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1. 06wan xapaKTepuCTUKa NpuMepHoi paboyeit nporpamMmsl
o6weobpasosaTenbHoi AucuMnanHbl «MaTemaTukay

1.1. MecTo gMCUUNANHBI B CTPYKTYpe NpodeccuoHanbHoi o06pasoBaTenbHoil
nporpammsl CMO:

O6weobpasoBaTenbHas gucuunanHa «Matematuka» sBAseTCs 006s3aTeNbHOI
yacTblo  06ue0bpa3oBaTeNbHOrO  UMKAA  0Opa3oBaTeNbHOW  MporpamMmbl B
cootBetcTBun ¢ Proc

(npogeccun/cneymnansHocri)

1.2. Llenn n nnaHmpyemble pe3ynbTaThl OCBOEHUA BUCLUNAUHDI:

1.2.1. Uenb gucuymnnunHbl

ConepxaHue nporpammbl 061e06pa3oBaTeNbHON AUCLUNINHBI «MaTeMaTUKa»
HanpaBNeHO Ha [AOCTUXKEHME Ppe3ynbTaTOB €e W3Y4eHUss B COOTBETCTBUM C
TpeboBaHuamu ®rOC COO ¢ yueTom npodeccuoHanbHoi HanpasneHHoct ®TOC CMO.

1.2.2. NnaHupyemble pe3ynbTaThl 0CBOEHUA 061e06pa30BaTeNbHON AUCLUNINHBI B
cootBetcTBuu ¢ ProC Cro u Ha ocHose ProC COO

Ocoboe 3HayeHune gucuunanHa nmeet npu dopmuposaHum u passutum OK u MK
(OK  ykassiBarorca u3  Hosoro  makera @I0OC (10 2022 roga no
npogeccumn/cneynansHocTy).



CaMOCTOSATE/IbHO BbINOMHATL TaKyl0 AeATENbHOCTb;

- UHTEpEeC K pa3NnyHbIiM chepam npodeccuoHanbHoi
nesTenbHOCTH,

Osnapexue YHWUBEPCabHbIMU
No3HaBaTe/IbHbIMU LENCTBUAMMK:

a) 6a30Bble NorMyeckue feincTeus:

y4eOHbIMY

- CaMOCTOATENIbHO thopmynnpoBaTh "
aKTyanuM3uMpoBaTb npobnemy, paccMmatpuBaTh ee
BCECTOPOHHE;

- YCTaHaBNMBaTb CYIECTBEHHbIN NPU3HAK UK
OCHOBAHWA [Nf CpPaBHEHWs, Knaccudukaumm u
0606UieHMA;

- onpeaenaTb  LUEAM  [OeATENbHOCTY, 3a[4aBaTh

napaMmeTpbl U KPUTEPUU UX AOCTUKEHUSA;
- BbIAIBNATb 3aKOHOMEPHOCTU M MpPOTMBOPEYUs B
paccMaTpMBaeMbIX ABNEHUSAX;
- BHOCWUTb KOPPEKTUBbI B AEATENIbHOCTb, OLEHUBATH
COOTBETCTBME Pe3yNbTaToB LEeNAM, OLEHUBATb PUCKM
NoCNeacTBUMN 1eATENbHOCTU;

061me KomneTeHLAH MnaHupyeMbie pe3ynbTtaThl 06y4eHUs
06wue’ AucunnnuHapHble?®
OK 01 BbiGupatb cnocobbl - TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU-BNaAeTb METOAAMM JOKA3aTENbCTB, AITOPUTMAMI PELIeHUs 3aaay;
pelleHu1s 3aaay MacTepcTBa, Tpyaoniobue; yMeHWe hopMyNMpPOBaTh ONpeaeneHus, akCMOMbl U TEOPEMbI,
NpodeCccMoHanbHOIA - TOTOBHOCTb K  aKTUBHOW  [eATeNbHOCTU[NPUMEHSTL X, MPOBOAUTDL AOKA3aTesbHble PACCYXKAEHUSA B X0ae
[EATENILHOCTM NPUMEHUTENBHO TEXHOJOTMYECKON M COLMaNbHONM HanpaBNeHHOCTUpelleHns 3a4ay;
K Pa3fiMYHbIM KOHTEKCTaM CNOCOGHOCTb  MHULWMPOBATb,  MAAHMPOBATb W~ YMETb ONEPUPOBATL NOHATUAMU: CTEMNEHb YNCNA, NOTapUdM

4MCNA; YMEHWE BbINONHATD BbIYUCNEHNE 3HAYEHWIA U
npeo6pa3oBaHNA BbIPAXKEHWNI CO CTENEHAMM U Norapudmamu,
npeo6pa3oBaHns APOOHO-PALMOHANBHbIX BbIPaXKeHU;

- YyMETb ONEPUPOBATb MOHATUAMU: PaLMOHANbHbIE,
WppaLMOHabHble, NOKa3aTe/bHble, CTENEHHbIE, NorapupmMuyeckue,
TPUrOHOMETPUYECKNE YPAaBHEHUS N HEPABEHCTBA, UX CUCTEMbI;

- yMETb ONepupoBaTb NOHATUAMU: DYHKLMA, HENPEpPbIBHAS
(byHKLMSA, NPOU3BOAHASA, NEPBO0OPA3HAs, ONPEAeNeHHbIN
WHTErpan; yMeTb HaXOAWUTb MPOU3BOAHbLIE 3/IEMEHTAPHbIX DYHKLMIA,
MCMONb3yA CNPABOYHbIE MAaTepMabl; UCCIEA0BATH B MPOCTEMLWNX
cnyyasx GYHKLMUM HA MOHOTOHHOCTb, HAXOAUTb HaMbobLIKE U
HaMMeHbLUKME 3HAYEHUA PYHKLUIA; CTPOUTL TPAaUKM MHOTOUNIEHOB
C MCNONb30BaHMEM annapaTta MaTeMaTMYecKoro aHanm3a;
NPUMEHATb NPOU3BOLHYIO NPY PELLEHMU 3aL,a4 HA ABUXKEHME;
pewwaTb NPaKTMKO-OPUEHTUPOBAHHbIE 3aa4uM HAa HanbonbluKe U
HaMMEHbLUME 3HAYEHUSA, HA HAXOXAEHWUE NYTH, CKOPOCTU U
YCKOpEeHUs;

- yMeTb ONepupoBaTb NOHATUAMU: PaLMOHaNbHAA DYHKUKUS,
noka3sartesibHasa yHKLMA, CTeneHHasa dyHKLKA, norapudmmyeckas

' YKa3blBAlOTCS IMYHOCTHbIE U MeTanpesMeTHble pesynbtatsl 3 ®F0C COO (B nocnegHeit pegakuum ot 12.08.2022) B otrnaronsHoi hopme, hopmupyemble 061weobpasoBaTensHoi

ANUCLUMNINHON

¢ lucumnnnHapHsle (MpeaMeTHble) pe3ysibTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX MOJHbIM nepeyHem o TOC COO (B nocnenHen peaakumum ot 12.08.2022




- pa3BMBaThb KPeaTMBHOE MblIlWAEHWUE MpPU pPELIEHNUM
KM3HEHHbIX Npo6nem

6) 6a3oBble UCCNeao0BaTENbCKUE AeHCTBUA:

- BNIafieTb HaBblKaMu y4yeOHO-UCCNeA0BaTENbCKON K
NPOEKTHOI [AeATeNbHOCTU, HaBbIKAMM pa3pelleHus
npobnem;

BbIABNATL  MPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyannM3nMpoBaTh 3afady, BblABUraThb rMNOTE3y ee
peleHuns, HaxoauTb apryMeHTbl AN [l0Ka3aTenbCTea
CBOMX VTBEPXAEHWil, 3aaaBaTb NapameTpbl K
KpUTEPUMN peLleHNs;

aHaNM3MpoBaTb MNONy4YEHHble B XOAE peleHUs
33fauyn  pe3ynbTaTbl, KPUTUYECKU OLEHMBATL WX
0CTOBEPHOCTb, NPOrHO3MPOBATh U3MEHEHUE B HOBbIX
YCNOBUSX;

-- YyMeTb NepeHOCUTb 3HAHUA B MO3HABATE/IbHYIO U
NPaKTUYECKYI0 06NaCTU KU3HEAEATENbHOCTY;
YMEeTb  WHTErpupoBaTb 3HaHMA U3
npeaMeTHbIX obnacTe;

- BbIABUraTh HOBbIE UAEW, NPeanaraTh OPUrMHaNbHbIE
NOAXO0fbl U pelleHuns;

1 CNOCOOHOCTb UX UCMNOJIb30BAHUA B NO3HABATEJLHOIA
1 COLManbHOM NpaKTuKe

pa3HbIX

(byHKLMA, TPUroHOMeTpUyeckne GyHKLUm, obpatHbie hyHKLUK;
YMEHMe CTPOUTb rpauKmn n3yyeHHbIX DYHKLWUIA, MCNONb30BaTh
rpacmK1 Npu n3y4eHUn NPoLECCOB U 3aBUCUMOCTEN, NPU peLleHnm
3afay U3 Apyrux y4ebHbIX NpeAMETOB 1 3aAay U3 peanbHOW XKNU3HU;
BblpaXkaTb GOPMynaMu 3aBUCUMOCTU MeXAY BENNYMHAMK;

- yMeTb pelaTb TeKCTOBbIE 33[ia4M Pa3HbIX TUMOB (B TOM YKCNe Ha
NPOLLEHTbI, LONN M YaCTH, Ha BUXKEHWe, paboTy, CTOMMOCTb
TOBApPOB W YCAVT, HANOTW, 33Aa4u U3 061aCTV yNpaBReHUs NYHbIMU
N ceMenHbIMM DUHAHCaMM); COCTaBAATb BbIPAXEHUS, YPaBHEH NS,
HepaBeHCTBA M UX CUCTEMbI N0 YCII0BUIO 3a[,a4K, UCCNef0BaTh
NoNyYeHHOe peLleHne U OLeHMBATL NPaBLONOLOOHOCTL
pe3ynbLTaTos;

- yMeTb ONepupoBaTb NOHATUAMU: CpeaHee apudmeTnyecKoe,
MefMaHa, Hanbosnbluiee U HaUMeHblIee 3HaYeHUs, pa3max,
mcnepcus, CTaH[ApTHOE OTKIOHEHWE YNCIOBOro Habopa; ymMeTb
W3BNeKaTb, UHTEPNPeTMPOBaTL MH(OPMALMIO, NPEACTaBAEHHYIO B
Tabnuuax, Ha guarpammax, rpamkax, oTpaxarollyo CBOMNCTBA
peanbHbIX NPOLECCOB U ABNEHWIA; NPeACcTaBNATbL UHDOPMALMIO C
nomoLLblo TabNuL, M Auarpamm; UCCnefoBaTb CTaTUCTUYECKUE
[laHHble, B TOM YuChe C npuMeHeHneM rpanyeckux MeTo[0B
3NEKTPOHHbIX CPEACTB;

- YMeTb 0NepupoBaTh NOHATUAMMU: CAYYANHBINA ONbIT U CyYyanHoe
COObITUE, BEPOATHOCTb CAIYYANHOIO COOLITUS; YMEHUE BBIYUCNAT
BEPOATHOCTb C MCNONb30BaHWNEM rpadMyecKux METOS0B;
NPUMEHATb POPMYINbI CIOKEHNUSA U YMHOXEHUA BEPOATHOCTEN,
KOMOGUHATOPHble hakTbl U hOpMyNbI NPU pelleHnm 3aaay;
OLLeHWBaTb BEPOATHOCTU peabHbIX COObITUIA; 3HAKOMCTBO CO

Cﬂy‘-lal;iHblMl/l BENNYNHAMU; YMEHUE NPUBOANTL NPUMEPDI




NPOSBNEHNA 3aKOHA OONbLINX YNCEN B NPUPOLHBIX 1
00LLECTBEHHbIX SBIEHUAX;

- YMeTb ONEepUpPOBaTb NOHATUAMMU: TOUYKA, NPAMAs, NNOCKOCTb,
NPOCTPAHCTBO, ABYrPAHHbIN Yro, CKpewuBaoLwmecs npsamble,
napannenbHoCTb M NePNeHANKYNAPHOCTb NPAMbIX U NIOCKOCTEN,
Yol MeXay NpsMbIMU, Yroa MEXAY NPAMOI U NNOCKOCTbIO, Yron
MeXAy NJ0CKOCTAMMU, PAacCTOSHWE OT TOYKM O NIOCKOCTH,
PacCTosiHUE MEXAY NPSMbIMU, PACCTOSHUE MEXAY NNOCKOCTAMY;
yMEHWe UCNONb30BaThb NPYK pelleHnn 3aa4 u3yyeHHble GakTbl 1
TeopeMbl NNaHUMETPUM; YMEHUE OLEHMBATL pa3Mepbl 0ObEKTOB
OKpYaloLWero Mupa;

- YMeTb ONEepUpPOBaTb NOHATUAMM: MHOFOrPAHHMK, CEYEHUE
MHOrOrpaHHu1Ka, Ky6, napannenenunea, npu3mMa, nupamuaa, gurypa
M NOBEPXHOCTb BPALLEHNS, LMANHAP, KOHYC, Wap, cdhepa, ceYeHns
hurypbl BpaLLEHNSA, NIOCKOCTb, Kacalowasncs chepsl, LUAMHLPA,
KOHyCa, NA0Wazb NOBEPXHOCTU MMPAMUALI, NPU3MbI, KOHYCA,
UMAMHAPA, Nowwaab cdepbl, 06beM Ky6a, NpAMOYroibHOro
napannenenunena, nMpamuabl, NpU3Mbl, LUAUHAPA, KOHYCA, Wapa;
yMeHMe n306paxaTb MHOrOrpaHHMKN U NOBEPXHOCTU BPALLEHMSA, UX
CEeYEHUs OT PYKU, C MOMOLLbIO YEPTEXKHbIX MHCTPYMEHTOB W
371EeKTPOHHbIX CPEACTB; YMEHWE PAcno3HaBaTh CUMMETPHUIO B
NPOCTPAHCTBE; YMEHWE Pacno3HaBaTb NpaBuUbHble
MHOTOrpaHHUKY;

- YMeTb ONepUpoBaTh NOHATUAMMU: BUXKEHME B MPOCTPAHCTBE,
nofo6Hble hUrypbl B NPOCTPAHCTBE; UCMOJIb30BaTh OTHOLWEHME
naowWwasein noBepxHoOCTeil 1 06LeMOB NOA0OHBIX hUryp npu
peleHnn 3apay;




- YMETb BbIYUCAATL FeOMETPUYECKUE BENNYUHBI (BIMHA, yron,
nnowagb, 06veM, NNowWasb NOBEPXHOCTH), UCMONb3YA U3YYEHHble
hopMyNbl U METOABI;

- yMeTb ONepupoBaTb NOHATUAMK: NPAMOYrONbHAA CUCTEMA
KOOPAMHAT, KOOPAMHATbl TOYKMW, BEKTOP, KOOPAMHATLI BEKTOPA,
CKanApHOe Npou3BefeHune, yroi Mexay BeKTopamu, CyMma
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YNCNO; HAXOAUTb C MOMOLLbIO
M3y4YeHHbIX GOPMYN KOOPAMHATLI CepeanHbl 0Tpe3Ka, paccTosHue
MeXnay 4BYMA TOYKaMK;

- yMETb BbIOWpPaTh NOAXOAALMNIA N3YYEHHbI METOA A1 PelleHus
3ajauu, pacno3HaBaTbh MaTemMaTuyeckme dhakTbl U MaTeMaTuyeckme
MOAENN B NPUPOAHbBIX U 0OLWECTBEHHbIX ABNEHUAX, B UCKYCCTBE;
YMeHWe NPMBOLUTL MPUMEPbLI MAaTEMATUUYECKUX OTKPbITUN
POCCUICKOWN M MUPOBON MaTeMaTUY4eCKON HAaYKMU.

