATUKUN B Pa3BUTUN O6I.Ll,eCTBa.
3apaum obyueHusn

: ® pa3BMTUE M yrAybaeHNe BblMUCANTENbHbIX HAaBbIKOB U YMEHUI A0 YPOBHSA, NO3BO/IAIOLLENO
YBEPEHHO MPUMEHSATL 3HAHWUA NPU PeLLEHUN 33434 MaTeEMATUKU, GUIUKU U XUMUU:

® BBECTU NOHATUE PYHKLMM 1 HAYYUTb NPABUALHO NPUMEHATbL 3HAHUA O GYHKLUMK B CTAPLLMNX
Knaccax;

® CMCTEMATMU3NPOBATb M 0606WUTL CBEAEHNA O NPeobpasoBaHMM BbiPaXKEHUN, peleHNN ANHENHbIX
YpaBHeEHW;

® 13y4nTb GOPMY/Ibl YMHOMKEHMA U HAYYUTb YBEPEHHO, MPUMEHATb 3T GOPMYbI NPK
npeobpasoBaHUM BbIPAXKEHUI U PELLEHUN YPaBHEHWIA;

® Hay4yUTb pelaTb CUCTEMDI ypaBHEHMVI N TEKCTOBbIE 3a4a4Y1 C MOMOLLbIO CUCTEM;

® BBECTU NOHATUE CTEMEHM C HaTypasibHbIM NOKa3aTeNem 1 Hay4yMTb YNPOLLATb BbIPaXKeHMA CO
CTENeHAMM, HaX0AMTb 3HAYEHMA BbIPAMKEHUIA CO CTENEHAMM. U3YUNTb HAYaNbHbIA KYPC CTaTUCTUKM U
TEOPUUN BEPOATHOCTEN.

Mecto npegmeTta «MaTtemaTKa» B yue6HOM naHe WKO/bI

YyebHbIli NNaH WKobl NpegycmaTpmBaeT 06a3aTe/lbHOe M3yYeHne MaTeMaTMKM Ha 3Tarne OCHOBHOTMO
obuwero obpasoBaHus:



5 Knacc b6Kknacc

7Knacc 8Kknacc

9Knacc

5uac 5uac

5uac 5uac

54ac

M3 Hnx Anrebpa 3 yaca, reomeTpuma 2 yaca.

CTPYKTYpa Kypca MmaTemMaTUKu

Knaccbl MpeameTbl MaTeMaTUYECKOrO KonnuyecTtBo 4acoB Ha CTyneHu
LUMKNa OCHOBHOIo 06pasoBaHuA.
5-6 ApuopmeTturka 250
7-9 Anrebpa 270
feomeTpua 220
D/IEMEHTbI JIOTUKM, 45
KOMOMHATOPUKM, CTAaTUCTUKU U
Teopun BepoaTHOCTEN
Bcero 875

MpeameT «MaTemaTnka» B 5—6 Kiaccax BKAOYAET apuPMeTUYEeCcKMin MaTepuall, 3/1EMEeHTbI
anrebpbl U reOMeTPUM, a TaKKe d/1eMeHTbl BePOATHOCTHO-CTaTUCTUYECKOM IMHUN.

MNpegmeT «Anrebpa» BKAOYAET HEKOTOPbIE BONPOCHI apUPMETUKM, Pa3BUBaAOLLME YNCIOBYIHO
JNINHUIO 5—6 Knaccos, cO6CTBEHHO anrebpanyeckmii matepuan, aieMeHTapHble PyHKUUK, a TaKKe
3/1eMeHTbl BEPOATHOCTHO-CTaTUCTUYECKON NIMHUK. B pamKax yuebHoro npegmeta «eomeTpua»
M3y4atoTca eBKAUAOBA reOMETPUS, SN1EMEHTbI BEKTOPHOM anrebpbl, reomeTpuyeckune
npeobpasoBaHuA. B cuny HOBU3HbI AN LIKO/bl BEPOATHOCTHO-CTAaTUCTUYECKOrO MaTepurana
M3y4yeHne COOTBETCTBYIOLLLErO MaTepmnana oTHeCeHoO U K 5—6, n K 7—9 Knaccam.

YuebHuku: 1. Jopodees I'.B. MatemaTmka 5 Knacc. - M.: MNpoceelteHune, 2015
2. Jopodees I.B. MaTemaTuKa 6 Knacc. - M.: MNpoceeleHne, 2016

3. Jopodees I.B. MatemaTunKa 7 knacc. - M.: MNpoceelieHne, 2017

4. Nopodees '.B. MaTtemaTtunKka 8 Knacc. - M.: MpoceeleHune, 2017

5. Jopodees I.B. MaTemaTnka 9 Knacc. - M.: MNpoceeleHne, 2017

6. AtaHacaH J1.T. TeomeTpuma. 7-9 knaccol - M.: MNpoceeweHune, 2016
MnaHupyemble pesynbratbl

JinuHocTHble YY/, 0becneymBatoT LLeHHOCTHO-CMbIC/IOBYIO OPUEHTAaLMIO yYalLmMXca (YymeHune
COOTHOCUTb MOCTYMKU U COBLITUA C NPUHATBIMU STUYECKUMU NPUHLMMNAMM, SHAHNE MOPaSIbHbIX
HOPM U YMEHUeE BblAeNINTb HPABCTBEHHbIN acCNeKT NoBeAeHUA), a TaKKe OpUEeHTaLLMIO B COLIMAbHbIX
PONIAX U MEKIUYHOCTHbIX OTHOLLEHUAX. MPUMEHUTENbHO K y4ebHOI AeaTenbHOCTU cneayeT
BblAENUTb TPM BUAA AENCTBUNA:

- CMbIC/1006pa3080HUE - YCTAHOB/IEHUE YYALLMMUCA CBA3U MEKAY LieNibio y4ebHOo geaTeNlbHOCTU U
€e MOTUBOM, APYTMMWU COBaMU, MEKIY PE3Y/IbTaTOM YY4EHUA U TEM, YTO NOBYKAAET AEATENbHOCTD,




pagn 4ero oOHa oCylw,ecTBnAaeTcAa. yHaU.LMVICﬂ AO0/1)KeH 3a4aBaTbCA BOMPOCOM O TOM, KKaKoe 3Ha4YeHUe,
CMbIC/T UMEET ONA MEHA y4eHUE», U YMETb HaXOo4UTb OTBET HA HETO,

- HpbaeCmeeHHO-amu4ecKaa opueHmauyus - LI,EVICTBVIG HPaBCTBEHHO — 3TUYECKOro oueHnBaHUA
yCBanBaeMoro cogepXaHua, o6ecneqMBar0|.u,ee JINYHOCTHbIM MOpaJ'IbeIVI Bbl60p Ha OCHOBe
COLUMaNbHbLIX N TMYHOCTHbIX LLeHHOCTEﬁ.

B pamkax KOrHUTUBHOTO KOMMNOHEHTa byayT cpopMMUPOBaHDI:

® OCHOBbI COLINA/IbHO-KPUTUUYECKOTO MbILLNEHWUS, OPUEHTALMA B 0COBEHHOCTAX COLMAbHbIX
OTHOLLEHUIN N B3aMMOAENCTBUMN,

B pamKax LLeHHOCTHOrO U SMOLMOHA/IbHOrO KOMMOHEHTOB 6y,u,yT Cd)OpMMpOBaHbIZ

® YBaXeHWe K IMYHOCTU 1 e€ AOCTOUHCTBY, A06pOXKenaTe/ibHOe OTHOLLEHME K OKPYXKaloLLMM,
HETEPNMMOCTb K 1106bIM BMAAM HACUINA U FTOTOBHOCTb MPOTUBOCTOATL UM;

* NOTPEB6HOCTb B CAMOBbIPaXKEHMM U camopeannsaummn, CoLumasbHOM NPUHaAHUN;

® MO3NTUBHAA MOpPaJ/ibHaAd CaMOOUEHKa N MOpa/ibHble 4yBCTBa — YYBCTBO ropaocCcTtu npun
cnenoBaHUM MopaZibHbIM HOpMam, nepexmnBaHue CTblda M BUHbI MPU NX HApPYLIEeHUN.