- YMeTb ONepupoBaTb MOHATUAMMU: ONpefeneHne, akCuoma,
Teopema, CiefcTBue, CBOMCTBO, MPU3HaK, 4OKA3aTenbCTBO,
paBHOCU/IbHbIE POPMYNPOBKHK; yMeHWE GopMyanpoBaTh 06paTHoe
W MPOTUBOMNOJIOXHOE YTBEPKAEHWE, NPUBOLUTL MPUMEPLI U
KOHTpPNpUMEPpbI, UCMONb30BaTb METO, MaTEMATUUECKON MHOYKLMK;
NpPOBOAMTb JOKa3aTesbHble pacCyXAeHua Npu pelweHnn 3aaay,
OL,€HMBATb OTMYECKYI0 NPaBUIbHOCTb PACCYXKAEHUN;

- YMeTb ONepupoBaTh MOHATUAMU: MHOXECTBO, MOAMHOXECTBO,
onepauumn Hag MHOXeCTBaMU; yMeHWe UCMOb30BaTb TEOPETUKO-
MHOXECTBEHHbI annapart AN ONUCaHMA peabHbiX MPOLECCOB U
ABJIEHUN NPU pelleHnn 3aAay, B TOM YUCNE U3 APYTUX YYeOHbIX
npeaMeTOB;

- yMeTb ONepupoBaTh NOHATUAMU: rpad, CBA3HbIN rpad, nepeso,
LMK, rpac Ha NAOCKOCTM; yMeHMe 3a4aBaTb M ONKUCHIBATH rpadbl




pa3IMYHbIMKU CNocobamu; UCNONb30BaTh rpadbl NpU pelleHum
3apay;

- yMeTb CBOOOAHO ONEPMPOBATL NOHATUAMU: COYETAHNUE,
nepecTaHoOBKa, YMCNO COYETAHUI, YUCNO NEPECTAHOBOK; OMHOM
HbloTOHA; yMeHUe NPUMEHATb KOMOUHATOPHbIE haKTbl U
paccyXaeHus Ans pelweHus 3aaay;

-yMeTb ONepupoBaTh MOHATUAMU: HATYPaNbHOE YUCNO, Lenoe
4MCNO, OCTATOK MO MOAYNIO, PaLMOHANBHOE YNCTIO,
MPPaLMOHANbHOE YNCI0, MHOXKECTBA HATypabHbIX, LenblX,
paLMOHANbHbIX, [EACTBUTEbHBIX YUCEN; YMEHWE UCMONb30BAT
NPU3HAKM LENMMOCTH, HAUMMEHbLNIA 0BT aenuTenb 1
HaMmeHbluee obuee KpaTHoe, anropuTm EBKIMAA Npu pelweHnm
33a/1a¥; 3HAKOMCTBO C Pa3NIMYHbIMM MO3MLUMOHHBIMU CUCTEMAMM
cUMCNeHus;

- yMeTb CBOOOAHO ONEPMPOBaTb MOHATUAMMU: CTENMEHD C LENbIM
rnoKasaTteneM, KOpeHb HaTypasibHO CTENEHH, CTENEHb C
paLuMoHaNbHbIM NMOKa3aTeneM, CTeneHb C AeNCTBUTENbHbIM
(BelecTBEHHbIM) NOKa3aTenem, norapudm YMcia, CUHYC, KOCUHYC 1
TaHreHC NPOWU3BOJILHOTO YNCNA;

- YMeTb ONepUpoBaTh NOHATUAMM: TOXLECTBO, TOXKAECTBEHHOE
npeo6pa3oBaHue, ypaBHeHE, HEPABEHCTBO, CUCTEMA YPABHEHWIA U
HepaBeHCTB, PABHOCUNIbHOCTb YPABHEHWIA, HEPABEHCTB U CUCTEM,
pauMoHanbHble, MppaLMOHaNbHbIE, MTOKA3aTebHble, CTENEHHbIE,
norapumMnyeckmne, TPUroHOMETpUYECKUE YPaBHEHNS, HEpaBEHCTBA
W CUCTEMbI; yMEHUE PEeLaTh YPAaBHEHNS, HEPAaBEHCTBA U CUCTEMBI C
NOMOLLbIO Pa3IMYHbIX NPUEMOB; pellaTb YPaBHEHUS, HEPABEHCTBA
W CUCTEMbI C TAPAMETPOM; NPUMEHSATL YPABHEHUS, HEPABEHCTBA, X
CUCTEMbl ANA PELleHNs MaTeMATUYeCKMX 3aaY W 3afay U3
Pa3/IMYHbIX 061aCTeil HAyKW U peanbHON XU3HU;




-yMeTb CBOOOJJHO ONepupoBaTh MOHATUAMU: TpauK PYHKLMMY,
obpaTHas hyHKLUUA, KOMNO3ULUA PYHKLWIA, NUHENHASA QYHKLMSA,
KBagpaTUyHas yHKLUMA, CTeNeHHAA DYHKLMA C LenbiM
nokasatefnem, TPUroHoMeTpuyeckue GyHKLMK, 06paTHble
TpUroHomeTpuyeckue yHKLMK, NOKa3aTeNbHaA 1
norapudmmuyeckas GyHKLUM; yMeHME CTPOUTb rpaduKn dyHKLNNA,
BbIMOHATL Npeobpa3oBaHus rpadMKoB hyHKLUMIA;

yMeHMe NCnonb3oBaTb rpatmKku QYHKLWUI ANS U3yYeHns
NpOLEeCCOB M 3aBUCMMOCTEN NPU pPeLleHnn 3aAad U3 Lpyrux
y4eOHbIX MTPeMETOB U U3 PeaNbHOI XKU3HU; BbipaxaTb hopMynamu
3aBUCUMOCTU MEXIY BEMYNHAMM;

yMeHue cBo60HO ONepupoBaTh MOHATUAMU: YETHOCTb DYHKLMUK,
NepUoANYHOCTb PYHKLMM, OTPaHNYEHHOCTb YHKLMUY,
MOHOTOHHOCTb PYHKLMM, IKCTPEMYM (DYHKL MK, HAMbONbLIEe U
HauMeHbllee 3Ha4YeHUs DYHKLUM Ha NPOMEXKYTKE; YyMeHue
NpPOBOAWTb UCCNef0BaHME DYHKLNM;

VMeHWe UCMONb30BaTb CBOMCTBA U rpadMKkn PYHKUWIN ANA peLleHuns
YpaBHEHWI1, HEPAaBEHCTB U 3aAay C NapamMeTpamu; u3obpaxarb Ha
KOOPAWHATHOM NJIOCKOCTU MHOXECTBA pPelleHUin ypaBHEHUN],
HEpPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOAHO ONEPUPOBaThb NOHATUAMMU: NOCNEL0BATENbHOCTD,
apudmeTnyecKkas nporpeccus, reomeTpuyeckas nporpeccus,
becKoHeYHo ybbiBatoLas reoMeTpuyeckas Nporpeccus; ymeHune
3aaBaTb NOCNEL0BATENIbHOCTY, B TOM YUCNE C NOMOLLbIO
peKyppeHTHbIX popmyn;

- yMeTb ONepupoBaTh NOHATUAMU: HENPEPLIBHOCTb DYHKLNK,
acumMnTOThl rpaduka dyHKLWKM, NepBas u BTOpas Npou3BofHas
(YHKLMUM, TEOMETPUYECKUIA N PU3NYECKUIA CMBICN MPOU3BOLHOW,
nepBoobpa3sHas, onpefeneHHbI MHTErpan; yMeHne HaxoauThb
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acMMnTOThl rpadmKa DYHKLMK; YMEHWUE BHIYUCAATL NPOU3BOLHbIE
CYyMMbl, NPOU3BEEHMSA, YACTHOTO M KOMNO3ULUYU DYHKLMIA,
HaxoAWUTb YpaBHEHWE KacaTeNbHOM K rpadmky dhyHKLMHK;

yMEHWe UCMONb30BaTh NPOU3BOAHYIO A1 UCCNEA0BAHUSA QYHKLUNA,
15 HAXOXAEHUA HAUNYYILEro PelleHNs B MTPUKNALHBIX, B TOM
4ucne coLnanbHO-3KOHOMUYECKUX U PU3NYECKUX 3aaauax, ANs
onpegeneHns CKOPOCTU U YCKOPEHUS; HAXOAMUTb NIOLAAN U
06beMbl GUTyp C NOMOLLbIO MHTErpana; NPUBOAUTL NPUMEPbI
MaTeMaTU4YeCcKoro MOLEeIMPOBaHUS C MOMOLLbIO
nMddepeHLnanbHbIX YpaBHEHU;

- YyMETb ONEPUpPOBaTh MOHATUAMU: KOMMIEKCHOE YUCTIO,
COMpPSXKEHHbIE KOMMIEKCHbIE YNCa, MOAY/b U apryMeHT
KOMMIEKCHOTO Yncna, Gopma 3anncy KOMNIEKCHbIX Yncen
(reomeTpuyeckas, TPUroHOMeTpMYeckas u anrebpanyeckas); ymeTb
NPOM3BOANUTL apUMETUYECKNE AeCTBUA C KOMMNEKCHbBIMM
4ucnamu; NPUBOAUTb MPUMEPBI MCNONb30BAHUA KOMNIEKCHBIX
uucen;

- yMeTb CBOOOAHO ONepupoBaTh MOHATUAMMU: CPefHee
apudmeTMyeckoe, MeanaHa, Hambonbllee N HauMeHblIee 3HAYEHNS,
pa3Mmax, fucnepcus, CTaHAapTHOE OTKIIOHEHUE s ONMUCaHuUA
YMCNOBLIX JAHHbIX; YMEHWE UCCNEe0BaTb CTaTUCTUYECKUE AaHHbIE,
B TOM YUC/e C NPUMEHEHNUEM rPadUYECKUX METOAOB U
3/1eKTPOHHbIX CPEACTB; rpaduyeckn nccnefoBaTb COBMECTHbIE
HabNIOAEHNS C NOMOLLbLIO AMArpaMM pacCceUBaHUA U TUHENHON
perpeccuu;

- YMeTb HAaX0[1Tb BEPOATHOCTM COOBITUI C MCNONb30BAHUEM
rpadmyeckux METOLOB; NPUMEHATL AN1A pelleHus 3aaad Gopmynbl
CNOXEHUs U YMHOXEHMUA BEPOATHOCTE, PopMyny NOHOMI
BEPOATHOCTU, hopmyny bepHynnu, komOUHaTOpHble haKTbI U
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thopMyibl; OLEHMBATL BEPOATHOCTM PeasibHbIX COOLITUI; yMeHMe
onepupoBaTh NOHATUAMMU: ClyYaiiHas BENUYNHA, pacnpeneneHme
BEPOATHOCTEN, MaTEMATUYECKOE OXMIaHWe, AUCNepPCUs 1
CTaHAAPTHOE OTK/IOHEHME CNYYaNHON BENUYNHDI, DYHKLUK
pacnpefeneHns U NJoTHOCTU PAaBHOMEPHOTO, MOKA3aTebHOro ¢
HOPMaNbHOTrO pacnpeaeneHuit; yMEHWE NCMONb30BATL CBOICTBA
W3yYEeHHbIX pacnpefeneHunit s pelweHns 3a[ay; 3HaKOMCTBO C
NOHATUAMM: 3aKOH GONBbLINX YUCEN, METOAI BHIOGOPOYHBIX
WCCnefoBaHNUM; yMeHMe NPUBOAUTL MPUMEPLI MPOSIBNEHNS 3aKOHa
OONbLWMX YMCEN B NPUPOLHbIX U OOLECTBEHHbIX ABNEHUSX;

- yMeTb CBOOOAHO ONepupoBaTh MOHATUAMMU: TOYKA, NpsAMas,
MNOCKOCTb, NPOCTPAHCTBO, OTPE30K, NIyY, NIOCKUN yrof,
[IBYrPaHHbI yrosl, TPeXrpaHHbli yron, nepeceKkatmecs,
napaniefibHble U CKpelwmBatoLwmecs npsamble, NnapanienbHoCTb 1
nepneHANKYAAPHOCTb MPAMbIX U MIOCKOCTEN, Yroa MEXAY
NPAMbIMU, YTOJ1 MEXAY NPSMOI U MIOCKOCTbIO, YroN MeXay
MNOCKOCTAMM; YMEHME UCMONb30BaTb NPU PELIEHNM 3aaY
N3yyeHHble GaKTbl M TEOPEMbl NAAHUMETPUM; YMEHME OLLEHUBATD
pa3Mepbl 0OLEKTOB B OKPYXKAKOLWEM MUPE; yMEHWE ONEPUPOBATh
NOHATUAMM: MHOFOrPAHHMK, CEYEHE MHOTOrPaHHMKA, NPaBUbHbINA
MHOrOrpaHHMK, NpU3Ma, NMpamuaa, purypa u NoBepxHoOCTL
BpaLWEHNS, UMAUHAP, KOHYC, Wwap, cdhepa, pa3BepTka NOBEPXHOCTH,
CeyYeHMs KOHyCa U LMIMHAPA, NapafiesibHble OCK UM OCHOBAHMIO,
CeyeHwue Wapa, NI0CKOCTb, Kacalowasnca cdepsl, LMAUHAPA, KOHYCA;
yMEHWE CTPOUTb CEYEHWUE MHOTOTPAHHUKA, N306paxaThb
MHOTOrpaHHUKK, QUTYpbl U NOBEPXHOCTU BPALLEHNUS, UX CEYEHUS, B
TOM YMCNE C MOMOLLbIO 3NIEKTPOHHBIX CPEACTB; YyMEHUE NPUMEHSATD
CBOWICTBA reOMeTpUYecKUX Guryp, CamoCcToaTeNbHO
thopmMynMpoBaTh onpefeneHns nsydaemoix Guryp, BbIABUraTh
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rMnoTessbl 0 CBOMCTBAX M NPU3HAKAX reoMeTpuyeckux duryp,
060CHOBbLIBATL MK ONPOBEPraTh UX; YMEHWUE NPOBOAUTD
Knaccudbukaumio Guryp no pasnuyHbIM Npu3HaKam, BbIMONHATL
HeoOXOANMbIe LONONHUTENbHbBIE NOCTPOEHUS;

- yMeTb CBOOOAHO ONEpMPOBATL NOHATUAMMU: NNOWAAL GUTYpPbI,
06beM hUrypel, BENMYNHA YINa, PacCTOSHUE OT TOYKU 10
NAOCKOCTHW, PacCTOSIHME MEXY NPAMbIMU, PACCTOAHUE MEXAY
NAOCKOCTAMM, Niowanb cepsl, NNOWAAL NOBEPXHOCTU NUPAMUABI,
NPU3Mbl, KOHYCa, LUINHAPA, 00beM Kyba, NPAMOYroNbHOTO
napanienenunena, NMpamuabl, MpuU3Mbl, LMIUHAPA, KOHYCA, Wapa;
yMEHWEe HaXOANUTb OTHOLWEHMe 06beMOB NOJOOHbIX huUryp;

- yMeTb CBOOOAHO ONepupoBaTh MOHATUAMMU: LBUKEHUE,
napaniefibHblil NepeHoc, CUMMETPUs Ha MIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, Npeobpa3oBaHMe Nogodus, NofgobHbIe
tburypbl; yMEHWE pacno3HaBaTb paBHble U NOA0OHbIE BUTypbI, B
TOM YuC/e B NPUPOJE, UCKYCCTBE, apXUTEKTYPE; YyMEHNE
MCMONb30BaTh FEOMETPUYECKNE OTHOWEHNS, HAXOANTb
reoMeTpuyecKne BeNUuHbl (ANNHA, Yron, Nnowaas, o6bem) npu
peleHmnn 3afa4 U3 Lpyrux yyebHbIX NpeLMeToB U U3 peanbHOM
KU3HU;