B pamkax AeATeNIbHOCTHOro (NoBeAeHYecKoro) KomrnoHeHTa 6yayT chopmmnpPoBaHbI:

® FOTOBHOCTb M CNOCOBHOCTb K BbINOAHEHUIO HOPM M TPEBOBAHWUI LWKONBHOM }KU3HW, NPaB U
0653aHHOCTEN YYEHWKA;

® yMeHWe BeCTM AMANOr Ha OCHOBE PAaBHOMPABHbIX OTHOLIEHMUIA U B3aMMHOTO YBaXKeHUSA U
NPUHATUA; YMEHME KOHCTPYKTUBHO pa3peLlatb KOHPANKTbI;

® YyMeEHNE CTPOUTb U3HEHHDbIE MNMJ1aHbl C y‘-IéTOM KOHKPETHbIX COUNanbHO-NCTOPUYECKUX ycnosmﬁ;

® YCTOMUMBBINA NO3HABaTE/IbHbIN MHTEPEC U CTAHOBAEHNE CMbICNI006pasytoLent GYHKLMM
Nno3HaBaTe/IbHOro MOTMBA.

MeTtanpeametHble YY/[
PerynsatuBHble yHMUBepcaabHble yuebHble aeAcTBuUA
BbINYCKHUK HayuuTca:

* LLleNlenoaraHunio, BKAOYas NOCTaHOBKY HOBbIX Lienel, npeobpa3oBaHme NPaKkTUYeCcKol 3a4a4m B
No3HaBaTe/NbHY!1O;

® CaMOCTOATE/IbHO aHa/IM3NPOBaTb YC/10BUNA OOCTUXKEHUNA LESTM HA OCHOBE yqéTa BblAeNEHHbIX
yqyuTenem opneHTnpos lCI,EI‘/JICTBI/I‘/‘I B HOBOM y‘-IE6HON\ maTtepunane;

® N1IaHNPOBATb NYTU AO0CTUXKEHUA u,enel7|;
® YyCTaHaB/nBaTb LenieBble NPUOPUTETDI,

® YMETb CAMOCTOATE/IbHO KOHTPO/IMPOBATb cBoe BpemMA N ynpasaaTb UM;



® OCYLLECTBNATb KOHCTAaTUPYIOLWMIA U NPEABOCXMLLAIOWMIA KOHTPO/Ib NO Pe3yabTaTy U No cnocoby
AEVCTBUA; aKTya/IbHbIM KOHTPO/Ib Ha YPOBHE NPOU3BO/IbHOTO BHUMAHWSA;

® 21eKBaTHO CaMOCTOATENIbHO OLEHMBATb NPaBUIbHOCTb BbIMOJHEHNA AENCTBMA U BHOCUTb
HeobXoAMMble KOPPEKTUBLI B UCNONHEHME KaK B KOHLLE AEMCTBMSA, TaK U NO X04y €ro peannsaumu;
KomMyHMKaTMBHbIe YyHUBepcaibHble yyebHble AeUcTBUA

BbINYCKHMK Hay4muTCA:

® YYNTbIBATb Pa3Hble MHEHUA N CTPEMUTBLCA K KOOPAMHALMM PA3IMYHbIX NO3MLMI B
COTPYAHMNYECTBE;

* popmynunpoBaTb COBCTBEHHOE MHEHME N MO3ULNIO, apryMEHTUPOBATL U KOOPAMHUPOBATL €€ C
No3nUMAMM NAPTHEPOB B COTPYAHMYECTBE NPU BbIPabOTKe 06LEro peleHnsa B COBMECTHOM
AeATeNbHOCTY;

* 334aBaTb BOMNPOCHI, HeEObXxoAMMble AN1A OpraHn3aumm cobcTBEHHOM AEATENbHOCTU U
COTpYAHMYECTBA C NAapPTHEPOM;

® OCyLecTBNATb B3aUMHbIN KOHTPOJ1b 1 OKa3blBaTb B COTPpyAHNYECTBE HEO6XO,£I,I/IMYIO
B3aMMONOMOLLb;

® OpPraHM30BbIBATb M NNAaHMPOBATL yYebHOE COTPYAHUYECTBO C Y4UTENIEM U CBEPCTHUKAMMU,
onpeaenaTb Uuenm n GyHKLUMKU y4aCTHMKOB, cnocobbl B3aMMoaeNCcTBUA; N1aHMPOBaTb 06Lme
cnocobbl paboThbl;

® OCYLLECTB/ATb KOHTPO/Ib, KOPPEKLMIO, OLEHKY AEACTBUIA NAapTHEPA, YMeTb ybexKaaTb;

e paboTaThb B rpynne — ycTaHaBAMBaTb paboune oTHoweHus, 3GHEKTUBHO COTPYAHUYATD U
CnocobcTBOBaTb NPOAYKTUBHOW KOOMNEPaLMKN; MHTErPUPOBATLCA B rPYNny CBEPCTHUKOB U CTPOUTL
NPOAYKTUBHOE B3aMMOAENCTBME CO CBEPCTHUKAMM M B3POC/bIMU;

® OCHOBAM KOMMYHWKATUBHOM pedieKkcunm;

® 1UCMONb30BaTb afleKBaTHbIe A3bIKOBbIE CPEACTBA /1A OTOBParKeHNA CBOUX YyBCTB, MbIC/IEN,
MOTWBOB M NOoTpebHocTel;

* oTobpakaTb B peun (onmcaHne, ob6bACHEHWNE) CoaeprKaHMe coBepLIaeMblX AEeNCTBMI KaK B popme
rPOMKOI COLMANN3NPOBAHHOM peun, Tak U B Gopme BHYTPEHHEN peun.

BbII'IyCKHUK nosy4um 803MOXHOCMb Hay4YumeocCA:

® Y4UTbIBATb N KOOPANUHNPOBATLb OT/INYHbIE OT cobcTBEHHOM nosnunn Apyrnx ﬂlO[l,El‘;l B
COTPYAHUNYECTBE,

® YUUTbLIBATb Pa3Hble MHEHUA U UHTepechbl U 060CHOBLIBATbL COBCTBEHHYIO NO3ULMUIO;
® NOHMMAaTb OTHOCUTENIbHOCTb MHEHUIA M NOAXO0B K pelleHnio npobaemsl;
® 6paTb Ha cebs UHMLMATUBY B OPraHU3aLIMN COBMECTHOMO AENCTBUA (Aen0Boe ANAepCTBo);

* OKasblBaTb NOAAEPIKKY M COAENCTBME TEM, OT KOrO 3aBUCUT AOCTUMKEHMNE LN B COBMECTHOM
neATenbHOCTY;



® OCYLLECTBNATb KOMMYHMKATUBHYIO pedieKCMIO KaK 0CO3HaHWE OCHOBaHWI COHBCTBEHHbIX AENCTBUIA
W 0eNCTBUIA NapTHEPa;

* B NPOLLEeCCe KOMMYHMUKALMM AOCTaTOYHO TOYHO, NOCNEA0BATE/IbHO M NOJIHO NepeaaBaTh NapTHEPY
HeobxoANMYyH0 MHGOPMALMIO KaK OPUEHTUP A1 MOCTPOEHUA AeUCTBUS;

® BCTYNaTb B AMNaANI0l, @ TAKXKE y4aCTBOBATb B KOJIJTEKTUBHOM 06CY)K,CI,€HVIVI npo6neM, y4acCTBOBAaTb B
ANCKYCCUUN N apTYMEHTUPOBATb CBOKO NO3NLUUIO, BNaAEeTb MOHOJIOTUYECKOM U LI,VIaﬂOI'VI‘-IECKOVI
d)OpMaMVI peyn B COOTBETCTBUU C rPaMMaTUYECKUMU U CUHTAKCMYECKUMU HOPMaMU POAHOTO A3blKa,
® CNeaoBaTb MOPabHO-3TUYECKMM U NCUXONOTUYECKMM NPpUHUMNAM OﬁlJ.l,eHMﬂ n coTpygHu4yecTea Ha
OCHOBE yBaXXUT€/IbHOIo OTHOLWEHNA K napTHépaM, BHUMaAHUA K TMYHOCTU PYyroro, agekBaTtHoOro
MEX/TMYHOCTHOIO BOCNpPUATHUA, TOTOBHOCTU aA€KBATHO pearMpoBaTtb Ha HyXXAbl 4PYrmnx, B HaCTHOCTH
OKa3blBaTb NOMOLLb N SMOUMNOHANIbHYIO NO4AEPKKY napTHépaM B npouecce oCTUXXeHuAa o6u.|,e171
uenun COBMECTHOM AEeATENbHOCTHU,

e ycTpanBaTb 3pPeKTMBHbIE rPynmnoBble 06cyKaeHUA M obecneunsaTb 0OMEH 3HAHUAMM MeEXKAY
yNeHamM rpynnbl 408 NPUHATUA 3GPEKTUBHBIX COBMECTHbIX PELLEHN;

® B COBMECTHOM AeATeNbHOCTU YETKO GOPMYNMPOBATb LEM FPynibl U NO3BOAATb €€ yYaCTHUKaM
NpPosBAATb COBCTBEHHYIO IHEPTUIO ANA AOCTUMKEHMA 3TUX Lenel

. Mo3HaBaTenbHble yHUBEpPCaNbHble yuebHble aencTema

BbIMYCKHMK Hay4umUTCA:

® OCHOBaM peannsaluum NPOeKTHO-UCCNef0BaTEIbCKOMN AeATeNbHOCTH;
* NPOBOAUTb HaboAEHMNE U SKCNEPUMEHT Mo, PYKOBOACTBOM YYUTENS;

® OCYLLECTB/ATb PACLLUMPEHHbIN NONUCK MHDOPMALIMKU C UCNONb30BAaHMEM PECYPCOB BUBANOTEK U
UHTepHeTa;

® CO34aBaTb U I'Ip606pa3OBblBaTb Mo4deNnn n CXemMbl aNAa peweHnAa 3agayd;

® OCyLLECTBAATb Bblbop Hanbosiee apPeKTUBHbIX CNOCODOOB pelleHns 3a4a4 B 3aBUCUMOCTU OT
KOHKPETHbIX YC/I0BUIA;

e 1aBaTb onpeaeneHne NoHATUAM;
* yCTaHaBAMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3Y;

® OCyWecTBNATb IOTMYECKYHO onepauunto yCTaHOBIEHNA POAOBUAOBbLIX OTHOLUEHUN, orpaHunyeHue
NOHATUA;

® 060611aTb MOHATUA — OCYLLLECTBAATH JIOTMUYECKYIO onepaLmio nepexoaa OT BUAOBbIX NPU3HAKOB K
pPOA0BOMY MOHATUIO, OT MOHATUA C MEHbLLUMM 06BEMOM K NOHATUIO C 60/bLLIMM 06 bEMOM;

® OCYLLECTBAATb CPAaBHEHWUE, CEPUALUIO U KNACCUPUKALLMIO, CAMOCTOATE/IbHO BbIBMpPasa OCHOBaHUA U
KpUTEPUN A5 YKA3aHHbIX JIOTMYECKUX Onepauuii;

® CTPOUTb KI'IaCCI/Id)MKaLI,I/II'O Ha OCHOBE NXOTOMUYECKOro geneHnAa (Ha OCHOBE OTpI/ILI,aHVIFl),'



® CTPOWTb IOFMYECKOE pacCyXAeHne, BKAoYatoLlee ycTaHOBAeHUe NPUYMHHO-CNeACTBEHHbIX
cBA3ew;

® 06DBACHATL ABNEHNA, NpoLeccbl, CBA3N U OTHOLWEHUA, BblABNAEMbIE B XO4E€ UCCNEONOBAHUA,

® CTPYKTYPUPOBATb TEKCTbI, BK/OUYAA YMEHMeE BblAeNATb r1aBHOE WU BTOPOCTEMNEHHOE, IM1aBHYO NUAeH
TEKCTa, BbICTPaMBaTb NOC/AeA0BaTEebHOCTb ONMUCbIBaEMbIX COBbITUIA;

* paboTaTtb ¢ MeTadpopamMm — NOHUMATb NEPEHOCHbIV CMbIC/ BbIParKeHUIA, MOHMMATb U
ynotpebnaTb 060pOTbl PeYn, NOCTPOEHHbIE HA CKPbITOM ynoao61eHnn, 06pasHOM CONUMKEHNN CNOB.
BbInyCKHUK M0ay4UM 803MOXCHOCMb HAYYUMbCA:

* cmasumeo npobaemy, apeymeHmuUpo8amMs e€ aKkmyaabHOCMb;

® camocmosmesbHo rpPoeodums UCC/1e008aHUE HO OCHOBE NMPUMeHeHUs Memoodoe HabarodeHus U
3KcrepumeHma;

® gbI08U2AMb 2UMOMe3bl 0 C8A35X U 3aKOHOMepHOCmMsAx cobsimuli, npoueccos, 06bekMos;
® 0P2aHU308bI8aMb UCC/AE008AHUE C Uesbio MNPosepKU 2unomes;

® 0es1aMb YyMO3aKAYeHUs (UHOYKMUBHOE U Mo aHAs102UuU) U 86180061 HO OCHOSE apayMeHmayuu.
®dopmupoBaHue UKT-KomneTeHTHOCTH 06yyaloLwmxca

Co3paHue rpapuyeckux 06beKTOB
BbINYCKHMK HayumuTCs:

® C03/aBaTb Pa3/INYHbIE FTEOMETPUYECKME OOBEKTBI C MCNOb30BaHMEM BO3MOMXKHOCTEN
CneumnanbHbIX KOMMbIOTEPHbIX UHCTPYMEHTOB;

* CO3/aBaTb AMarPammbl PasInNYHbIX BUAOB (aIr0pUTMUYECKME, KOHLENTYasIbHbIE,
KnaccnuduKauMoHHblE, OpraHU3aLMOHHbIe, POACTBA U AP.) B COOTBETCTBMM C pellaemMbiMM 3a4a4amu;
KommyHuKauma u counanbHoe B3aumogeinctemne

BbINYCKHMK Hay4mnTCA:

® BbICTYNaTb C ay4MOBMAEONOALEPKKON, BKAOYAA BbICTYNEHME Nepes ANCTaHLMOHHOM
ayauTtopues;

* y4acTBOBATb B 06CYXKAEHMM (ayanoBnaeopopym, TEKCTOBbIM GOPYM) C UCNONb30BaAHMEM
BO3MOXKHOCTeW MHTepHeTa; BbINYCKHMK NONYYUT BO3SMOMKHOCTb HayYMTbCS:

* B3aMMOAENCTBOBATb C NAPTHEPAMM C UCNO/Ib30BaHMEM BO3MOXKHOCTel MHTepHeTa (Mrposoe u
TeaTpasbHOe B3aUMoAelncTBMe).