- yMeTb CBOOOAHO ONepupoBaTh MOHATUAMMU: MPAMOYro/ibHas
CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATbI TOYKM, KOOPAMHATbI
BEKTOPA, CyMMa BEKTOPOB, MPOM3BELEHINE BEKTOPA Ha YMCIIO,
pas3fioXeHue BeKTopa no 6asucy, CkanspHoe Npou3BeaeHUe,
BEKTOPHOE NPOU3BEAEHUE, YrON MEX Y BEKTOPAMU; YyMEHUE
MCNONb30BaTh BEKTOPHbIN U KOOPAMHATHBIA METOJ, AN1A PelleHUs
reoMeTpUYeCcKmX 3afad 1 3agay fpyrux yyebHoix NpesMeToB;
onepuMpoBaThb NOHATUAMKU: MATpULA 2X2 1 3x3, onpegenutens
MaTpHULibl, FEOMETPUYECKNIA CMBICT ONpefenuTens;
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- YMeTb MOAEeNNPOBaTh peabHble CUTYaLMMN Ha A3bIKE MaTeMaTUKK;
COCTaBNATH BbIPAXEHUA, ypaBHEHUSA, HEPABEHCTBA W UX CUCTEMbI MO
YCN0BUWIO 3aAa4K, UCCNeA0BaTb NOCTPOEHHbIE MOJENN C
MCNoNb30BaHKWEM annapata anrebpebl, UHTEPNpPeTUPOBaATH
NOAYYEHHbIW pe3ynbTaTt; CTPOMTb MaTeMATUYECKNe MOfenn ¢
NOMOLLbIO reOMETPUYECKUX MOHATUI N BENIMYUH, pelaTsb
CBA3aHHbIE C HUMUW NPaKTUYeCKue 3aAa4n; coCTaBNATb
BEPOATHOCTHYIO MOAENb U MHTEPNPETUPOBATL NONYYEHHBIN
pe3y/bTat; pewaTs NpUKNagHble 3aaaqn cpeacTsamm
MaTeMaTUYeCKOro aHann3a, B TOM Yucse counanbHo-
KOHOMWUYECKOro 1 hM3NYECKOro XapaKTepa;

- yMeHWe BbIOMPATb MOAXOAALLMI METOL, ANS PeLleHns 3afaum;
NOHMMAHWE 3HAYMMOCTN MATEMATUKN B U3YYEHUN NPUPOSHbIX U
006LeCTBEHHbIX MPOLECCOB W ABNEHWIA; yMEHWE pacno3HaBaTb
nposB/ieHne 3aKOHOB MaTEMATUKMN B UCKYCCTBE, YMEHUE NPUBOAUTD
npuMepbl MaTEMATUYECKUX OTKPbITUIN POCCUICKOM M MUPOBOK
MaTeMaTMyeCcKom HayKu

0K 02 Wcnonb3oBatb
COBpEMEeHHble CpeacTBa
NOWCKa, aHann3a un
WHTepnpeTauuu nHdopmaumu,
N MHDOPMALMOHHbIE
TEXHONOTrMW ANA BbINONHEHNS
3afay npodeccuoHanbHoOM
NeATeNIbHOCTY

B 06/1aCTV LEHHOCTW HAYYHOTO NO3HAHUS:
-C(hOPMMUPOBAHHOCTb MUpPOBO33pPEHUS,
COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO PA3BUTHUSA
HayKu M 06WeCTBEHHOW NPAKTUKM, OCHOBAHHOIO Ha
vManore KynbTyp, CNOCOOGCTBYIOWErO OCO3HAHUIO
CBOEro MecTa B NOJIUKY/IbTYPHOM MUPE;

- COBEpLWEHCTBOBAHME N3bIKOBOW M YUTATEbCKOM
KyNbTypbl Kak CpefcTBa B3aUMOAENCTBUS MEXAY
NTI0ABMU U NO3HAHWA MUPA;
- 0CO3HaHME LEeHHOCTH
FOTOBHOCTb

Hay4 HOM [eATeNbHOCTK
OCYLWEeCTBNATD NMPOEKTHYIO 7

- yMeTb OnepupoBaTb MOHATUAMU: PpauMoHanbHas (YHKUKSA,
noKasartesibHasf QyHKUMA, cTeneHHas yHKUMA, norapudmuyeckas
byHKLMSA, TpUroHOMeTpuyeckue yHKLMUK, oOpaTHble GYHKLUUK;
yYMEHWe CTPOUTb TPadMKM M3YYeHHbIX (YHKLUMIA, MCNONb30BaTh
rpauKn nNpu U3y4yeHU NpoLLECCOB U 3aBUCUMOCTEN, MPU PELIEHUN
3afiay U3 ApYrux yyebHbIX NpeaMeToB W 3a[a4 U3 PeanbHOM XKU3HU;
BblpaXkaTb OPMyNaMu 3aBUCUMOCTN MeXaY BETNYMHAMY;

- yMeTb ONepupoBaTb MOHATUAMMU: TOXKAECTBO, TOXAECTBEHHOE
npeobpa3oBaHue, ypaBHEHWUE, HEPABEHCTBO, CUCTEMA YPABHEHWIA 1
HEPaBEHCTB, PAaBHOCWU/IbLHOCTb YPABHEHWIN, HEPABEHCTB U CUCTEM,
palWOoHanbHble, MPpaLMOHANbHbIE, MOKa3aTeNbHble, CTENeHHble,

norapmd)Mqucxme, TPUTOHOMETPUYECKME YPAaBHEHNA, HEPABEHCTBA

14



NCCNeA0BATENbCKYIO AEATENbHOCTb MHANBUAYANBHO U
B rpynne.

Osnapexue YHWUBEPCaNbHbIMU
No3HaBaTe/IbHbIMU LENCTBUAMMK:

B) paboTa c uHdpopmaumeii:

- BNajeTb HaBblKaMU MOJyYEHUA MHGDOPMALUM U3

y4eOHbIMYU

W CUCTEMbI; YMETb pellaTb YpaBHEHUs, HEPABEHCTBA U CUCTEMbI C
NOMOLLbIO Pa3IMYHbIX NPUEMOB; pellaTb YPaBHeHUs, HEPABEHCTBA U
CUCTEMbl C MAapaMeTPOM; NMPUMEHATb YPaBHEHUS, HEPABEHCTBA, UX
CACTEMbl [ANA pelleHMs MaTeMaTM4YeCcKUX 3ajay UM 33ajay u3
pa3/IMYHbIX 061aCTeil HAyKW U peanbHON XU3HU;

yMeTb  CBOOOAHO ONepupoBaTb  MOHATUAMU:  [BUXKEHUE)

MCTOYHWUKOB  pasHblX  TUMOB,  CaMOCTOATENbHO
OCyWEeCTBAATb MOWUCK, aHaNW3, CUCTeMATM3aLUID U
WHTepnpeTaunio MHGOOPMALMM Pa3NIUYHbIX BUAOB U
dopm npepcraBneHus;

- CO34aBaTb TEKCThl B Pa3MUYHbIX hopMaTax C y4eToMm
Ha3HayeHMs MHGOpPMALUM U LEeNeBON aAyAUTOPMUU,
BbIOMpas onTuManbHyto GopMy NpeAcTaBieHUs U

BU3yanu3sauuu;
- OlEeHMBATb  [OCTOBEPHOCTb,  JIETUTUMHOCTb
nHdopMauuM, ee COOTBETCTBUE MNPABOBbIM U
MOPa/ibHO-3TUYECKUM HOpMAM;

- MCNoNb30BaTb CPEACTBA WMH(OPMALUOHHBIX K
KOMMYHWMKALMOHHbIX ~ TEXHOMOTWIA B peleHnu
KOTHUTUBHBIX, KOMMYHWKATUBHBbIX "
OpraHu3alUMOoHHbIX  3agay C  cobnogeHnem
TpeboBaHU 3ProHOMUKM, TEXHUKM 6Ge30nacHoCTH,
TUTUEHbl,  pecypcocbepexeHus,  NpaBoBbIX U
3TUYECKUX ~ HOPM,  HOPM MHGOPMALMOHHOM
6e30nacHoOCTU;

- BNafieTb HABbIKAMM PACMO3HABAHWUA U 3alLUThI
nHdopmaumy,  MHGOPMALMOHHON  Ge30macHOCTH
MYHOCTY

napanfenbHbll  NepeHoC, CUMMETPUS Ha MNJOCKOCTM U B
NPOCTPAHCTBE, NOBOPOT, npeobpa3oBaHue MOA0OMsA, NOAOOHbIE
tburypsl; yMeTb pacno3HaBaTb paBHble ¥ NOA0OHbIE GUrypbl, B TOM
4ucie B MPUPOLE, UCKYCCTBE, apXUTEKTYpPE; YMETb WMCMOJb30BaTh
reOMeTpUYECKNEe OTHOLWEHUS, HAXOAUTb FEOMETPUYECKME BETUYNHBI
(BnuHa, yron, nnowagb, 06bEM) MpW pelweHUn 3agad U3 pyrux
y4eOHbIX MPeMETOB U U3 PEANbHOI XKU3HM
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OK 03 lMnaHnpoBaTtb
peanu3oBbIBaTb COOCTBEHHOE
npoteccuoHanbHoe u
MMYHOCTHOE pa3BuTHe,
npeanpuHMMaTENbCKYI0
NeATeNbHOCTb B
npoceccroHanbHom chepe,
MCMONb30BaTh 3HAHWA NO
thMHAHCOBOW rPaMOTHOCTH B
Pa3NNYHbIX XU3HEHHbIX
cUTyaumax

B 061acTV JyXOBHO-HPABCTBEHHOIO BOCNMUTAHUA:

-- c(OPMUPOBAHHOCTb HPABCTBEHHOrO CO3HAHMA
3TUYECKOro NoBefeHus;

- CNOCOOHOCTb OLEHMBATb CUTyaLMIO M NPUHUMATb
0CO3HaHHble peleHuns, OPUEHTUPYSACh HA MOPaNbHO-
HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

- O0CO3HaHWe JIMYHOTO BKNAfja B
ycToiiunBoro byayuero;

nocTpoeHune

- yMeTb onepupoBaThb NOHATUAMU: pauMoHanbHble,
WppaLMOHanbHble, NOKa3aTeNbHbIE, CTENEHHbIE, Torapupmuyeckne,
TPUTOHOMETPUYECKME YPABHEHUSA U HEPABEHCTBA, UX CUCTEMBI;
yMETb OMNEepupoBaTb MOHATUAMU: MHOTOTPAHHUK, CeyeHue
MHOrOrpaHHuMKa, Kyb, napannenenunes, npu3ma, nupamuaa, hurypa
W NOBEPXHOCTb BPAWEHMUSA, LMIUHAP, KOHYC, Wap, chepa, ceyeHus
burypbl BpaweHus, NNOCKOCTb, Kacawwascs chepbl, UMAMHAPA,
KOHyCa, MNiOWaab MOBEPXHOCTM MUpPaMUAbl, MNPU3MbI, KOHYC3,

- OTBETCTBEHHOE OTHOWEHWEe K CBOMM POAUTENAM U
(vnun) ApyrMM YneHam cembM, CO3[AHMIO CeMbU HA
OCHOBE 0CO3HAHHOIO NPUHATUA LLEHHOCTEN CeMeinHoM
)KU3HM B COOTBETCTBUM C TpaguLMAMU HAPOAOB
Poccuu;
OsnageHue
encTBUAMM:
a) camoopraHu3aumsa:

VHUBEpPCa/bHbIMU PeryiAaTuBHbIMU

UMAMHAPA, naowagb cdepsl, 06beM Ky6a, NPSMOYrofbHOro
napannenenunena, NUpamuibl, NpU3Mbl, LUMINHAPA, KOHYCA, Wapa;
yMeHMe 1306paxaTb MHOTOrPaHHUKM U MOBEPXHOCTU BPALLEHUS, UX
CEeYEHMst OT pyKM, C MOMOULbIO YEPTEXHbIX MHCTPYMEHTOB M
3/IEKTPOHHbIX CPEACTB; YyMeTb pacrno3HasaTb CUMMETPUIO B
NPOCTPAHCTBE; YMETb PACMO3HABATh NPABUIbHLIE MHOTOTPAHHUKK;
- yYMeTb OMEepupoBaTb MOHATUAMM: MNPAMOYrONbHAsA CUCTEMA
KOOPAWHAT, KOOPAMHATHI TOYKW, BEKTOP, KOOPAMHATHI BEKTOPA,

- CaMOCTOATENbHO OCYLeCTBAATb MO3HABATE/bHYIO
[eATeNbHOCTb, BbIABAATL NpoOJEMbl, CTaBUTb W
cdbopmynnpoBaTh COOCTBEHHbIE 3agaun B
0Opa3oBaTeNibHOW  [EATENbHOCTU U XKU3HEHHbIX
CUTyaumsx;

- CaMOCTOATENIbHO COCTaBAATb MNAH  peleHus
npobnembl C y4YeTOM WMEWIWMUXCA  Pecypcos,
COOCTBEHHBIX BO3MOXHOCTE U NPEANOYTEHMIA;

- [1laBaTb OLEHKY HOBbIM CUTYaLUAM;

cnoco6cTBoBaTh  (HOPMUPOBAHUID U MPOABAEHMIO
WAPOKOW 3pyaMuUMM B pasHbiX 006/1acTAX 3HAHWMIA
NOCTOSAHHO MOBbIWATL CBOW 06pa3oBaTeNbHbIN U

CKanspHOe NpOWU3BEflEHUE, VYroN MeXAy BEKTOpaMu, CyMmMa
BEKTOPOB, NPOM3BeJeHNe BEKTOPA HA YNCIO0; HAXOAUTL C MOMOLLbIO
M3y4YeHHbIX HOPMYN KOOPAWHATHI CEpPefUHbl OTpe3Ka, PacCcToAHUE
MeX Ay ABYMS TOUKaMK

KYNbTYPHbI/A YPOBEHb;
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6) CAMOKOHTPOb:

MCnonb3oBaTb nNpuembl pednekcun AN OLEHKU
CUTyaLuK, BbIGOpPa BEPHOrO pelleHus;

yMeTb OLEHMBAaTb PUCKM U CBOEBPEMEHHO
NPUHMMATb PELIEHUSA MO UX CHUKEHMIO;

B) 3MOLMOHANbHBIA  MHTENNEKT, NpeAnonaraloLnii
c(hOpMUPOBAHHOCTb:

BHYTPEHHEN MOTMBALMM, BKOYAKOLWEN CTPEMIEHNE K
NOCTVMXKEHUI0O  Uenu M yCcrnexy,  ONTUMU3M,
MHULMATUBHOCTb, YMEeHWEe [eilCTBOBATb, UCXOAA W3
CBOWX BO3MOXHOCTEN;

- 3MMaTUK, BKIOYAKOIWEN CMOCOOHOCTL MOHUMATH)
IMOLMOHANbHOE COCTOSIHUE [pYruX, Y4YWUTbiBaTb €ro
Npu OCYWeECTBNEHNM KOMMYHMKALMK, COCOBHOCTDL K
COYYBCTBMIO U COMEPEXUBAHMIO;

- COUMAnbHbIX HAaBbIKOB, BKJIOYAIOUUX CMOCOOHOCTH)

BbICTPauMBaTb OTHOWEHUA C  APYrUMU  JIOLbMU,
3a60TUTbCA, NPOABAATL WHTEpeC U  paspewathb
KOHDAUKTBI
0K 04 3dpdekTnBHO FOTOBHOCTb K CaMOPa3BUTUI, CaMOCTOATENbHOCTU U- YMETb ONEepUpPOoBaTh MOHATUAMMU: CAyYalHbIA ONbIT U Cly4YanHoe
B3aMMOAeiCTBOBaTh U paboTaTblcamoonpeneneHuio; COObITUE, BEPOATHOCTb C/IyYaiHOTO COObITUSA; YMETb BbIYUCAATH

B KOJITIEKTUBE N KOMaH[e

-0B/lafieHne HaBblkaMu y4ebHO-MCCNen0BaTeNbCKOM
MPOEKTHOMN M COLMANLHON AeATENLHOCTH;

OBnapfeHne yHMBEPCANbHBIMM KOMMYHUKATUBHbIMMI
nencTBuaAMu:

6) COBMECTHAs AeATeNbHOCTb:

NOHMMATb W UCMNONb30BaTb  NpeuMyLiecTBa
KOMaHLHOM W MHAWBUAYANbHON paboThl;

BEPOATHOCTb C UCNONb30BAHNEM rPAacUYECKUX METOAOB; MPUMEHAT
(hOpMyNbl CNOXKEHUS U YMHOXKEHUS BEPOSTHOCTEN, KOMOMHATOPHBbIE
hakTbl U HOpPMYNbI NpU peleHnn 3afay; OLEHWUBaTb BEPOATHOCTY
peanbHbiX COObITUI; 3HAKOMCTBO CO CNYYaWHbLIMKU BEUYUHAMMK;
yMeHWe NPUBOANTb MPUMEPbI MPOABIEHUS 3aKOHA 6ObLINX YUCEN B
NPUPOLHbIX U 0OLECTBEHHbIX ABNEHUSX;

- yMeTb CBOOOJHO ONEpUpoBaTb MOHATUAMMW: CTEMeHb C LENbiM

NOoKa3ateneMm, KOpPEHb HaTypaanoﬁ cteneHu, CcteneHb (
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- NPUHUMATL LeNuM COBMECTHOW [eATenbHOCTY
OpraHW30BbIBaTb U KOOPAUHWUPOBATb AENCTBUA NO ee
NOCTUXKEHMIO: COCTaBNATb nnaH AEeCTBUN
pacnpegenaTb poAuM C y4eTOM MHEHWUN YYaCTHUKOB
006CyXAaTb pe3ynbTaTbl COBMECTHOM PaboThl;

- KOOPAMHMUPOBATb M BbINONHATL PaboTy B YyCNOBUAX
peanbHoro, BUPTYaNbHOrO W KOMOWHMPOBAHHOIO
B3aMMOLeNcTeus;

- OCylecTBAATb  MNO3UTUBHOE  CTpAaTernyeckoe
noBefeHWe B PasAUYHbIX CUTyaLMUAX, NPOABAATH
TBOPYECTBO U BOOOpAXKEHUE, ObiTb MHULIMATUBHBIM.
OsnapeHune YHUBEpPCaNbHbIMU peryasaTUBHbIMMI
encTBUAMM:

r) NpuHATUE cebs u Apyrux nopei:

- NPUHUMATb MOTUBbI U APrYMEHTbI APYruX NIO4EN NPy
aHanu3e pe3ynbTaToB AEeATENIbHOCTH;

- NpU3HaBaTb CBOE NMPaBO W NPaBO APYrux nojen Ha
OlWNOKK;

- pa3BKBaTb CNOCOOHOCTb MOHMMATb MUP C MO3MLUK
pyroro yenoseka

pauMOHANbHbIM  MOKas3aTefneMm, CTeneHb C  [AeNUCTBUTENbHbIM
(BelecTBEHHbIM) NOKa3aTeNeM, 1orapudm Ynucna, CUHYC, KOCUHYC
TaHreHC NPOWN3BOJILHOIO YNCNA;

- yMeTb CBOOOAHO ONEepupoBaTb NOHATUAMU: TpaduK GyHKLUK,
o6paTtHas GyHKUWA, KOMNO3ULUA (YHKLWIA, NUHedHas (yHKUKS,

KBagpatTuyHas  GyHKUMA, CTeneHHas  QYHKUMA C  LenbiM
nokasateneM,  TpUroHomeTpuyeckue  dyHKUMM,  obpaTHble
TPUroHOMeTpuyeckue byHKUMNY, nokasartesibHas "
norapudmmuyeckas dyHKUUK; yMeTb CTPOUTb rpadukn dyHKLUNA,

BbIMOHATL NpeobpazoBaHus rpacdukos hyHKLUMIA;

- YMeTb UCNO0Ab30BaTh rpadmMKkn dyHKLKUIA LA U3YYEeHUA NPOLEeCcCoB
W 3aBUCMMOCTEM NpU PpELWEeHWU 3ajay M3 [pyrux yyebHbIX
npeagmMeToB W U3 peanbHOW KWU3HW; Bblpaxatb Qopmynamu
3aBUCMMOCTY MEXAY BENNYNHAMMU;

- cBOOOAHO onepupoBaTb MOHATUAMU: YETHOCTb (YHKLUMK,
nepuonYHOCTb byHKLMY, OrpaHNYeHHOCTb byHKUMY,
MOHOTOHHOCTb (DYHKLMKM, 3KCTpeMyM yHKUMK, Haubonbluee u
HaMMeHblUee 3HaYeHMA PYHKLMM Ha MPOMEXYTKE; YMeTb NPOBOAMUTH)
nccnepoBaHue yHKLUK;

- YyMeTb UCMONb30BaTb CBOMNCTBA U rpadMku QYHKLKUN [A pelueHns
YpaBHEHWI, HepaBeHCTB M 3afay C napameTpamu; M3obpaxatb Ha
KOOpPAWHATHOM MJOCKOCTM MHOXeCTBa pelWeHun YypaBHEHUNR,
HepaBeHCTB M UX CUCTEM

OK 05 OcyuwecTBnATb YCTHYIO 1
MUCbMEHHYI0 KOMMYHUKAL IO
Ha rocyfapCTBEHHOM fi3blKe
Poccuiickoit Pefepaymu ¢
y4yeToM ocobeHHOCTeN

B 061aCTM 3CTETUYECKOrO BOCMMUTAHUSA:

6bITa, HAy4YHOro U TeEXHNYECKOro TBOpYeCTBa, CNOPTA
TpyAa u O6Ll.l,eCTBeHHbIX OTHOLIEHWNA;
- CNocoOHOCTb BOCNPUHUMATb pPa3nUYHbIE BUADI

- 3CTETUYECKOE OTHOWEHUE K MUPY, BKNKOYAA ICTETUKYMEANAHA,

- yMeTb OMNepupoBaTb MOHATUAMU: CpefHee apuUdMeTUYecKoe,
Haubonbluee W HAMMeHblUee 3HAYEHUs, Ppa3max,
Mcnepcus, CTaHAAPTHOE OTKIOHEHUE YUCNOBOrO Habopa; ymeHue
W3BNEKaTb, MHTEPNpPETUPOBaTb MH(OPMALMIO, NMPEACTABNEHHYIO B
Tabnuuax, Ha pAuarpammax, rpadukax, OTpaXallyw CBOWCTBA

UCKYCCTBa, Tpaamunn n TBOpYECTBO CBOEro U Apyrux

peanbHbIX NpouUeccoB U ABNEHUN; npeacTasnidaTb VIHCbOpMaLI,I/IIO C
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COUMNANbHOTO U KYyNIbTYPHOTO
KOHTEKCTA

HapoAoB, OlYlWATb 3MOLMOHANbHOE BO3AeNCTBUE
MCKYCCTBA;

- yOeX[OEHHOCTb B 3HAYMMOCTM [N JIMYHOCTU U
o0lecTBa OTEYECTBEHHOTO M MUPOBOr0 MCKYyCCTBa
3THUYECKUX KYNbTYPHbIX TPAAWULMIA U HAPOAHOTO

TBOPYECTBA;
- FTOTOBHOCTb K CaMOBbIpaXe€HWD B Pa3HblX BUAAX
UCKYCCTBa, CTpeMmneHune npoABNATb KayeCTBa

TBOPYECKOW TNYHOCTK;

OBnageHne yHMBEpPCANbHBIMU KOMMYHUKATUBHbIMM
encTBUAMM:

a) obueHme:

- OCYWeCTBNATb KOMMYHMKaUMM BO BCex cdepax
KU3HW;

- pacno3HaBaTb HeBepbanbHble CpeacTBa 06LIeHMA,
MOHUMaTb 3HayeHune COLMaANbHbIX 3HaKOoB,
pacno3HaBaTb NpefnoChiIKU KOHDAUKTHBIX CUTYyaLUN
U CMArYaTb KOHDUKTDI;

- Pa3BEpHYTO M NOFMYHO M3NaraTb CBOK TOUKY 3peHus
C UCNONb30BAaHMEM A3bIKOBbIX CPEACTB

nomoliblo Tabnuy W AMarpaMmMm; WCCNeAoBaTb CTaTUCTUYECKME
[laHHble, B TOM 4uUCNe C NpUMEHeHUeM rpaduyeckux MeTofoB U
371EKTPOHHbIX CPEACTB;

YyMETb OMEpUPOBATb MOHATUAMMW: TOYKA, NpsMas, NAOCKOCTb,
NPOCTPAHCTBO, ABYrpaHHbIA yrof, CKpelwuBalowmecs npsmble,
napannenbHoCTb M NepneHAUKYAAPHOCTb MPAMbIX U MAOCKOCTei,
Yroil Mexay NpsMbIMU, YroN MeXay npsMoi U NNOCKOCTbIO, Yron
MeXay MNNOCKOCTAMM, pacCTOsiHUE OT TOYKM [0 MNAOCKOCTH,
pacCTofHNE MEXAY NPAMbIMU, PACCTOSHWUE MEXAY NNOCKOCTAMM;

- YMETb WUCMONb30BaTb NPU peleHnn 3agad U3yyeHHble akTbl U
TEOpeMbl MJAHUMETPUN; YMEHMEe OLEHUBATb pa3mMepbl OOBLEKTOB
OKpyXatoWwero Mupa

OK 06 lNposaBnATb rpaxaaHcKo-
NaTpUoTUYECKYI0 NO3MLMIO,
[IlEMOHCTPUPOBAaTb OCO3HAHHOE
noBefeHNe Ha OCHOBe
TPaAWLMOHHbIX
06LeyenoBeYeCcKUX LLeHHOCTel,
B TOM YuCNe C y4yeToMm
rapmMoHM3aumu
MEXHaLMOHANbHbIX U

0CO3HaHue 06y‘-la}0LL|,MMI/IC5-I
Fpa)K,U,aHCKOﬁ UMAEHTUYHOCTHU;
- UeneHanpaBneHHOe pa3BuTune BHyTDEHHeVI nosnuun

POCCUICKOW

- YMeTb ONepUpOoBaTb NOHATUAMMU: NPAMOYrobHAA CMCTEMA
KOOPAMHAT, KOOPAMHATHI TOUKM, BEKTOP, KOOPAWUHATHI BEKTOPA,
CKaNsipHOE NPOM3BEAEHMUE, VIO MEXY BEKTOPAMU, CyMMa
BEKTOPOB, NPOM3BELEHNE BEKTOPA HA YNCII0; HAXO[UTL C NOMOLLbIO
N3yYeHHbIX GOPMYN KOOPAMHATHI CEPEANHbI OTPE3KA, PACCTOSHUE
MeXay LBYMS TOYKaMU;

-yMeTb BbIOMPaTh NOAXOAAWMI U3YYEeHHBI METOL ANA PelleHUs
33alauu, pacno3HaBaTb MaTeMaTUYeCcKme GaKTbl M MaTeMaTUYECKUE

IMYHOCTM  HA  OCHOBE  AYXOBHO-HPABCTBEHHbIX]
LeHHocTeir  HapomoB  Poccuitckont  Depepauymnu
NCTOPUYECKUX " HALMOHANbHO-KYNbTYPHbIX
Tpaguuuii, QopMMpOBaHME  CUCTEMbI  3HAYUMBIX
LLEHHOCTHO-CMbIC/TOBbIX yCTaHOBOK
QHTUKOPPYNLMUOHHOTO MUPOBO33pPeHNA

MOLENN B NPUPOOHbBIX U O6|.I.l,eCTBeHHbIX ABNEHNAX, B UCKYCCTBE;
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MEXPeNurmo3Hbix OTHOLEHWIA,
NPUMEHATb CTaHAAPTbI
AHTUKOPPYNLMUOHHOIO
noBefeHus

NpaBOCO3HAHUA, 3K0N0rMyecKon KYNbTYpbl
CNOCOBHOCTM CTaBUTh uenm n CTpouTb XU3HEHHbIE
NnaHbl;

B yactu rpaxnaHCKoro BOCNUTaHuA:

- O0CO3HaHuMe CBOUX KOHCTUTYUMOHHbLIX nNpaB W
06ﬂ3aHHOCTEI7I, yBaXeHWe 3aKOHa 1N npaBonopAanKa;

- npuHaTHE TpaanuLUUOHHbBIX HAaUMWOHaNIbHbIX

00LeyenoBeYeckux TYMaHUCTUYECKMX "
NeMOKpaTUYeCKUX LLeHHOCTEN;

- rOTOBHOCTb NPOTUBOCTOATb nneonoruu
IKCTPEMU3M3, HaLMOHANM3Ma, kceHothobuu,

OUCKPUMUHALMM MO COUMANbHBIM, PENUrMO3HbBIM,
pacoBbIM, HALMOHANbHbLIM NPU3HAKaM;

- TOTOBHOCTb BECTW COBMECTHYI [eATeNbHOCTb B
WHTepecax rpaxpAaHcKoro obuecTsa, y4acTBoBaTbh B
CaMoynpaBieHuu B 061Weobpa3oBaTeNbHOIA
OpraHu3auuu u AeTCKo-1oHOWeCKUX OpraHn3aLmax;

- yMeHMe B3aMMOAeNCTBOBATb C COLMANbHBIMY
WHCTUTYTaMU B COOTBETCTBUM C WX (PYHKUUAMU U
Ha3HayeHuneMm;

- TOTOBHOCTb K TYMaHWUTApHOW W BOJIOHTEPCKOW
neATeNbHOCTH;

NaTpMOTUYECKOro BOCAUTAHUA:

- CcOpMMUPOBAHHOCTb POCCUWCKOWM TpaXKLaHCKOW
WAEHTUYHOCTM, MNAaTPUOTM3MA, YBAXKEHWUA K CBOEMY
HapoAy, YyBCTBA OTBETCTBEHHOCTM nepep PopuHoi
ropAaoCTH 3a CBOW Kpail, cBot PofuHy, CBON A3bIK U
KYNbTYPY, npowsoe " HacToALee

yMeHWe NpUBOAUTL NPUMEpbl MaTeEMAaTUYECKUX OTKPbLITUN
POCCUICKOM M MUPOBON MAaTeMaTUYECKOMN HAYKMU.