AHanus nHpopmaumm, matemaTuueckas o6paboTka AaHHbIX B UCCne0BaHUN
BbINYCKHMK HayuuTCs:
® CTPOWTb MAaTEMATUYECKME MOAENM; BbINYCKHUK NOMYYUT BO3SMOXKHOCTb Hay4UTbCA:

® aHA/IM3NPOBATb Pe3y/bTaThbl cBoe AeATENbHOCTU U 3aTPavYnBaEMbIX PECYPCOB.



MogenuposaHue, NPOEKTUPOBaHUE U yNpaBaeHue
BbINYCKHMK Hay4mMTCA:

® MMPOEKTNPOBATb N OPraHM30BbIBATb CBOKO MHANUBUAYA/IbHYIO U TPYNMNOBYIO AEATE/NIbHOCTD,
OpraHM30BbLIBATb cBoe Bpemsa ¢ ucnosnb3osaHnem UKT.

OcHoBbI yuebHO-UCCNeA0BaTENbCKOM U NPOEKTHON AeATeNbHOCTU
BbINYCKHMK Hay4mnTCA:
* BbI6GMPaATb M UCNOb30BATb METObI, PE/IEBAHTHbIE PacCMaTpMBaemMol npobaeme;

® pacno3HaBaTb M CTaBUTb BOMPOCHI, OTBETbI HA KOTOPbIe MOTYT BbITb NOYYEHbI MYTEM Hay4YHOTO
nccnenoBaHua, oTbMpaTb aAeKBaTHbIE MeTOAbl UCCef0BaHUA, GOPMYINPOBATL BbITEKAKOLLME U3
nccnenoBaHUA BbIBOAbI;

* 1ICNO/Ib30BaTh TaKMe MaTeMaTUUYECKME METOAbI U NPUEMbI, KaK abCcTpakuma v naeanmsaums,
[0Ka3aTeIbCTBO, 0Ka3aTeIbCTBO OT NPOTUBHOIO, A0KA3aTE/NbCTBO MO aHa/I0rnu, ONPOBEPIKEHME,
KOHTPMNPUMEP, UHAYKTUBHbIE N AeAYKTUBHbIE PACCYXKAEHMUSA, MOCTPOEHNE N UCTIONIHEHUE aNTOPUTMA;
* 1ICNO/Ib30BaTh TaKMe eCTeCTBEHHO-HayuYHble MEeTObl U NPUEMBI, Kak HabatoaeHMe, NoCTaHOBKa
Npo6aembl, BblABMMKEHNE KXOPOLLEN TMMNOTE3bI», IKCNEPUMEHT, MOAEIMPOBAHNE, UCMONb30BaHME
MaTemaTUUYeCcKUX Moesiei, TeopeTmyeckoe 060CHOBaHME, YCTaHOBEHMWE rPaHNLL NPUMEHUMOCTH
mMmoaenu/Teopuu;

® OT/INYATb GaKTbl OT CYXKAEHUN, MHEHUI U OLLEHOK, KPUTUYECKM OTHOCUTBLCA K CYXKAEHUAM,
MHEHUAM, OLLEHKaM, PEKOHCTPYMPOBATb X OCHOBaHUSA;

® BUAETb M KOMMEHTNPOBATb CBA3b HAY4YHOIO 3HAaHUA U LEHHOCTHbIX YCTAaHOBOK, MOPaJibHbIX
Cy)KAeHMﬁ npuv noayvyeHnun, pacnpocTpaHeHnn n npuMmeHeHnm Hay4Horo aHaHuA.

Bb/ﬂyCKHUK noay4um 803MOXIHOCMb Hay4YumecCAa:
® UcCrnosb3oeamso doeadf(y, o3apeHue, UHMyuuyuro,

® UCM0/b308AMb MAKUEe MamemMmamu4eckue Memoosl U NMpuemsl, KaK nepebop s02udecKux
803MOMCHOCMeli, MamemMamu4eckKoe MooesuposaHue;

® LCM0/163080Mb MAKUE ecmecmeeHHO-Hay4YHble Memoobl U MPUEMbI, KOK abcmpaauposaHue om
npuexo0awux haKkmopos, NPosepKa Ha COBMECMUMOCMb C Opy2uMU U38eCMHbIMU (haKkmamu,

® UCrnosb3oeame HeEKOmMopele mMemoosbl nosy4veHuA 3HaHul, XapakmepHsble ons couuanbHbIX U
ucmopu4ecKux HayK: aHKemuposeaHue, MOdEﬂUpOBGHUE, NMOUCK UcCmopu4yecKkux o6pa3uoe

, ® OCO3HABAMb C80HO OMBeEMCMBEHHOCM®b 34 docmoeepHocmb rNos1y4eHHbIX 3HGHUL7, 3a Kayecmeo
8bIlMO/IHEHHOCO NpoeKkma.

CTpaTtermm cMbiC10BOro YUTeHUs u paboTa c TEKCTOM
Pa6oTa c TeKcTom: NoUCK MHpopMaLMK U NOHMMAHUE NPOUYUTAHHOTO
BbINYCKHMK HayumuTCs:

® OPUNEHTUPOBATLCA B cOAEPHKAHUN TEKCTA U MOHUMATb €ro LI,EITOCTHbIVI CMmbICh:



— onpeAaenATb FaBHYO Temy, 0BLLYIO Lie/ib UK Ha3HaYeHWe TeKCTa;

— BbI6MpaTb M3 TEKCTa NN NpUAYyMaTb 3arosioBoOK, COOTBETCTBYPOLLI,MVI coaepxaHuw n o6m,emy
CMbICNY TEKCTa,

— bOpPMYNNPOBaTL TE3UC, BbIPArKAIOLLMIA OBLWMIA CMbICN TEKCTA;

— NpeaBoCXMLLATb COAEPKaHME NPeAMETHOrO NiaHa TEKCTa NO 3aro/0BKY M C ONOpPoWi Ha
npeablayLnii onbiT;

— 06bACHATL NOPAAOK HaCTEN/NHCTPYKLUMIN, COAEPHKALLUXCA B TEKCTE;

— CONOCTAB/IATb OCHOBHbIE TEKCTOBbLIE M BHETEKCTOBbIE KOMMOHEHTbI: 0OHAPYKMBaATb COOTBETCTBME
MeK Ay YacCTblo TEKCTa U ero obluel naeei, chopmynnpoBaHHOM BONPOCOM, 06bACHATL Ha3HavyeHue
KapTbl, PUCYHKA, NOACHATb YacTu rpadunKka am Tabanubl U T. 4.;

® HaXoAUTb B TEKCTe Tpebyemyto MHPopmaLmio (NpoberaTb TEKCT rnasamu, onpeaenaTb ero
OCHOBHbIE 3/1IEMEHTbI, CONOCTaBAATb GOPMbI BblpaxkeHns MHGOPMaLUM B 3aMpoce N B CAMOM TEKCTE,
YCTaHaB/IMBaTb, ABNAKOTCA /1N OHU TOXKAECTBEHHBIMU UAU CUHOHUMUYECKMMU, HAXOAUTb
Heobxoanmyto eanHULy MHGOPMaLLMK B TEKCTE);

® pewaTtb y‘-le6HO-I'IO3HaBaT6ﬂbeIe n y‘-IE6HO-I'IpaKTVI‘46CKVIe 3a4auyu, TPE6YPOLLI,VIe NOZIHOTO U
KPUTNHECKOTO NOHMMAHUA TEKCTA!