- yMeTb OMepupoBaTb MOHATUAMM: CNYYAMHBIA ONbIT U CAyYaliHOe
COObITUE, BEPOATHOCTb C/lyYaiHOTO COOBITUSA; YMETb BbIYUCAATH
BEPOATHOCTb C UCNONb30BaHNEM rpaUyecKnx METOA0B; NPUMEHSATH,
thopMynbl CNOXKEHUA U YMHOXKEHUA BEPOATHOCTEN, KOMOUHATOPHbIE
thakTbl M opMynbl NpU peleHnn 3aAay; OLEHUBATb BEPOATHOCTU
peanbHbiX COObITUI; 3HAKOMCTBO CO CNYYaWHbLIMKU BEUYUHAMMK;
yMEHWEe NPUBOAUTL MPUMEPLI NPOSBIEHUA 3aKOHA 6OMbLINX YUCen B
NPUPOAHBIX U 0OLWECTBEHHbIX ABNEHUAX

MHOTOHAUMOHAJIbHOrO0 HAapoaa Poccuu;
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- LUEHHOCTHOe OTHOWEHUe K TrOoCYyAapPCTBEHHbIM
CMMBOAAM, UCTOPMYECKOMY U NPUPOAHOMY HacNneauto
NaMATHUKAM,  Tpaguuuam HapoaoB Poccum
noCTMXeHMAM Poccum B Hayke, MCKYCCTBe, cnopTte
TEXHONOTUAX U TPYAE;

- UaeiHas yoexAeHHOCTb, TOTOBHOCTb K CIIYXXEHUIO U1
3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro CyAbOy;
OCBOEHHbIE obyvarowmmucs MeXnpeLMeTHble
MOHATUS W YHMBEpPCaNbHble y4yebOHble [AenCTBUS
(perynatusHble, Nno3HaBaTeNbHblE,
KOMMYHWKaTUBHbIE);

- CNOCOOHOCTb UX UCMONb30BAHUSA B NO3HABATE/IbHOM
" coumanbHOM npaKTuKe, FOTOBHOCTb K
CaMOCTOATE/IbHOMY MJIAHUPOBAHMIO U OCYLLECTBAEHUIO
yyebHOW  [eATeNnbHOCTH, OpraHuM3auuu y4ebHoro
COTPYAHMYECTBA C NefarornyecknmMm paboTHUKAMM U1
CBEpPCTHWKAMK, K  y4aCTMi0O B MOCTPOEHUM
WHAMBWAYANbHOW 06pa3oBaTeNbHOW TPAEKTOPUY;

- OBNlafieHune HaBblKaMn y4ebHO-NCCNe[0BaTENbCKOIA,
MPOEKTHOW MU COUNANbHON feATeNbHOCTH

OK 07 CopelicTBOBaTHL
COXpPaHeHWI0 OKpyXaloLwen
cpefibl, pecypcocbepexeHutio,
NPUMEHATb 3HaHUSA 00
M3MEHEHUWN KNUMAT],
NPUHLMUNLI BEPEXNNBOTO
NpoM3BOACTBA, 3 PEKTUBHO
NeNCTBOBATb B Ype3BblYaMHbIX
CUTyaLuax

- He nNpWHUMATb [AeACTBMA, NpPUHOCALLUE
OKpyKatoLlel cpene;

yMeTb  NpPOrHO3MpoBaTh
3KONIOrMYecKMe MNoCieAcTBuUS
nencTBuiA, NpefoTBpaWaTh UX;
- pacWMpuUTb ONbIT [LEeATEeNbHOCTU 3KONOTUYECKOW
HanpaBNEHHOCTK;

Bpen

He6J'IaI'OI'IpMFITH bl€)
npeanpuHUMaeMbIX

YyMETb OMEpUpPOBaTb MOHATUAMU: QYHKUMSA, HenpepbiBHAs
(yHKLMSA, NpON3BOSHAS, NepBOOOPa3Has, ONpeaeneHHbIi MHTerpan;
YMETb HAXOANTb NPOU3BOAHbIE 3IEMEHTAPHBIX PYHKLMIA, UCNONb3YA
CNpaBoOYHble MaTepuanbl; WUCCNeAoBaTb B MPOCTENWMX Cyyasx
(YHKLMM Ha MOHOTOHHOCTb, HAXOANUTb HAUGONbLIME U HAUMEHbLINE
3HaYeHUs  QYHKUMA;  CTPOUTb  rpadMKM  MHOTOYNEHOB
MCNONb30BAHMEM annapaTa MaTEMATUYECKOTO aHaNM3a; NPUMEHSTH)
NPOM3BOAHYIO NpM pelWeHUW 3afady Ha [ABUKEHME; pelaTh)

NPaKTUKO-OPUEHTUPOBAHHbLIE 3afayvun Ha HanbonbLmne 7
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- pa3pabaTbiBaTh NaH pelleHns NpobaeMbl C yYETOMHAUMEHbIIME 3HAYEHUS, HA HAXOXKAEHME nyTU, CKOPOCTU U
aHanmsa nmeroLmxca MaTepuanbHbIX UyCKopeHus;

HemaTepuanbHbIX pecypcos; - YMeTb OnepupoBaTb MNOHATUAMU: ABUXKEHUWE B NPOCTPAHCTBE,
- OCYWECTBAATH LeNeHanpaBNeHHbll NOUCK nepeHocanofobHble GuUrypsl B MPOCTPAHCTBE; WCMOAb30BaThb OTHOLWEHME
CpencTB U cnocoboB AeiicTeua B npodeccrMoHanbHyoNnowaaedr noBepxHocTed M 006bEMOB MOAOOHBIX GUryp npu
cpeay; peweHnn 3apay;

- YyMeTb NEepeHOCUTb 3HAHMA B MO3HABATENIbHYK W- YMETb BLIYUCAATH FEOMeTpUYEecKue BeNnYMHbl (BMHA, yron,
NpPaKTUYeCKyo 06NacTy XKU3HEAeaTeNbHOCTY; nnowagb, 06veM, niowanb NOBEPXHOCTM), UCMONb3YA M3YYEHHble
- nmpepnaratb HOBble MPOEKTbl, OUEeHMBATb upen cdopmynbl U METOLbI

MO3MLUMN HOBWU3HbI, OPUTMHANBHOCTU, MPAKTUYECKON

3HA4YNMOCTH;
- [[aBaTb OUEHKY HOBbIM CUTyauKMAM, BHOCUTDb
KOPPEKTUBbI B DEeATeNIbHOCTbD, OLeHUBaTb

COOTBETCTBUE PE3YNbTATOB LENAM

K. ..

* K ykasbiBatoTca B cootsetctaun ¢ ®roC CMNO peanusyemoit npodeccuu / cneuuanbHoCTH
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2. CtpykTypa 1 copepxaHue o6weobpazosateNbHON AUCLUNAUHDI

2.1. 06vem gucuMnAUHbI U BUABI Y4eOHOM paboTh

Bupg yue6Hoi1 paboTbl Obrvem B
yacax*

06bem o6pa3oBaTesibHOW NPOrpaMMbl LUCLUMAUHDI 340

B T.u.

OcHoBHOe copepxaHue 278

BT. Y.

TeopeTuyeckoe obyyeHne 220

npakTnyeckKune 3aHaTuA 58

MpodeccuoHanbHO-OpUEHTUPOBAHHOE COAEPKAHME (copepaHme

NPUKNAZHOTO MOAYNSA) 56
BT.UY.:

TeopeTnyeckoe obyyeHue 4
npaKTMyecKune 3aHATUA 52
WHpuBupyanbHblit NpoekT (ga/Her)**

MpomexyTouHas aTTecTauua (3K3ameH) 6

Bo Bcex ayelikax co 38e3404Ko04 (*) (B cryyae e€ Hanmyna) creqyer ykazarb 06beM 4acos, a B C1y4ae
OTCYTCTBUA YOPaTH U3 CIINCKA

**) Ecnv npenycmMoTpeH UHANBUAYaNbHbIN MPOEKT 10 UCYNITINHE, IPOrPamMma o ero peannaymm
pazpabarsiBaeTca OTHENbHO
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2.2. TemaTUyecKuii NiaH 1 coaepaHue AUCLUNINHDI

HauMeHoBaHM e pasencs u CopepxaHue yyebHoro maTepuana (OCHOBHOE U I'IpOd)ECCVIOHaan?- O6uen opmipyemsie
rem OpVEeHTUPOBAHHOE), NabopaTopHbIe U NPAKTUYECKUE 3aHATUSA, NPUKNAZHON MOAYNb 4acoB KoMneTeHLMH
(npu Hannuuu)
1 2 3 4
OcHoBHOe copepxaHue
Paspen 1. [loBropeHue 20
Kypca MaTeMaTuKu
OCHOBHOM WKOANbI
Tema 1.1 CopepaHue yyebHoro matepuana
LUenb 1 3apayn matemaTukn | bazoBble 3HaHMA U YMEHUS NO MaTeMaTUKe B NPodecCMOHaNbHOM U B NOBCELHEBHOM
npw OCBOEHUW | NeATENbHOCTH.
CneymanbHOCTU KombuHMpoBaHHOE 3aHATHE 2
Tema 1.2 CopepaHue yyebHoro matepuana
Yucna u BbluUCneHuA. | [ledCTBMA Had MONOXKUTENbHBIMU WU OTPULATENbHBIMU YUCNAMK, OObIKHOBEHHBIMU W
BbipaxeHus W | BecATUYHBIMU APOOAMM. OK-01, OK-02, OK-
npeobpa3oBaHus [encteusa co cteneHamu, Gopmysbl COKPALLEHHOTO YMHOXEHUSA. 2 03, OK-04, OK-05,
KoMOGUHUMpPOBaHHOE 3aHATHE OK-06, OK-07
Tema 1.3. NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CofepaHue NpUKNAagHOro fIK...*
[eomeTpus Ha NNOCKOCTH Mopyns)
Buabl nnockux ouryp u ux nnowagb.
MMpaKTMKO-OpMEHTUPOBAHHbIE 3a[ja4M B KypCe reoMeTpMmn Ha NaoCKOCTU 2
MMpakTuyeckoe 3aHATHE
Tema 1.4 CopepxaHue yyebHOro MaTepuana
MpoueHTHbIE BbIYMCIEHNA MpocTble NPOLEHTHI, pa3Hble CNoCoObl UX BbluMcneHUS. CIOXKHbIE MPOLEHTHI
MpakTuyeckoe 3aHATHE 4

4 Otparkaetca eamHuua MK, bopmupyemas npuKkNagHbIM moaynem (NpodeccroHanbHO-OPUEHTMPOBAHHbIM COAEpXKaHMeM) B cooTeTcTBuK ¢ PIOC peannsyemol
cneumanbHocTm/npodeccun Cro
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Tema 1.5
YpaBHEHMSA 1 HEepaBEHCTBA

CopepxaHue yyebHoro matepuana

JinHeiHble, KBagpaTHble, APOOHO-NMHEHbIE YPABHEHWUS W HEpaBEHCTBA

paKkTuyeckoe 3aHATHE 2
Tema 1.6 CopepxaHue yuebHOro matepuana
Cuctembl  ypaBHeHuit 1 | Cnocobbl pelweHUs CUCTEM NIUHEHbIX ypaBHEHWN. [oHATWA: maTpuua 2x2 u 3x3,
HepaBeHCTB onpegenutenb matpuubl. Metop Maycca. Cuctembl HeMHENHbIX ypaBHEHUA. CucTeMmbl 6
HEepaBEeHCTB
KombuHupoBaHHoe 3aHsATHE
Tema 1.7 CopepxaHue yyebHoro matepuana
BxogHoi KOHTpONb Boluncnenus u npeobpasoBaHus. YpaBHEHWA UM HepaBeHCTBA. [eomeTpus Ha
MAOCKOCTH 2
KoHTponbHas paboTa
Paspen 2 [lpamble 20
NNOCKOCTU B NPOCTPAHCTBE
Tema 2.1. CopepxaHue yyebHOro matepuana
OcHoBHble noHatus | Mpepmer crtepeometpun. OCHOBHble MOHATMA  (TOYKA, NpAMas, NAOCKOCTb,
CTepeoMeTpuu. npocTpaHcTBo).  OcHoBHble  akcuombl  cTepeomeTpun.  [lepecekatowmecs, 2
PacnonoxeHne npambix W | napannesbHble U CKpewuBawmecs npamble. [Ipu3Hak 1 CBOMCTBO CKpeLLMBAKOWMXCA
N10CKOCTeW npAMblX. OCHOBHblE MPOCTPAHCTBEHHbIE PUIYPBI.
KombuHupoBaHHoe 3aHsATHE 0K-01, 0K-03, OK-
Tema 2.2. CopepxaHue yyebHOro MaTepuana 04, OK-07
lMapannensHocTb  npamblx, | MapannenpHble npamas u  nnockoctb. Onpepenenune. Mpusnak. CeoiictBa (c /7/(
npAaMOi M NNOCKOCTH, | poka3aTenbCTBoM). MapannensHble nnockoctu. Onpegenenue. Mpusnak. CeoiicTBa (c
niocKocTewn AoKa3aTenbcTBOM). TeTpasap v ero 3nemeHTol. [lapannenenunes u ero 3neMeHThI.
CBOMCTBa NPOTUBOMONIOXHbIX FPpaHEN U guaroHanein napannenenunega. lNocrpoeHue 6
ceyeHuir. PeweHune 3apau.
KombuHupoBaHHoe 3aHATHE
Tema 2.3. CopepxaHue yyebHOro matepuana
MepneHAMKYNAPHOCTb MNepneHaukynapHole npsamble. [lapannencHole npsMble, nNepneHauKynapHole K

NNOCKOCTH. npl/I3HaK nepneHanKynapHoCTu I'IpﬂMOVI U NNOCKOCTHU. I}:I,OKE:BEITGJ'IbCTBO.
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NPAMbIX, NPAMOI 1
NAOCKOCTH, NNOCKOCTEM

MepneHauKynap U  HaknoHHas. [lepneHpuKynapHsle
nepneHauKyNAPHOCTM NnockocTeit. [lokasaTensCcrso.

NNOCKOCTH. npl/I3HaK

PaccTtosaHusa B npocTpaHcTse 2
KombuHupoBaHHoe 3aHATHE
Tema 2.4. CopepxaHue yuebHOro matepuana
Teopema ° TPex Teopema o Tpex nepneHpgukynapax. [lokazatenbcTBo. Yron mexpgy npaMod u
nepnerankynapax MJIOCKOCTbIO. Yron Mexay nioCKoCTAMM 4
KombuHupoBaHHoe 3aHsATHE
Tema 2.5. NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CofepaHue NpPUKNAagHOro
MapannensHble, MopynA)
nepneHAnKyNApHbIe, Akcuombl  ctepeomeTpuun.  [lepneHAWKYNApHOCTb  NPAMOM U MNNOCKOCTH,
CKpeluBalmoLnecs npamMblie | napannenbHOCTb ABYX NPAMbIX, NepneHANKYAAPHbBIX NNOCKOCTU, NepneHANKYNAPHOCTb 4
NA0CKOCTe
lpaKkTuyeckoe 3aHATUE
Tema 2.6. CopepxaHue yyebHOro matepuana
PeweHwne 3apauy. lpambie 1 | PacnonoxeHue npsMbIX W MJOCKOCTeW B NpoCTpaHcTBe. [lepneHpuKynspHOCTb U
MJIOCKOCTU B NPOCTPAHCTBE | mapanfenbHOCTb NPAMbIX U naockocTei. CkpewmBaowmecs npsamble
KoHTponbHas paboTa 2
Paszpen 3. Koopauuatbl u 16
BEKTOPbI
Tema 3.1 CopepxaHue yuebHOro matepuana 0K-02, 0K-03, OK-
[lekapToBbl KoopAuHaThl B | [lekapToBbl KOOPAMHATLl B MpocTpaHcTBe. [lpocTeiwmne 3ajayM B KOOpAMHATAX. 04, OK-07
npoctpaHctee. PaccrosHue | PaccTosHue mexay fByMA TOYKAMU, KOOPAMHATbLI CEpeAnHbl 0Tpe3ka 4 JIK...