— onpeaenATb HadHa4YeHne pPa3HbIX BUOOB TEKCTOB;

— CTaBMUTb Nepes coboM Leb YTEHUA, HaNpPaBAAA BHUMAHWE Ha NONE3HYIO B A@HHbIA MOMEHT
nHpopmauuio;

— pPa3qin4yaTb TeMbl M NOATEMbI CNELNANIbHOIO TEKCTA,
— BblAenATb HE TOJ/IbKO MNMaBHYO, HO U M36bITO‘-{HYI'O MHd)OpMaLI,VIlO;
— MPOrH0o3npoBaTb NOCNEA0BATENIbHOCTb U3NTOXKEHNUA M,D,El\;I TEKCTa,

— COMNOCTaB/IATb Pa3Hble TOYKM 3PEHUA U PasHble UCTOYHUKKN MHOPMALMM NO 3aaHHON Teme;
onpeaenéHHom nosnumm;

— MOHUMATb AyLIEBHOE COCTOSIHUE NMEPCOHAMKEN TEKCTA, CONEPEXRUBATL UM.
Pabota c TekcTom: npeobpasoBaHue U MHTepnpeTauusa MHGopmMmaLum
BbINYyCKHUK HayunTcA:

® CTPYKTYPUPOBATb TEKCT, UCNOJIb3YyA HyMmepaLuunto CTpaHul, CNUCKKU, CCbIIKKU, OrnaB/ieHNE;
nposoAunTb NPOBEPKY NpaBoONMCaHUA; NCMOJIb30BATb B TEKCTE Ta6l'IVILI,bI, M306pa)KEHVIFI;

* Npeobpas3oBbIBaTb TEKCT, UCNOJb3YyA HOBble GOPMbI NpeacTaBAeHUA UHPOPMaLUnN: Gopmybl,
rpadukn, guarpammel, Tabauubl (B TOM Yucie ANHAMUYECKUE, SNIEKTPOHHbIE, B YaCTHOCTU B
NpaKTUYeCcKUX 3aga4ax), NepexoanTb OT O4HOMO NPeACTaBeHUs AaHHbIX K ApYyromy;

® UHTEPNPETUPOBATDL TEKCT:

— CpaBHUBATb U MPOTUBOMOCTABATb 3aK/IIOYEHHYIO B TEKCTE MHGOPMALLMIO Pa3HOTO XapaKTepa;



— 06HapyKMBaTb B TEKCTE A0BO/bI B NOATBEPXHAEHWE BblABUHYTbIX TE3UCOB;
— [Aenatb BbiBoAbl M3 cHOPMYIUPOBAHHbIX NMOCLINOK;

— BbIBOAMUTb 3aK/OYEHME O HAMEPEHUKN aBTOpPa UM [aBHOM MbICIU TEKCTa.
BbINYCKHUK NOAY4YUM 803MOXHOCMb HAYYUMbCA:

® 8bIA6/19Mb UMIAUYUMHYIO UHGHOPMAYUI MeKcma Ha 0CHO8e conocmaseHus
unaKCMPAMUBHO20 Mamepuanad ¢ UHgopmayueli mekcma, aHAAU3G TOOMeKCMA (UCroMb308AHHbIX
A3bIKOBbIX CPEOCME U CMPYKmMypbl mexkcma,).

PaboTa c TeKCTOM: oueHKa MHpopmaLuum

BbINYyCKHUK HayunTcA:

® OTK/IMKATbCA Ha CoAep)KaHUe TeKcTa:

— CBA3bIBaTb MHPOPMALUIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHMUAMM U3 APYTrMX UCTOYHUKOB;
— OLEHMBaTb YTBEPKAEHWA, CAENaHHbIE B TEKCTE, UCXOAA U3 CBOUX NPEACTABIEHU O MUPE;
— HAxoA4MTb A0BOAbI B 3aLUMTY CBOEMN TOUKU 3pEeHUs;

® OTKNIMKATbCA Ha d)opmy TEKCTA: OUEHMNBATb HE TOJIbKO CoAep*KaHne TEKCTa, HO U ero d)opmy, aB
UenomMm — MacTepcCTBO ero NUCnosIHeHUA;

® Ha OCHOBE MMEIOLLMXCA 3HAHMM, }KU3HEHHOrO ONbITa NOABEPraTb COMHEHMUIO AOCTOBEPHOCTb
nmetowerics MHGopmMaLmm, 0bHapyKMBaATb HEAOCTOBEPHOCTb NOAyYaeMoi nHGopmMaLmm, npobensi
B MHOOPMALMM U HAXOAMUTb NYTM BOCMOJIHEHWA 3TUX NPOHENOB;

* B npouecce paboTbl C OA4HUM WU HECKOIbKUMM UCTOYHUKAMM BbIABAATb COAEPMKALLYHOCA B HUX
NPOTUBOPEUUNBYIO, KOHPIUKTHYIO MHPOPMALMIO;

® 1ICNO/Ib30BaTh MOJYYEHHbI OMbIT BOCNPUATUA MHGOPMALIMOHHbIX 06bEKTOB A/ 06oraleHus
YyBCTBEHHOTO OMbITa, BbICKa3bIBaTb OLLEHOUYHbIE CY>KAEHWNA U CBOIO TOYKY 3pEHUA O MNOJYYEHHOM
Co0bLWEHNN (NPOUYNTAHHOM TEKCTE)

. BbInyCKHUK noay4um 803MOMCHOCMb HAYYUMbCA:
® KpUMU4eCcKU OMHOCUMbCA K PeKaamHoli UHopmayuu;
® HaxX00UMb Ccrnocobsl NPosepKuU Npomusopeyusoli UHgopmayuu
. MpepmeTtHble pe3yabTaTtbl HaTypanbHbie yucna. lpobu. PaumoHanbHbie yucna
BbINYCKHMK HayumnTCS:
- NOHWMaTb 0COBEHHOCTM AECATUYHOM CUCTEMbI CYUCIIEHUS;
- ONepupoBaTb NOHATUAMM, CBA3AHHBIMM C AE/IMMOCTbIO HaTypPasibHbIX YnCeS;

- BbIparkaTb YMC/A B SKBUBANEHTHbIX GopMmax, BbibMpaa Hanbosee NoaxoaALLYIO B 3aBUCUMOCTHU OT
KOHKPETHOM CUTyaLmu;



- CPaBHMBATb U YNOPAA0YMBATL PaLMOHA/bHbIE YNCNA;

- BbINOJIHATb BbIYUC/NIEHUA C PAULUOHA/IbHbIMU YXACNaMU, COYETAA YCTHblIE N MUCbMEHHDbIE I'IpVIéMbI
BbIYMCNEHUN, NPUMEHEHWNE Ka/NIbKYNATOPaAa;

- UCMO/ZIb30BATb MOHATUA N YMEHWNA, CBA3aHHbIe C NPONOPLUNOHA/IbHOCTbIO BE/IMYUNH, NPOLUEHTAaMH, B
Xo4e peweHna mateMmaTuyeCKkmnx 3agay U 3aga4 N3 CMeXHbIX NpeaMeToB, BbINO/IHATb HEC/TOXKHbIe
npakTnyeckmne pvaéTbI.

Bbll'lyCKHUK nosay4um 803MOXHOCM®b!
- MO3HAKOMUMbCA € MO3UYUOHHbLIMU CUCMEMAaMU CYUCAEHUA € OCHOBAHUAMU, omau4Hbimu om 10;
- nyIy6umb u paszsumeo npedcmaeﬂeHu;v O HaGMypasibHbIX Yucsaax u ceolicmeax deﬂumocmu;

- HAYyYUMbCA UCM0/16308aMb MPUEMBbI, PAUUOHAAU3UPYIOWUE 8biHUCAEHUA, Npuobpecmu npusblyKy
KOHMPOAUPOB8aAMb 8bI4UCAEHUSA, 8bI6UPAA N0Ox00auuli 018 cumyayuu crnocob.