MeXLy ABYMA  TOYKaMM.
KoopguHartsl cepenuHbl
oTpe3ska

KomGuHMpoBaHHOe 3aHaTHe
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Tema 3.2

BekTopbl B npocTpaHcTBe.
Yron Mexpay BeKTOpamu.
CkansapHoe npou3BepeHue

CopepxaHue yyebHoro matepuana

BEKTOPbI B NPOCTpaHCTBE. CnoxeHue u BblYMTaHUE BEKTOPOB. YMHOXeHne BEKTOpPA Ha
yncno. KomnnaHapr|e BEKTOPGI. CKaJ'IFIpHOG npoussefeHne BEKTOPOB. PasnoxeHune
BEKTOPAa NO TPEM HEKOMMNJIaHAPHbLIM BEKTOpPAM. KOOp,D,I/IHaTbI BEKTOpPA, CKanfapHoe

BEKTOpOB npou3BefeHne BeKTOPOB B KOOPAUHATAX, YO MEXAY BEKTOPAMMU, Yroa MeXAY NpAMOi 6
M NAOCKOCTbIO, YroN MeXxnay MAOCKOCTAMW. YpaBHeHUe nnockoctu. [eomeTpuyeckuii
CMbICN onpegenuntens 2x2
KoMOGUHUMpPOBaHHOE 3aHATHE
Tema 3.3 NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CofepaHue NpPUKNAagHOro
MpakTuKo- Mopyns)
OpueHTUpOBaHHble 3afayn | KoopanHaTtHas naoCKOCTb. BblumcneHnme pacCToAHMIn U NAOWAAEN HA MAOCKOCTH.
Ha KoopauHaTHON | KonnyecTBeHHble pacyeTbl 4
NAOCKOCTH MpakTuyeckoe 3aHATHE
Tema 3.4 CopepaHue yyebHoro matepuana
PeweHune 3afiay. | [lekapToBbl KOOpPAMHATLI B NpocTpaHCcTBe. BekTopbl B npocTpaHctBe. CnoxeHue u
KoopauHatsl 1 BeKTOpHI BblYMTAHME BEKTOPOB. YMHOXeHMe BeKTopa Ha 4ucno. KomnnaHapHble BeKTOpLI.
CkanspHoe npou3BeaeHune BeKTOpOB. Pa3noxeHne BEKTOpa No TpeM HEKOMMAaHapHbIM
BekTOopaMm. [lpocTenwune 3apaym B KoopauHatax. KoopauHatel BEKTOpa, pacCcTosaHue
MeX[y TOYKaMU, KOOPAMHATLl CepefMHbl 0TPEe3Ka, CKaNApHOe Npon3BefeHe BEKTOPOB
B KOOpAMHATAX, YroN MeXAy BEKTOpaMu, yroa Mexpay nNpAMOi M NNOCKOCTbIO, yron 2
MeXAy NN0CKOCTAMMU
KoHTponbHas pabota
Paspen 4, OcHoBbl 40
TPUroHOMeTpuMU.
;;;:rKo:MoumeTquecuwe 0K-01, OK-02, OK-
03, 0K-04, OK-05,
Tema 4.1 CopepaHue yyebHoro matepuana OK-06. OK-07
TpuroHomeTpuyeckue PapguaHHas mepa yrna. [oBOpOT TOYKM BOKpYr Hayana kooppuHat. Onpepenexue /7/(
(YHKLUMM  NPOU3BONIBHOTO | CUHYCA, KOCMHYCA, TAHrEHCA WM KOTAHreHca. 3HaKU CUHYCa, KOCMHYCa, TaHreHca W 4

yrna, yucna. PaguaHHas u
rpagycHas mepayrna

KOTAHreHCa no 4YeTBePTAM. 3aBMCUMOCTb mexpgy CMHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTAHreéHCOM OAHOr0o U TOro Xe yria
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KOM6MHMp0BaHHOE3aHHTMG

Tema 4.2

OcHoBHbIe
TPUroHOMEeTpuYeckue
TOX[ecTBa.

®opmynbl NpuBeaeHUS

CopepxaHue yyebHoro matepuana

TpuroHomeTpuyeckmne Toxaectsa. CMHYC, KOCUHYC, TAHFEHC M KOTAHTEHC YII0B O U - .
®opmynbl npuBeaeHuUs

KOM6MHMp0BaHHOE3aHHTMG

Tema 4.3
CMHYC, KOCMHYC, TaHreHc
CYMMbl M Pa3HOCTU ABYX

CopepxaHue yyebHoro matepuana

Cymma 1 pa3HocTb cMHycoB. Cymma 1 pa3HOCTb KOCUMHYCOB. CHHYC U KOCMHYC ABOMHOTO
yrna. ®opmynbl nonoBuHHOro yrna. Mpeobpa3oBaHnUs CyMMbl TPUTOHOMETPUYECKUX

yrnos dyHKUMA B MpoM3BEAEeHMe U Npou3BeAeHMs B Cymmy.  BbipaxeHue
CMHYC 1 KOCUHYC BONHOTO | TDUTOHOMETPUYECKMX  (YHKUMIA  yepe3  TAHFeHC MONIOBUHHOTO  apryMeHTa.
yrna. ®opmynsl | MpeobpazoBaHMs NPOCTENLWMUX TPUTOHOMETPUYECKMX BbIPAKEH NIl

NONOBMHHOrO yrna KombuHupoBaHHoe 3aHsATHE

Tema 4.4 CopepxaHue yyebHOro MaTepuana

OYHKUMKM, UX  CBOWCTBA.
Cnoco6bl 3afaHns yHKLMKIA

06bnactb onpegeneHnUs U MHOXKECTBO 3Ha4YeHWit (yYHKUMA. YETHOCTb, HEYETHOCTS,
nepumoanyYHoCTb dyHKLMI. Cnocobbl 3aaanns dhyHKLUI

KOM6MHMp0BaHHOE3aHHTMG

Tema 4.5
TpuroHomeTpuyeckme
GbyHKUMKM, UX CBOMCTBA W
rpagukm

CopepxaHue yyebHoro matepuana

Obnactb onpefeneHns U MHOXECTBO 3HAYEHWIA TPUTOHOMETPUYECKUX (YHKUUN.
YETHOCTb, HEYETHOCTb, NEPUOUYHOCTD TPUTOHOMETpUYECKUX PyHKLmi. CBOMCTBA M
rpacdmkmn QYHKLUKMA Y = cos X, y =sin X,y =tg x, y = ctg x.

KomGuHuposaHHoe 3aHATHE.

Tema 4.6 CopepxaHue yyebHOro MaTepuana

MpeobpasoBaHue CxaTue v pactaxeHune rpaMKoB TPUTOHOMETPUYECKUX PYHKLMIA.

rpaukos Mpeobpa3oBaHue rpadMKoB TPUrOHOMETPUYECKUX DYHKLMIA

TPUTOHOMETPUYECKUX lpakTnyeckoe 3aHaTHe

byHKUMI

Tema 4.7 NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (CofepaHue NpUKNAagHOro
OnucaHue MopynA)

NPON3BOACTBEHHbIX Wcnonb3oBaHue CBOICTB TPUrOHOMETPUYECKMX (YHKLUMA B NpPOQeCccUOHaNbHbIX

3afiadyax
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NPOLECCOB C  MOMOLbIO
rpauKoB hyHKLNIA

npaKTVI‘-IeCKOE 3aHATUE

Tema 4.8 CopepxaHue yyebHoro matepuana
O6paTHble O6paTHble TpUroHomeTpuyeckune GyHkuumn. Nx coiictea u rpacdmkm
TPUrOHOMETpUYECKMe
KombuHupoBaHHOe 3aHATHE
hyHKLUM
Tema 4.9 CopepxaHue yyebHoro matepuana
TpuroHomeTpuyeckume YpaBHeHue cos x = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a, ctg x = a. PeweHnue

VpPaBHEHUA N HEPABEHCTBA

TPUTOHOMETPUYECKUX ypaBHeHU OCHOBHbIX TUNOB: npocrenwue
TPUrOHOMETpUYECKMe  ypaBHeHWs, CBOAAWMECAs K  KBafApaTHbIM, pellaemble
Pa3NoXeHMeM Ha MHOXUTeNUW, OGHOPOAHbIE.

MpocTeiwmne TPUroHOMETpUUYECKNE HEPABEHCTBA

KomGuHuposaHHoe 3aHATHE.

Tema 4.10 CopepxaHue yyebHOro MaTepuana

Cucremsl Cucrtembl NnpocTeniunX TPUroHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUYECKUX KombuHMpoBaHHoe 3aHATHE

yPaBHEHUN

Tema 4.11 CopepxaHue yyebHOro matepuana

PeweHne 3apay. ocHOBbI | [Ipe06pa3oBaHNe TPUTOHOMETPUYECKUX BbIPAXXEHUN. PelueHne TpUroHoOMeTpuYecKnx
TPUTOHOMETpUM. YPaBHEHMIA N HEPABEHCTB B TOM YMC/e C UCNOIb30BAaHMEM CBOICTB DYHKLUN.
TpuroHomeTpuyeckue KoHTponbHas pabota

hyHKLUM

Pa3pen 5.

KomnnekcHble yucna

Tema 5.1 CopepxaHue yyebHOro MaTepuana

KoMmnneKkcHble yncna

MoHATUE KOMMNEKCHOro 4ucna. ConpsKeHHble KOMMJIEKCHbIe 4YuCna, Moayib M
apryMeHT  KOMMJEeKCHoro u4ucna. ®opma  3anucu  KOMMJIEKCHOTO  4ucia
(reomeTpuyeckas, TpuUroHomeTpuyeckas, anrebpamyeckas). Apudmernyeckue
[E€NCTBUA C KOMMIEKCHBIMU YMCNaMU

KomGuHMpoBaHHoe 3aHaTHe
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Tema 5.2 CopepxaHue yyebHOro matepuana
[lpumeHeHne KOMNNEKCHbIX | BbinoNHEHWEe pacyeToB C NMOMOLWbIO KOMMNEKCHbIX Yyucen. Mpumepsl ncnonb3oBaHus
yucen KOMMIEKCHbIX Yncen 4
MpakTnyeckoe 3aHATHE
Paspen 6. [lpousBogHas 40
(yHKLUK, ee npUMeHeHHne
Tema 6.1 CopepxaHue yyebHoro matepuana
[MoHsTHE npoussofHoNn. | OnpeaeneHne YMCNOBOI NOCNeAOBaTeNbHOCTM M cnocobbl ee 3apaHusA. CBoicTea
QopMmynbl 4 npaBWia | YUCNOBLIX MNoCAefoBaTenbHocTeir. OnpepeneHue npefena nocnefoBaTeNbHOCTU.
anddepeHUnpoBaHnA BbluncneHue npegenos nocneposatenbHocTei. Mpenen GyHKUMM Ha GECKOHEYHOCTHU. 2
Mpepen gyHKuMK B Touke. MpupaweHne aprymenTa. Mpupawenue dyHkuun. 3apaum,
npuBofAwmMe K MNOHATUIO npou3BopHon. OnpepeneHne npou3BOAHON. ANroputMm
OTbICKaHUSA NMPOU3BOJHOIA
KombuHupoBaHHoe 3aHATHE
Tema 6.2 CopepxaHue yyebHOro matepuana 0K-01, 0K-02, OK-
Mpoun3BogHble cyMmbl, | opmynbl suddepeHumposarus. Mpasuna guddepeHympoBaHus 6 03, 0K-04, 0K-05,
pa3HoCcTM  npousBefeHus, | KomOGUHUpPoOBaHHOE 3aHATHE 0K-06, OK-07
4acTHOro lIK...
Tema 6.3 CopepxaHue yuebHOro matepuana
Mpon3BoaHbIe OnpegeneHne cnoxHon ¢yHKumK. Mpou3BOAHAA TPUFOHOMETPUYECKUX (YHKLUN.
TPUTOHOMETPUYECKUX Mpon3BofHas CNOXHON QYHKLMH
¢yHKkunin.  TMpou3sogHas | KomGMHMpOBaHHOE 3aHATHE 6
CNOXHOMN PYHKLMM
Tema 6.4 CopepxaHue yyebHOro MaTepuana
MoHATHe O HENPepLIBHOCTU [ TiouaTie HenpepbiBHOWM (YHKLMM. CBOICTBA HenpepbiBHON hyHKUMKM. CBA3L Mexay
yHKUAM. MeToA | henpepbisHoCTbIO M AndDepeHLMpyeMOCTbI0 BYHKLMM B TOUKe. ANTOPUTM pelieHus 2
MHTEPBanoBs HepaBeHCTB METOJ,0M UHTEPBANOB
KombuHupoBaHHoe 3aHATHE
Tema 6.5 CopepxaHue yyebHOro matepuana
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[eomeTpuyeckuii n | FleoMeTpMYeCcKUn  CMbICT NPOM3BOAHOM (YHKUMM — YrioBoi  Ko3duuneHTt

hu3nyeckuii CMBICN | KacaTeNnbHOM K rpaduky (yHKUMM B TOYKe. YpaBHeHWE KacaTeNbHOW K rpaduky

Npou3BOLHOMN yHKUMW. ANTOPUTM COCTaBNEHUSA YPaBHEHUSA KacaTenbHOM K rpadnky dyHKumnm y=Ff(x)
KombuHupoBaHHoe 3aHATHE

Tema 6.6 CopepxaHue yuebHOro matepuana

du3nyeckumii CMbICA | Du3nyeckuin (MexaHN4eCcKuin) CMbICT NPOU3BOJHON — MTHOBEHHAA CKOPOCTb B MOMEHT

NPOM3BOAHOM B | BpemeHn t: v=S" (t)

MPOEeCCUOHANbHBIX pakTuyeckoe 3aHaATHE

3apavax

Tema 6.7 CopepxaHue yyebHoro matepuana

MOHOTOHHOCTE  (DYHKLMK.
To4ku aKcTpemyma

Bo3pacTaHue u ybbiBaHMe hyHKLMUMW, COOTBETCTBME BO3PACTAHUA U yObIBAHMA DYHKLUM
3HaKy Npou3BoAHOI. NOHATUE NPON3BOAHON BbICIIEr0 NMOPSAAKA, COOTBETCTBME 3HAKA
BTOPOV NMPOM3BOAHO BbINMYKNOCTU (BOTHYTOCTM) (DYHKLMKM HA OTpe3ke. 3afayu Ha
MaKCUMyM U MUHUMYM. [OHATME acMMNTOTbI, CMOCOOLI UX onpeaeneHns. ANropuTM
nccnenoBaHua QYHKLUMM M NOCTPOEHUA ee rpacdvKa C MOMOLLbIO MPOU3BOAHOMN.
[po6HO-NMHeltHas hyHKLMs

KOM6VIHMpOBaHHOE 3aHATUE

Tema 6.8
WccnepoBaHue QyHKUMI 1
NnocTpoeHune rpaMKoB

CopepxaHue yyebHoro matepuana

WccnepoBaHue yHKLMM HA MOHOTOHHOCTb M NOCTPOEHME rpacduKoB.