[DeiictButenbHble uucna

BbINYCKHUK HayuuTcs:

- UCNO/Ib30BaTb HaYaNbHble NPEeACTaBNEHNA O MHOMECTBE AEUCTBUTE/bHbIX YMCEN;
- onepupoBaTb NOHATUEM KBAAPATHOIrO KOPHSA, MPUMEHATb Er0 B BbIYUC/IEHUSAX.
BbINYyCKHUK MOsy4Um 803MOXHOCMb!

- passumso npedcmaeneHue O Yyucsie u 4ucsoebix cucmemax om HamypasibHbiX 00 OelicmeumersibHbIX
vucersn, o poau sbiqucneHuli e npakmuke,

- paszsume u y2aybume 3HaHUA 0 decamuy4Hol 3anucu delicmeumenbHbix Yucen (nepuoduyeckue u
Henepuoodu4yeckue 0pobu).

U3mepeHua, npubaunKeHUa, oLeHKN
BbINYCKHMK Hay4mnTCa:

- UICNONb30BaTb B XO/€E pelleHns 33434 3N1eMeHTapHble NpeacTaB/eHUs, CBA3aHHbIE C
NPUOANKEHHBIMM 3HAYEHUSMU BENNYNH,

BbInyCKHUK NoAy4uUm 803MOXHOCMb:

- MOHAMb, YMO YuCs08ble AaHHbIE, KOMOpPbIe UCMOb3YMCA 0418 XapaKmepucmMuKU 06veKmos
OKpyH(arouje2o Mupa, A6AAMCA NMPeuMyu,ecmeeHHo nPUbAUHEHHbIMU, YMO 10 3anucu
NPUBAUHCEHHbIX 3HAYeHU U, COOepPHAULUXCA 8 UHGOPMAYUOHHbBIX UCMOYHUKAX, MOXCHO CyOumb O
rnoepewHocmu npubauxceHus;

- MOHAM®b, YMOo rnoepewHocmso pesysbmama sblyucneHuli 0oarHa 6bimeo cousmepuma c
rnoepewHocmsrO UCXOOHbIX OGHHbIX.

Anre6bpanueckue BbiparKeHUA

BbINYCKHMK Hay4mnTCA:



- ONEPUPOBATb NMOHATUAMU KTOMKAECTBOY, KTOXAECTBEHHOE Npeobpa3oBaHMey, pellaTb 3a4auu,
cogepKalwme bykBeHHble AaHHble; paboTaTb ¢ dopmynamm;

- BbINO/IHATbL NPeobpa3oBaHMA BbipaXKeHUN, coaepKallmMx CTENEHN C LeibiIMM NOoKasaTeiaAMKN 1
KBaZpaTHble KOPHU;

- BbINO/IHATb TOXAECTBEeHHble Npeobpa3oBaHMA paLMOHabHbIX BbIPaXKeHMUIA Ha OCHOBE NPaBUA
OeNCTBUIM Haa MHOTroYIeHaMK U anrebpanyeckmm gpobamu;

- BbINOJIHATb Pa3/10oXKeEHNE MHOIo4Y1€HOB Ha MHOXUTENN.
BbII'IyCKHUK nosy4um 803MOXHOCMb Hay4YumeoecCA:

- 8bINOAHAMb MHO20UWA208bIE NPeobpa308aHUsA PAYUOHAIbHbIX 8blpaxceHul, NPUMeHAA WUpPOoKUli
Habop criocobos u npuémos;

- IPUMEHAMb Mo oecmeeHHble rpeobpa3osaHus 0414 peweHus 3a0a4 U3 pas/auYHbIX pa3oesnos
Kypca (Hanpumep, 0418 HaxoxdeHua Haubonblwe20/HaumeHble20 3HaYeHUs 8blIpareHus).

YpaBHeHusa
BbINYCKHUK Hay4yuTCA:

- peLwaTb OCHOBHbIE BMUAbI PaLMOHaAbHbIX YPaBHEHWNI C OAHOM NepeMeHHOM, CUCTEMbI ABYX
YPaBHEHWUI C ABYMA NEPEMEHHbLIMU;

- MOHMMaTb YPaBHEHME KaK Ba)KHEMLIYI0 MaTeMaTUYECKY0 MoAe b 418 ONUCAHUA N U3yYeHUs
pa3HoO0bpasHbIX peasibHbiX CUTyauuii, pellaTb TEKCTOBbIE 3a4a4M anredbpanyeckum mMetToaom;

- MTPUMEHATDb rpad)mquKme npeacraBneHnAa gna nccnegoBaHuUAa ypaBHEHMﬁ, ncenenoBaHnA m
peweHna cnctem ypaBHEHMﬁ C AByMA nNepemMeHHbIMMN.

BblﬂyCKHUK nosny4um e03MOXHOCMb!

- 087100emb crneyuanbHbIMU NPUEeMamu peweHus ypasHeHull u cucmem ypasHeHull; yeepeHHo
npumMeHaAmMs annapam ypasHeHul 011 peweHus pasHoobpa3HbIx 3a0ay U3 MamemMamuKu, CMeHCHbIX
npeomemos, NPAaKmMuKu;

- MpuMeHAMb 2paghuyeckue npedcmassneHuUs 045 UCCnedo8aHUs ypasHeHul, cucmem ypasHeHul,
codepxcaujux byKeeHHole KoaghguyueHmeol

. HepaBeHcTBa
BbINYCKHUK HayumnTCA:

- MOHNUMATb N NPUMEHATb TEPMUHONIOTUIO U CUMBOJINKY, CBA3aHHbIE C OTHOWEHNEM HEPABEHCTBA,
CBOICTBA YMCNOBbIX HEpPaBEHCTB;

- peLwartb IMHelHble HePaBEeHCTBA C OAHOM NepPeMeHHOM U UX CUCTEMbI; PeLLaTb KBagpaTHble
HepaBeHCTBa C ONOPOi Ha rpadunyeckmne NpeacTaBieHNs;

- MPUMEHATb annapaTt HEPABEHCTB A1A PELLWEHNA 3a4a4 U3 PAa3/ZINYHbIX Pa3aenoB Kypca.

BoInyCKHUK Noay4um 803MOMHOCMb HaYy4YUMbCA:



- PA3HO06PA3HBIM Mpuemam 00KA3amenbCmaa HepaseHCMs; y8epeHHo NpuUMeHAMs annapam
HepaseHcme 0718 peuweHUA pa3HoobpasHbIX MamemMamuyeckux 3a0a4 u 3a0a4 U3 CMEM(HbIX
npeomemos, NPAaKMuKu;

- MPUMeHAMb 2pagudeckue npedcmasaeHus 011 uccnedo8aHus HepageHcms, CUCMeM HepaseHcms,
codepxcaujux byKeeHHble KoaghguyueHmeol.