KOM6VIHMpOBaHHOE 3aHATUE

Tema 6.9 Hawubonbliee wu

CopepxaHue yyebHoro matepuana

HauMeHblIee 3HayeHua | HaxoxpeHue HauMOOMbWEro M HaWMeHbLIEro 3HayeHUNn GYHKUUIA, NOCTPoeHUe

byHKLUM rpac¥KoB MHOTOYJIEHOB C UCMOJIb30BAHMEM annapaTta MaTeMaTMYeCcKOro aHanu3a
KombuHnpoBaHHOe 3aHATHE

Tema 6.10 MpodeccnoHanbHO-0pUeHTUPOBAHHOE —cofepkaHue (COAepKaHUe NPUKNAAHOrO

HaxoxpeHue Mopyns)

ONTMUMaNbHOrO pe3ynbTata C
nOMOLLbIO I'IpOVI3BO,[],HOI7I B
NPaKTU4eCKuxX 3apadax

HanmeHblwee n Hanbonbluee 3HaueHne QyHKLUM

npaKTVI‘-IECKOE 3aHATUE
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Tema 6.11 CopepaHue yyebHoro matepuana
PeweHne 3apay. | ®opmynbl M npasuna anddepeHumnpoBanus. NccnegoBaHne GyHKUMIA C NOMOLLbIO
MpoussofHas QyHKUMK, ee | npon3BOAHON. Hanbonbluee N HauMeHblLee 3HaYeHNs hYHKLNUY 2
npuMeHeHue KoHTponbHas paboTa
Paspen 7. 46
MHororpaHHukn U1 Tena
BpaLleHus
Tema 7.1 CopepxaHue yyebHoro matepuana
BepwuHel, pebpa, rpaHu | MoHaTMe MHOrorpaHHuka. Ero asnemeHTbl: BepuuHbl, pebpa, rpaHu. [uaroHans.
MHOTOrpaHHUKa CeyeHune. Beinyknble 1 HEBbIMYKAble MHOFOTPaHHUKM
KombuHupoBaHHoe 3aHsATHE 2
Tema 7.2 CopepxaHue yyebHOro matepuana
lpu3ma, ee coctasnsawoume, | MoHatne npusmbl. Ee ocHoBaHMA M GoKoBble rpaHu. Bbicota npu3mbl. lpsamas u
ceyeHue. Mpamas W | HaKNoHHaa npusma. lNpaBunbHas npusma. Ee ceveHne
npaBunbHasa NpU3Mbl KombuHupoBaHHoe 3aHATHE 2
Tema 7.3 CopepxaHue yuebHOro matepuana OK-01. OK-02. OK-
Napannenenunepq, ky6. | Mapannenenunen, CBOMCTBA NPAMOYIoNbLHOrO nNapannenenunesna, ky6. Ceuenune Kyba, 03, Ofé-04, 0}2_05’
CeyeHwue kyba, | napannenenunena 0K-06, OK-07
napannenenuneaa KombuHupoBaHHoe 3aHsATHE 2 TIK..
Tema 7.4 CopepxaHue yyebHoro matepuana
Mupamnga, ee | Mlupamuga n ee anemeHTol. CeyeHne nupamupsl. NpaBunbHas nupamupa. YceyeHHas
COCTaB/AKLWMe, CeYeHue. | nMpamuaa
MpasunbHas  nupamMupa. [ KomGuHnposaHHoe 3aHATUE 2
YceyeHHasa nupamupa
Tema 7.5 CopepxaHue yyebHOro matepuana
bokosas " nonHas | MNnowagb 60KOBOW 1 NONHON NOBEPXHOCTU NPU3MbI, TUPAMULbI
NOBEPXHOCTb npu3mbl, | Kom6MHMpPOBaHHOE 3aHATUE 2
nupamugbl
Tema 7.6 CopepxaHue yyebHOro matepuana
CMMMeTpUA OTHOCWTENIbHO TOYKM, NpPAMON, nnockoctu. CummeTpus B Kybe,
napannenenunege, npusme, nupamuie 2

32




CummeTpus B KyOe,
napannenenuneae, npusme,
nupamuge

KOM6MHMp0BaHHOE3aHHTMG

Tema 7.7
Mpumepbl  cummeTpun B
npodeccum

MpodeccnoHanbHO-OpueHTUPOBAHHOE cofepxaHue (COAepaHue NPUKNARHOrO
Mopyns)

CMMMETpUA B NPUPOJE, apXUTEKTYPE, TEXHUKE, B ObITY

npaKTquCKOE3aHHTMe

Tema 7.8 CopepaHue yyebHoro matepuana

MpaBunbHble MoHATHE NPaBUAbHOTO MHOTOrpaHHMKa. CBOMCTBA NpPaBUAbHLIX MHOFOrpaHHWUKOB
MHOTOrpaHHUKY, ux | MpakTuyeckoe 3aHsaTHE

CBOMCTBA

Tema 7.9 CopepaHue yyebHoro matepuana

Uunuugp, ero | Uununpp v ero anementbl. CeyeHne uunuHapa (napannenbHoe OCHOBAHUIO U OCK).
coctasnawowme.  CeyeHue | PaseepTka UMnMHApa

LMAnHApa KoMOGUHUMpPOBaHHOE 3aHATHE

Tema 7.10 NpodeccuoHanbHO-OpMeHTUPOBAHHOE copepKaHue (copepaHue NpUKNAagHOro

KoHyc, ero coctasnswowpue.
CeyeHne KoHyca

Mopyns)

KoHyc n ero anemeHTsl. CeyeHne KoHyca (napannenbHoe OCHOBAHUIO U NPOXOAsLLee
Yepes BepLMHY), KOHUYeCKue ceyeHns. Pa3BepTka KoHyca

KOM6MHMp0BaHHOE3aHHTMG

Tema 7.11
YceueHHbIN KOHyC. CeyeHne
yCeYEHHOro KOHYCa

CopepxaHue yyebHoro matepuana

YceyeHHbli KoHyc. Ero o6pasyiowas u Beicota. CeyeHune yceyeHHOro KoHyca

KOM6MHMp0BaHHOE3aHHTMG

Tema 7.12
LWap v cdepa, ux ceyeHus

ConepaHue yyebHoro matepuana

Wap u cdhepa. B3aumHoe pacnonoxeHue cepsl u nnockocTu. CeveHune wapa, chepol

KomGuHMpoBaHHoe 3aHaTHe

Tema 7.13
MoHsTe 06 obObeme Tena.
OTHOwWeHue 06bemMoB

noAobHbIX Ten

ConepaHue yyebHoro matepuana

MoHATMe 06 06beMe Tena. 06beM Kyba v nNpsmMoyroabHoro napannenenunega. 06bLem
npusMbl U uunnHapa. OTHoweHe 0O6bEMOB NOAJOOHbLIX TeN. [eOMeTpUYECKunii CMbICh
onpegenuTens 3-ro nopsagka
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KOM6VIHMpOBaHHOE 3aHATUE

Tema 7.14 CopepaHue yyebHoro matepuana
O6bembl M TNOWaAW | 06vems nupamupbl v koHyca. 06bem wapa. Mnowaan nosepxHocTed Ten 2
NOBEPXHOCTeN Ten
KombuHupoBaHHoe 3aHATHE
Tema 7.15 CopepaHue yyebHoro matepuana
KombuHauum KombuHauum reomeTpuyecknx ten
MHOTOrpaHHMKOB 1 Ten | [IpakTMyecKoe 3aHATUe 4
BpalyeHus
Tema 7.16 CopepxaHue yuebHOro MaTepuana
[eomeTpuyeckune Wcnonb3oBaHMe KOMOMHALMIA MHOrOrpaHHUKOB M Teil BpalleHMs B NPAKTUKO-
KOMOMHALMN Ha NPaKTUKe | OPMEHTUPOBAHHbIX 33ayax
pakTuyeckoe 3aHaATHE 4
Tema 7.17 CopepxaHue yyebHOro MaTepuana
PeweHune 3apay. | 06veMbl 1 NOLWAAM NOBEPXHOCTU MHOTOTPAHHWUKOB W Te/ BpaWeHuUs
MuororpaHHukn u  Tena | KoHtponbHas paboTa 2
BpalyeHus
Pa3spen 8. 14
MepBooGpa3Has GyHKLUM,
ee npumeHeHue
Tema 8.1 CopepxaHue yyebHOro matepuana 0K-01, OK-02, OK-
MepBoobpa3Has ¢yHKUWK. | 3apa4a O BOCCTAHOBNEHMM 3aKOHA [BMXKEHWUS MO WU3BECTHOW ckopocTu. loHsTue 03, OK-04, OK-05,
NpaBuna HaXOXAeHUs | uHTerpupoBaHus. O3HaKOMNEHWE C MOHATMEM WHTerpana M nepBooOpasHoW Ans 0K-06, OK-07
nepBoO6Pa3HbIX dyHkumn y=f(x). Pewenune 3apgay Ha cBA3b NepBOOOPaA3HO M ee MPOU3BOLHOIA, TIK...
BblUMCNIeHMe nepBOOOpa3Hoit Anis  JaHHoW dyHKuuu. Tabnuua dopmyn ans
HaX0XAeHUs nepBoobpa3HbIx. N3yyeHne npasuia BbYUCIEHUS NEPBOOOPa3HOi 2

KomGuHMpoBaHHOe 3aHaTHe
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Tema 8.2 CopepaHue yyebHoro matepuana
Mnowaab KpUBONMHENHOM | 3ajayn, NPUBOAAWME K MOHATUIO ONPEAENeHHOro MHTerpana — O BblYUCNEHUM
Tpaneuuu. Gopmyna | niowanu KpPUBONMHEHOW  Tpaneuuu, O nepemeleHUn TOo4YKW. [loHaATUE
HbloToHa — JleitbHMua onpeaenéHHOro nHterpana. leomeTpuyeckuit u HU3NYECKUA CMbICT ONpeaeneHHoro
nHterpana. ®opmyna HelotoHa— JleitbHULA 2
KombuHMpoBaHHOE 3aHATHE
Tema 8.3 CopepxaHue yyebHOro MaTepuana
HeonpepeneHHbli u | NoHATUE HeONpeAeNneHHOro nHTerpana
onpefeneHHblit MHTerpansl | KoM6MHUpPOBaHHOE 3aHATHE 2
Tema 8.4 CopepxaHue yyebHOro MaTepuana
MoHATHe 06 onpefeneHHOM | [eOMeTpUYECKNit CMBIC ONpeeNeHHOro uHTerpana
WHTErpane Kak nnowaann | Kom6uHMpoBaHHOeE 3aHATHE 2
KPWBONUHEHON Tpaneuum
Tema 8.5 NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepxaHue NpUKNAgHOro
OnpepeneHHbIit MHTerpan B | Mopyna)
XU3HU [eoMeTpuYecKuii cMbich onpeaeneHHoro uuterpana. ®opmyna HototoHa - JleitbHuua.
PelweHwne 3agay Ha NpMMeHEHME UHTErpana aNs BblYUCIEHUA PU3NYECKUX BEUYMH W
naouiagen
MpakTuyeckoe 3aHATHE 4
Tema 8.6 CopepxaHue yyebHOro MaTepuana
PeweHnne 3apad. | NepBoobpa3sHas yHKuMK. [TpaBuna HaxoxaeHMs nepBoobpasHbix. Ee npumeHeHmne
Mepsoobpa3Has @yHKUMK, | KoHTponbHas paboTa 2
ee npumMeHeHue
Paspen 9. 18
CreneHu U KOpHMU.
CreneHHas pyHKUUA
Tema 9.1 CopepxaHue yue6HOro matepuana OK-01, OK-02, OK-
03, 0K-04, OK-05,
CTe'leHHaﬂ (YHKLUNA, €€ | MoHsTUe KOPHA N-Oi CTEMeHW U3 AeicTBUTENbHOTO Yucna. PyHkumn y = VX  ux 0K-07
CBOUCTBA cBoncrtea u rpamku. CBONCTBA KOPHA N-0/1 CTeNeHu
KombuHupoBaHHoe 3aHsATHE 4
Tema 9.2 CopepxaHue yyebHOro MaTepuana
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Mpeobpa3oBaHue

Mpeo6pa3oBaHue MPpPaLMOHabHbIX BblpaXeHUit

BbIpaX€HUN € KOpHAMM n- | KoMOGMHMpPOBaHHOE 3aHsATHE 4
O¥i CTeneHu
Tema 9.3 CopepxaHue yuebHOro matepuana
CsoiicTBa cTeneHu c | MoHATMe cTeneHn c NtobbIM paLMoHanbHbIM NokaszateneM. CTeneHHble QYHKLWUK, UX
pauMOHaNbHbIM W | cBOMCTBA U rpacmkm
AeACTBUTENbHbIM KombuHupoBaHHOe 3aHATUE 2
nokasarensmu
Tema 9.4 CopepxaHue yyebHOro MaTepuana
Pewenune uppaunoHanbHbiX | PABHOCMNLHOCTb MPPALMOHANbHLIX YPAaBHEHUIA U HEPABEHCTB. MeToabl UX peleHus.
YPaBHEHWIA N HEPABEHCTB PelweHne nppaunoHanbHbIX ypaBHEHWUN U HEPABEHCTB
KombuHupoBaHHoe 3aHsATHE 6
Tema 9.5 CopepxaHue yuebHOro MaTepuana
CreneHu " KopHu. | OnpepeneHune cteneHHoin dyHKUuKU. KMcnonb3oBaHue ee CBOWCTB MpU peWeHUU
CteneHHas gyHKLMA YPaBHEHU N HEPABEHCTB 2
KoHTponbHas paboTa
Paspen 10. loka3aTenbHas 18
tyHKLMA
Tema 10.1 CopepaHue yyebHoro matepuana
MNoka3zatenbHas  (yHKuMA, | CTeneHb € NPOM3BONbHBIM  [ENUCTBUTENbHbIM  MoKasaTenem. Onpeaenexue
ee CBOWCTBA noKa3aTenbHOW (QYHKUMW, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C NpUMEHeHWeM
nokasaTtenbHon ¢yHKUMK. PeweHne nokasatenbHbIX ypaBHEHWUH GYHKLWOHANBHO-
rpauyeckmm MeTofom 4 0K-01, OK-02, OK-
KombuHMpoBaHHOE 3aHATHE 03, 0K-04, OK-05,
Tema 10.2 CopepxaHue yyebHOro MaTepuana OK-07
Pewenne nokasartenbHbiX | PeweHne nokasateNbHblX YpaBHEHWIN METOAOM YpPaBHUBAHWUA NOKa3aTesnen, METOLOM
yYpaBHEHWUW N HepaBEHCTB BBEAEHNA HOBOW MepeMeHHOW, PYHKUMOHANbHO-rpauyeckum metogom. PelweHue
MoKa3saTeNlbHbIX HEPABEHCTB 8

[pakTuyeckoe 3aHATHE

Tema 10.3

ConepaHue yyebHoro matepuana

PeweHne cucrem nokasaTenbHbIX ypaBHEHMﬁ
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Cuctembl  nokasatenbHbix | KOMGUHMpOBaHHOE 3aHATHE 4
yPaBHEHUN
Tema 10.4 CopepaHue yyebHoro matepuana
Pewenue 3afay. | PeweHne nokasatesbHbIX ypaBHEHW METOAOM YpaBHUBAHUA NOKa3aTenenh U METOAOM
lMNoka3aTenbHas QyHKLMA BBe[leHMA HOBOW NepemMeHHON. PelweHne nokasaTenbHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Pazpen 11. Jlorapu¢msl. 30
Jlorapugmuueckasn
hyHKLUMA
Tema 11.1 CopepxaHue yyebHOro MaTepuana
Jlorapudm yncna. | Jlorapudm yncna. [lecATUUHbIA U HATypanbHbIA NOrapudMbl, YUCIO €
AecAatnyHblii n | KoM6UHMpOBaHHOE 3aHATHE
HaTypanbHbIA  Nnorapudmbl, 4
yucno e
Tema 11.2 CopepxaHue yyebHoro matepuana
Csoncrea norapudmos. | CeoiicTBa norapudmos. Onepaums norapupMuUpoBaHus.
Onepauus KombuHupoBaHHoe 3aHATHE 6
norapudmMmupoBaHus OK-01, OK-02,
Tema 11.3 CopepxaHue yyebHoro matepuana OK-03, OK-04,
Jlorapudpmuyeckas Jlorapudmunyeckas dhyHKLMA N ee CBONCTBA OK-05, OK-07
yHKUMS, ee CBOMCTBA KombuHupoBaHHoe 3aHATHE 4 TK...
Tema 11.4 CopepxaHue yyebHoro matepuana
Pewenne MoHATHe norapudmuyeckoro ypasHeHus. Onepauus noTeHUMpoBaHns. Tpu OCHOBHBIX
norapugmuyeckux MeTOAa pelleHns NorapudMUYecKUx ypaBHEHUR: GOYHKLMOHANbHO-TPaPUYECKUi,
YPaBHEHUiA N HePaBEHCTB METOf MOTEHLMPOBAHUA, METOf BBELEHMs HOBOW nepemeHHo. Jlorapudmmuyeckue
HepaBeHCTBa 8
KombuHupoBaHHoe 3aHsATHE
Tema 11.5 CopepxaHue yyebHOro MaTepuana
Cuctembl norapudMuUYecKux | AIropuT™M pelleHns CUCTEMbl ypaBHeHU. PaBHOCMNLHOCTb Jlorapudmuyeckux
ypaBHeHUN VPpaBHeHU N HepaBeHCTB
KombuHupoBaHHoe 3aHATHE 2
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Tema 11.6
Jlorapudmbl B npupoge u
TeXHUKe