OcCHOBHbI€e NOHATUA. YucnoBble GyHKLMUMU
BbINYCKHMK HayumnTCS:

- NOHUMATb M UCMONb30BaTb GYHKLMOHAbHbIE NOHATUA U A3bIK (TEPMMUHbI, CUMBOINYECKME
0603HaveHua);

- CTPOUTb rpaduKM 3/1eMeHTapHbIX GYHKLUWUIA; UcCieAoBaTb CBOMCTBA YNCNO0BbLIX GYHKLUUIA Ha OCHOBE
n3y4yeHuA noseaeHus ux rpadpuKos;

- MOHMMaTb QYHKLMIO KaK BaXKHENMLUYIO MAaTEMATUYECKYIO MOAE/b A/1A ONUCAaHMA NPOLECCOB U
ABNIEHUI OKPYKAIOLLErO MUPA, NPUMEHATb QYHKLMOHANbHbIM A3bIK A8 ONMCAHUA U UCCef0BaHMS
33aBUCMMOCTEN MeXKAY PUINYECKMMU BENNUYNHAMM

. BbinyCKHUK noay4um 803MOXHOCMb HAYyYUMbCA:

- Mpo8odUMSb UCC/1e008AHUS, CBA3AHHbIE C U3y4YeHuem ceolicme ¢hyHKYul, 8 mom 4ucse ¢
UCMos16308aHUEM KOMIMbIOMEPA, HA OCHOBE 2paghUK08 U3y4eHHbIX pyHKUul cmpoums 6onee
CIOMHCHbIE 2PAPUKU (KYCOYHO-3A0AHHbIE, C €8bIKOAOMbIMU» MOYKAMU U M.1.);

- UCr0/16308aMb PYHKUUOHAbHbIE MpedcmasaeHus u cgolicmea pyHKyul 015 peweHus
mamemamuyecKkux 3a0a4 U3 passuYHbIx pazoesnos Kypca.

Yucnosble nocnefoBaTe/IbHOCTU
BbIMYCKHMK HayuuTCs:

- MOHMMaTb U UCNOIb30BaTb A3bIK NOC/NeA0BaTeNbHOCTEN (TEPMUHbBI, CUMBOJIMYECKME
0603HaveHun);

- NPUMeHATb GOPMYbl, CBA3AHHbIE C apPUPMETUYECKON 1 FTEOMETPUYECKOM Nporpeccueit, 1 annapar,
cPOPMMPOBAHHDBIN NPU U3YYEHUM APYTUX PA3LE/I0B KypCca, K PeLleHuto 3aady, B TOM Yucie ¢
KOHTEKCTOM M3 peasibHOMN KU3HU

. BbIYCKHUK 0Ay4Um 803MOMHOCMb HAY4YUMbCA:

- pewame KOMOUHUPOBAHHbIE 300a4U C PUMEHeHUeM opMys N-20 YaAeHa U CyMMbl epssix n
us1eHo8 apugmemuyecKkoli U 2eomempudeckoli npozpeccuu, MPUMeHSAA NPU 3Mom annapam
ypasHeHuli u HepaseHcms;

- MOHUMaMb apuU@PMemuYecKyro U 2e0Mempu4ecKyio Mpo2peccuro KaK hyHKUUU HamypanoHO20
apaymeHma; C8s3bi8aMb apUPMemMUYecKyro MNpo2peccuro ¢ AUHelHbIM POCMOoM, 2e0MeMPUYECKYHo
— C 3KCMOHEHYUAMbHbIM POCMOM.

OnucatenbHan CTaTUCTUKA —



BbINYCKHUK Hay4ynTCA NCNO/1b30BaTb I'IpOCTEﬁLIJME cnocobbl npeacraBneHnAa n aHannsa
CTaTUCTUYECKUX OaHHDbIX.

BbinycKHUK 1osy4um 803MOMHOCMb npuobpecmu nepeoHa4as16HbIl onbim opeaHu3ayuu cbopa
OaHHbIX PU MposedeHuUU 0npoca obWecmeeHHo20 MHEHUS, OCYWecmeaams UX aHaU3,
npeocmasname pesysaemamsi onpoca 8 sude mabauubl, Ouaz2pamMmel.

CnyuyaiiHble cobbITUA U BEPOATHOCTb

- BbINYCKHUK Hay4ynUTCA HaXxoAUTb OTHOCUTE/IbHYIO HYacTOTY U BEPOATHOCTb C/y4aMHOro cobbITuA. -
BbInyCKHUK NoAy4um 803MOXHOCMb puobpecmu onbim npoeedeHus cay4YaliHbix 3KCrepumeHmos,
8 MOM Yucs1e C TOMOULbIO KOMIMbIOMEPHO20 MOOeAUPOBAHUSA, UHMeprnpemayuu ux pesysnsmamos.
Kom6uHaTopuKa - BbinyCKHUK Hay4YnTCA pellaTbh KOMBMHATOPHbIE 334a4M Ha HaXOoXAeHWe YMcna
06bEKTOB MU KOMBUHALUMT. —

BbInycKHUK M0ay4um 803MOXCHOCMb HAYYUMbCA HEKOMOPbIM CeyuaabHbIM MPUemMam peuieHus
KOMOUHAmMopHbIx 3a0ay.

HarnapHaa reometpua
BbINYCKHUK Hay4unTCA:

- pacno3HaBaTb Ha YepTerkax, PUCYHKaX, MOLENAX M B OKPY»KAlOLLLEM MUpPE NIOCKUE U
NPOCTPaHCTBEHHbIE FEOMETPUYECKNE PUTYPbI;

- pacnosHaBaTb pa3BepTKM Kyba, NPAMOYro/ibHOro napanienenvnena, NpasuibHONW NMPammnabl,
UMANHAPA U KOHYCa;

- CTPOUTb Pa3BEPTKM KyHa 1 NPAMOYro/ibHOro Nnapannenenunesa;

- onpeaenaTb Mo AMHEWHbIM pa3mepam PasBepTKU GUrypbl IMHENHbIe pa3mepbl camoit purypbl n
HaoboporT;

- BbIUMCNATb 06bEM NPAMOYTro/sibHOIro napannenenumnena.
BbinycKHUK noay4yum 803MOXHOCMb:

- HAy4YumsCA 8bl4UC/IAMb 06Bvembl npocMmMpaHCmMeBEeHHbIX ceomMmempuyecKux d)ueyp, COCMAssiIeEHHbIX U3

MPAMOY20/bHbIX Napasnenenunedos;
- yenybume u pazeume npeocmasseHus 0 NPOCMPAHCMBEHHbLIX 2e0Mempu4ecKux (puaypax;

- HAy4uUmMosCA NPUMeEHAMb NOHAMUE Pa38epmKu 015 8bIMOAHEHUA MPAKMUYECKUX pACHemos.
FeomeTpuueckue epurypbl

BbINYCKHMK HayumuTcs:

- MNO0/1b30BATbCA A3bIKOM reoOMeTpUnN ANnAa onncCaHMA NpegmeToB OKpyXKakoLwero mnpa n nx B3aMMHOro
PacnoNI0XKeHUA,

- pacno3HaBaTb M M306parkaTb Ha YepPTEMKAX U PUCYHKaX reomeTpuyeckue Gpurypbl U ux

KOHUrypauunm;



- HAXO4MUTb 3HAYEHMUA OJINH INHENHBIX SN1EMEHTOB GUIYP N UX OTHOLLEHMSA, FTPAAYCHYIO Mepy Yri10B
ot 0° no 180°, npumeHssa onpeneneHns, CBOMCTBa U NpU3HaKK GUryp U UX 3/1EMEHTOB, OTHOLLEHUSA
¢ouryp (paseHcteo, nogobue, CUMMETPUKM, NOBOPOT, NapanneNbHblii NepeHoc);

- ONepMpOoBaTb C HaYaIbHbIMWU MOHATUAMM TPUTOHOMETPUM U BbINONHATL 3/1IEMEHTapPHbIe onepaLmm
HaZ GYHKUMAMM YIIO0B;

- pewaTb 3a4a41 Ha A0Ka3aTe1IbCTBO, ONMUPAACb Ha U3YHEHHDbIE CBOWCTBA d)Mryp M OTHOLWIEHUN
mMexgy HUMU N npnumeHAAa nsyvyeHHbole meTodbl 40Ka3aTe/IbCTs,

- pewaTtb HeECNIOXKHble 3a4a4U1 Ha NOCTPOeHNEe, NPUMeHAA OCHOBHbIE a/ITOPUTMbI MOCTPOEHUA C
NMOMOLBIO LMPKRYA U J'IMHEf;IKVI,'

- pewaTtb I'IpOCTEVILLIVIE nAaHNmeTpunvyecKkune 3aga4qym B NpoCTpaHCTBE.
BobinycKHUK noay4yum 803MOXHOCMb:

- 08/100emb Memoodamu peuwleHuUsa 30004 Ha 8bI4UCAEeHUS U 00Ka3amesnscmea: Memoodom om
npomueHo20, Memooom nodobus, memooom nepebopa 8apuAHMO8 U MemoooM 2eoMempu4ecKux
Mecm movek;

- npuobpecmu ornbim npuMeHeHUs an2ebpauyecKkozo U mpu2oHoMempu4ecKo2o annapama u uoeli
08UXCEHUA Npu pewleHUU 2eoMmempuvecKux 3a0ay;

- 08100emb mpaduyuoHHoU cxemoll pewieHUa 3a0a4 Ha NOCMPOEHUE € MOMOWbIO UUPKYAA U
AUHelKu: aHaau3, nocmpoeHue, 00Ka3amesnbcmeo U Uccsie0osaHue;

- Hay4umsCa pewams 3a0a4u Ha NOCMPOEHUE MeMoOoM 2eoMempuUYecKo20 Mecma moYex u
mMmemodom rnooobus;

- npuobpecmu onbim Ucci1edo08aHUA c8olicme MAAHUMEMPUYECKUX ghuzyp C MOMOU,bIO
KOMIMbIOMEePHbIX MPo2Pamm;

- Npuobpecmu ofbim 8bIMOAHEHUA MPOEKMO8 Mo memam «feomempuyeckue npeobpasosaHus Ha
naockocmu», «[locmpoeHue ompe3Koe no gopmysne».

N3mepeHne reomeTpuUecKnX BEIMUUH
BbINYCKHMK HayumMTCS:

- UICNONb30BaTb CBOMCTBA M3MEPEHMA AJINH, NNOLWAAEN, YINI0B NPW PELLEHUM 33434 Ha HaxoXaeHue
OJIMHbI OTPE3KA, OKPYKHOCTHU, YT OKPYXKHOCTU, rpagycHOM mepbl yraa;

- BbIMMCAATH NJIOWAAM TPEYrO/IbHUKOB, MPAMOYrO/IbHUKOB, Napas/iesIorpaMmoB, Tpanewunin, Kpyros
N CEKTOpPOB;

- BbIYUCAATL AJIMHY OKPYKHOCTU, AJIMHY AYTN OKPYXKHOCTY;

- BbIYMUCAATD AJIVHBI IMHENHbIX 3/1EMEHTOB GUTYP U UX YIAbl, UCMONb3YA GOPMY/bl SANHBI
OKPY!KHOCTM U A/INHBI AYTN OKPYXKHOCTU, dopmynbl naowaaen ouryp;

- peLwwaTb 33434M Ha A0KA3aTeNbCTBO C UCMOJIb30BaHMEM GOPMYN A/MHbBI OKPYKHOCTU U AJIUHBI AYTU
OKpY»HOCTH, bopmyn naowaaen duryp;



- pewaTb NpakKTh4yeCcKkne 3aga4v4un, CBA3aHHblIe C HaXoXaeHNEM reomeTpnvyecknx sBenN4YnH (MCI'IOI'IbSYFI
npu HeO6XOAMMOCTM CNPaBOYHUKU U TEXHUYECKHNE CpEACTBa).

BobinycKHUK noay4yum 803MOXCHOCMb HAYy4YUMbCA:

- 8bIMUCAAMb MA0WA0U hueyp, cocmassieHHbIX U3 08yx usu 6osnee npamMmoy20/bHUKOS,
napannenozpammos, mpeyaosbHUKO8, Kpyaa U CeKmopa;

- 8bl4YUC/TIAMb I'IﬂOLL{GaU MHO20Yy20s/1bHUKO8, UCINos1b3yd OMHOWEeHUA pasHosesiuKkocmu u
pasHococmaesieHHocmu,

- NpuMeHAMeb aneebpaudeckuli u mpuzoHomempuveckuli annapam u udeu 08UMCEHUSA NPU peuleHuu
30004 Ha 8bl4ucseHue naoujadeli MHO20y20/16HUKOS.

KoopauHaTtbl
BbINYCKHUK HayyuTCA:

- BbIYUCNATb A/IMHY OTPEe3Ka No KOOpAMHATaM ero KOHL0B; BbIYUCNATb KOOPAUHATLI CEpeanHbI
OTpe3sKa;

- UCNO/b30BaTb KOOPAMHATHBIN MeToA, ANA U3YYEeHMA CBOMCTB NPAMbIX U OKPYMKHOCTEN.
BbIYCKHUK MOAY4UM 803MOXHOCMb:
- 08/100emb KOOPOUHAMHbLIM MeMOoOOM peuwleHus 3a0a4 Ha 8bI4UC/AEHUSA U O0KA3amesibCmeda;

- npuo6pecmu Ooriblm Ucrios1b30840HUA KOMIMbOMEPHbLIX Nnpocpamm 0719 GHAAU3A YACMHbIX cnyvyaes
830UMHO20 PAcCrio/IOHEeHUA Opr)f(HOCmEﬁ u ripAamelix;

- nIpuobpecmu orbim 8bIMNOAHEHUS NMPOEKMOo8 Ha memy «[TpumeHeHue KoOopOUHAMHO20 Memoda
Mpu peweHuu 30004 Ha 8bI4UCAEHUA U 00KA3amesbcmeaa».

BekTtopbl
BbINYCKHUK Hay4unTCA:

- onepunpoBaTb C BEKTOpPaMm: Haxo4uUTb CYMMY U Pa3HOCTb ABYX BEKTOPOB, 3a4aHHbIX
reomeTpumyeckun, HaxoauTb BEKTOD, paBHbIVI npounsseneHunto 3a4aHHOIro BEKTOPa Ha YNCho;

- HAXOAUTb /1A BEKTOPOB, 3a4aHHbIX KOOPAMHATAMM: A/IMHY BEKTOPA, KOOPAMHATbI CYMMbI U
pasHoOCTU ABYX U 6onee BEKTOPOB, KOOPANHATbI NPOM3BEAEHUS BEKTOPA HA YMCI0, MPUMEHASA NpU
HeobXxoAMMOCTM coYeTaTeIbHbIN, MepPeMeCcTUTE/IbHbIN U pacnpeaenTe/ibHbliA 3aKOHbI;

- BbIYUCNIATb CKaNAPHOE nNpon3seaeHNeE BEKTOPOB, HAX0AUTb Yrosl MexXay BEKTOPamu,
YCTaHaB/MBaTb NepneHaAnKyn1aApHOCTb NPAMbIX

. BblﬂyCKHUK nosy4um 803MOXHOCM®b!
- 08100emob B8EKMOPHbIM memooom 011 peweHuA 30004 HA 8bIYUCAEHUA U 60Ka3amenbcmea;

- Ipuobpecmu oMnbim 8bIMOAHEHUSA MPOEKIMO8 Ha MeMy «PUMeHeHUe 8EKMOopPHO20 Memooda rnpu
peweHuu 3a0a4 Ha 8bI4uUCAeHUA U 00Ka3amenscmea.