MpodeccnoHanbHO-OpueHTUPOBAHHOE cofepxaHue (COAepaHue NPUKNARHOrO
MopynA)

MpumeHeHune norapudma. Jlorapudmuyeckas cnupans B npupoge. Ee marematnyeckume

CBOWCTBA 4
MpakTuyeckoe 3aHATHE
Tema 11.7 CopepxaHue yuebHOro MaTepuana
PeweHue 3apad. | Jlorapudmuyeckas yHKuUMA. PeweHne npocTenunx norapudmmuyecknx ypaBHeHui
Norapudmbl. KoHTponbHas paboTa 2
Jlorapudmunyeckas
byHKLMA
Paspen 12. 10
MHoxecTBa. IneMeHTh
Teopuu rpacos
Tema 12.1 CopepxaHue yyebHOro MaTepuana
MHoxecTBa MoHaTue MHOXecTBa. MoaMHOXecTBO. OnepaLun ¢ MHOXeCTBaMm
KombuHMpoBaHHOE 3aHATHE 2
Tema 12.2 NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepaHue NPUKNAZHOro
Onepauuu c MHOXecCTBaMKU | MOAynA)
Onepauuu ¢ MHoXecTBaMu. PelweHne npuknagHbix 3afay
paKkTuyeckoe 3aHATHE 2
Tema 12.3 CopepxaHue yyebHOro MaTepuana
[padhbl MonsaTue rpaca. CBA3HbIN rpad, nepeBo, LMKA rpad Ha NAOCKOCTH
MpakTuyeckas pabota 4
Tema 12.4 CopepxaHue yyebHoro matepuana
PeweHune 3afay. | Onepaumm ¢ mHoxectBamu. OnucaHme peanbHbIX CUTyaLWMN C MOMOLLbID MHOXECTB.
Muoxecta, lpadbl u ux | lpumeHeHue rpadoB K peleHunio 3agauy
npUMeHeHue KoHTponbHas pabota 2
Paspen 13.  JnemeHThl 26 0K-01, OK-02,
KOMOUHATOPUKM, 0K-03, 0K-04,
CTAaTUCTUKN U Teopuu OK-05, OK-07
BEpPOATHOCTEN flK...
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Tema 13.1 CopepaHue yyebHoro matepuana
OcHoBHble noHATUA | NepecTaHOBKM, pa3melLeHuns, CoYeTaHuUA.
KOMOWHATOPUKH
KombuHMpoBaHHOe 3aHATHE.
Tema 13.2 CopepxaHue yyebHOro MaTepuana
CobbiTHe, BepOATHOCTb | COBMECTHblE U HECOBMECTHble COObITUA. TeopeMbl O BEPOATHOCTU CyMMbl COOLITUNA.

cobbiTus.  CnoxeHue
YMHOXEHUWe BepoATHOCTEN

YcnoBHas BepOATHOCTb. 3aBUCMMble UM He3aBUCKMMble COObITUA. Teopembl 0
BEPOSTHOCTM NPOM3BEAEHMUA COOLITUNA.

KOM6VIHMpOBaHHOE 3aHATUE

Tema 13.3 NpodeccuoHanbHO-OpMEHTUPOBAHHOE cofepKaHue (copepxaHue NpUKNAgHOro
BeposTHOCTb B | MORYNA)
npoeccroHanbHbIX OTHocuTenbHas 4actota CoObITUS, CBOWCTBO ee ycToiumMBocTM. CTaTucTuyeckoe
3apavax onpegeneHune BeposTHoCcTU. OLeHKa BEPOATHOCTU COObITUS

MpakTuyeckoe 3aHaTHE
Tema 13.4 CopepxaHue yyebHOro MaTepuana
JuckpeTHas cinyyaiHas | Bugbl cnyyaiHbeix BennuuH. OnpepfeneHne QUCKPETHON CNy4YalHOR BeNUYMHBI. 3aKOH
BENUUYMHa, 3aKOoH ee | pacnpepeneHuna GUCKPETHOW Cy4anHOM BeNnynHbl. Ee yncnosble XxapakTepucTuku
pacnpegeneHus KoMOGUHUMpPOBaHHOE 3aHATHE
Tema 13.5 CopepxaHue yyebHOro MaTepuana

3ajaun  maTtematuyecKoi
CTaTUCTUKM

BapMaLLMOHHbIﬁ pAan. Monurox 4actot H“ rmcrorpamMmma. Cratuctuyeckue
XdPaAKTEPUCTUKN pAfda Ha6J'I|0}J,aEMbIX AaHHbIX

KOM6VIHMpOBaHHOE 3aHATUE

Tema 13.6
CoctaBneHne Tabnuy u
AMArpaMm Ha NpakTuke

MpodeccnoHanbHO-OpUeHTUPOBAHHOE cofepxaHue (COAepaHUe NPUKNARHOrO
MopynA)

MepBuyHas 06pabOTKA CTAaTUCTUUYECKUX [aHHbIX. pacduyeckoe ux npefcTaBneHue.
HaxoxpaeHue cpeHUX XapaKTepPUCTUK, HABNIOAAEMbIX JAHHBIX

[pakTuyeckoe 3aHATHE
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Tema 13.7 CopepaHue yyebHoro matepuana
PeweHne 3apay. InemeHTbl | InemeHTbl KOMOUHATOPUKKU. COBLITUE, BEPOATHOCTL COOLITUA. CNOXKEHME U YMHOXKEHME
KOMOUHATOPUKH, BEpOATHOCTEN
CTaTUCTMKM U Teopun | KoHTponbHas paboTa 2
BEpOATHOCTEN
Paspen 14. YpaBHeHusa u 28
HepaBeHCTBa
Tema 14.1 CopepxaHue yuebHOro MaTepuana
PaBHOCMNBHOCTD PaBHOCMAbHOCTL ypaBHeHWN U HepaBeHCTB. OnpepeneHuns. OCHOBHble TeopeMbl
YPaBHEHWA W HepaBEHCTB. | paBHOCUJIbHbIX MEPEX0Aax B YpaBHEHUsAX W HepaBeHCTBax. 06WMe MeTOAbl pelweHus
061wme MeTOAbI pelleHns VYpaBHEHWiA: nepexoj OT paBEHCTBA (YHKUMN K PpaBEHCTBY apryMeHToB Anf 4
MOHOTOHHbIX (DYHKLUWIN, METOL Pa3NOXKeHUA Ha MHOXWUTENW, MeTo[ BBeLEeHUA HOBOW
nepemeHHoW, GYHKLMOHaNbHO-rpadnyeckuin metoq
KombuHupoBaHHoe 3aHsATHE
Tema 14.2 CopepaHue yyebHoro matepuana
Ipadmuecknit meTod | 06Wwue meToabl peleHns HEPABEHCTB: NEPEXOA OT CPAaBHEHUs 3HAYEHUIN BYHKUMWI K
peleHuns YPaBHEHWIA, | CPAaBHEHMIO 3HAYEHUII apryMEHTOB [/ MOHOTOHHbIX (PYHKLMWIA, METOS WHTepBanos, 0K-01, 0K-02, OK-
HepaBeHCTB (yHKUMOHaNbHO-rpadnyeckmnit metop. pacdumyecknii MeTop pelleHUA ypaBHEHU U 03, 0K-04, OK-05,
HepaBeHCTB 4 0K-06, 0K-07
KombuHupoBaHHoe 3aHATHE [IK...
Tema 14.3 CopepaHue yyebHoro matepuana
YpaBHeHus n HepaseHcTBa | OnpepeneHue mopyns. PackpbiTue Moayns no onpepeneHuto. Mpocteiwme ypaBHEHNS
C Mmoaynem 1 HepaBeHCTBa C mogyneM. [IpuMmeHeHne paBHOCUNbHbLIX NEPEXOA0B B ONpeaeneHHbIX
TUNAx ypaBHEHMIN N HEPABEHCTB C MOAYJ/IeM 4
KombuHupoBaHHoe 3aHsATHE
Tema 14.4 CopepxaHue yyebHOro MaTepuana
YpaBHeHNs M HepaBeHCTBA | 3HAKOMCTBO C napameTpoM. lpocTeiilwne ypaBHEHUS U HEPABEHCTBA C NApPaMeTpOM
C napameTpamu KombuHupoBaHHoe 3aHATHE 6

Tema 14.5

MpodeccnoHanbHO-OpUeHTUPOBAHHOE cofepxaHue (COAepaHUe NPUKNARHOrO
MopynA)

PeweHune TeKCTOBbIX 3afau I'IpOd)ECCI/IOHaﬂbHOI'O copaepxaHua
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CoctaBneHne u peweHue | MpakTUyeCcKne 3aHATUSA 8
npoeccuoHanbHelX 3aaad
C NOMOLbIO YPaBHEHWU

Tema 14.6 CopepxaHue yyebHOro matepuana
PeweHwne 3apay. YpaBHeHua | 06ume MeToAbl pelleHUs ypaBHeHU. YpaBHEHMA M HEPAaBEHCTBA C MOAYIEM U C
W HepaBeHCTBa napameTpamu

MpakTuyeckoe 3aHATHE 2
MpomexyTouHas atTecTauus (3k3ameH) 6
Bcero: | 340

[To Kaxgovi Teme onnCsIBAETCA COREPKAHNE yYeOHOro MaTtepnana (B AMAaKTUYECKUX EQUHNLAX), HAUMEHOBAHUA HEOOXOANMbIX 1a00PATOPHBIX, MPAKTUYECKUX U UHBIX
3aHATUA. 0ObEM YACOB OMPEAENIACTCA 110 KAXL[OH MO3MYMHN CTONOLA 3.

*[TpogeccnoHabHO-0pHEHTUPOBAHHOE COREPKAHNE MOXET ObiTh PACTIPEAENECHO 110 Pa3fenam (TEMam) nim CKOHYEHTPUPOBAHO B paszene [IpuKAagHoq mMogyib
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3. YcnoBus peanusayuu nporpammbl o6weobpasoBatenbHoOn AUCUUNAUHDI

3.1. [Ona peanu3zauuum nporpammbl LUCLUUNAWUHBI BOMKHbI ObITb NpPeAayCMOTPEHbI
chepyiouue cneymanbHblie NOMeleHus:

Peanusaums nporpammbl  AUCLUNAUHBI  TpeOyeT Hanuuua yyebHOro KabuHeTa
MaTeEMaTUKMN.

06opynoBaHue y4ebHOro KabuHeta:

- NOCaf0YHbIe MECTA N0 KOIMYECTBY 00yYaloLWmxcs;

- paboyee MecTo npenoaasaTens;

- KOMMNNEKT y4ebHO-HarnaaHbIX Nocobuii;

- KOMMNEKT 3/IEKTPOHHbIX BUAEOMATEPUANOB;

- 3a[1aHNA AN KOHTPOJbHbIX paboT;

- npoeccnoHaNbHO OPMEHTUPOBAHHbIE 3a[jaHUS;

- MaTepuanbl 3Kk3ameHa.

TexHnyeckue cpeacTBa obyyeHus:

- NePCOHANbHbIA KOMNbIOTEP C NULEH3NOHHBIM NPOrPaMMHbIM 0becnedYeHnem;

- NPOEKTOP C 3KPaHOM.

3.2. NHdpopmauuoHHoe obecneyeHne obyyeHus

1. [Ona peanuzauum nporpammbl O6ubNMOTEYHbI (HOHA 06pa3oBaTe/bHOIA
OpraHM3auuMm AOMKEH WUMeTb MeyaTHble U/WUNM 3INEeKTPOHHble 00pa3oBaTe/ibHbE W
NHOPMALMOHHbIE PECYPCbI, PEKOMEHI0BAHHbIE A1 UCMOJIb30BaHNSA B 06pa3oBaTeNlbHOM
NpoLEecce, He CTaplle NATH JIET C MOMEHTA U3[aHuS.

2. PekomeHayeMble nevyaTHble W3[aHWsA MO peanu3aLuu obieobpa3oBaTeNbHOI
AUCUMNANHLI  NPEACTaBNeHbl B METOAMYECKMX PEKOMEHAALMAX N0 OopraHu3aumu
0byyeHus.
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4. KoHTponb 1 oLueHKa pe3ynbTaToB 0CBOEHUA 06ueo6pa3oBaTenbHO AUCLUUNAUHDI

KoHTponb M oueHKa pe3ynbTaToB 0CBOEHUS 06We06pa3oBaTeNbHON LUCLUMIUHDI
PaCKpbIBAOTCA Yepes AUCUMNIUHAPHbIE pe3y/bTaThl, HanpaBiaeHHble Ha hopMUpPOBaHME
06Wmx 1 NpohecCcMoHaNbHbIX KOMNETEHLMIA N0 pa3fenam U TeMaM COepKaHUA y4ebHOro

Martepuana.
06wasn/npodeccmoHanbHas Paspen/Tema Tun oUEeHOYHbIX
KOMNeTeHLus MeponpuaTua
OK 01. Bbibupatb cnocobsl P1,Tema1.1,1.2,1.3M-0/c’ 1.4,1.5,1.6 | TecTupoBaHue
peweHuns 3aaav P2 Tembl 2.1,2.2,2.3,2.4,2.5 H-O/C, 2.6 | YCTHbIN onpoc
NpohecCUoHanbHOIl E 3, TTeM"' 3.1,3.2,3.3M-0/c, 3.4 MaTematuyeckui
AEeATENbHOCTH I'I-[:)’ /cezbé4419[;210421[;4 4.5, 4.6, 4.7 AVKTAHT
NPUMEHUTENbHO P5 Temb 5.1 5.2 WHpuBuayanbHas
K Pa3/IM4HbIM KOHTEKCTAM P6 Tembl 6.1.6.2. 6.3, 6.4, 6.5 6.6, 6.7 CaAMOCTOATENIbHAA
N-0/c, 6.8, 6.9,6.10 M-0/c, 6.11 pabora
P7, Temsl 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | TpeActaenetue
N-o/c,7.8,7.9,7.10 M-o/c, 7.11, 7.12, pe3ynbTaToB

7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1, 9.2,9.3,9.49.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P11, Temsl 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P 13, Temsbl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

NpaKTUYeckux pabot
3awuTa TBOpUECKUX
pabot

3awmTa
NHAWNBUAYANbHBIX
NPOEKTOB
KoHTponbHas paboTa
BoinonHeHune

7.13,7.14,7.15,7.16,7.17

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temwo 11.1, 11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-0/c, 11.7

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | > oo cHalionHbIx
N-0/c, 14.6 3aAarum
OK 02. Ucnonb3oBatb P1,Tema1.1,1.2,1.3N-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
COBpeMeHHble CpefCTBa P2 Tembl 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6 | YcTHbIi onpoc
noucKa, aHannsa u E i TT(ZT/::?le’ 3[;22' 3(;-”3”2223644 5 47 MaTemaTuyeckuii
MHTEpTpETaLAY M-o/c 4.8,4.9,4.10,411 ANKTAHT
nHbopmaLmu, 1 P5, Temb! 5.1, 5.2 NHanenpgyanbHas
MH(pOPMALUOHHEIE P 6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | CAMOCTOATE/NLHAA
TEXHONOIrMM Ona BbINOJHEHUA ﬂ-O/C, 6.8,6.9,6.10 ﬂ-O/C, 6.11 pa60Ta
3apa4 npogeccnoHanbHoi P7, Temb 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | [pencrasnenne
eATeNbHOCTH N-0/c,7.8,7.9,7.10 N-o0/c, 7.11, 7.12, pe3synbTaTos

NpaKTUYeCcknx pabot
3awuTa TBOpUECKUX
pabot

3awmTa
WHOMBUAYANbHbIX
NPOeKTOB

5 [MpogheccuoHanbHoe-opueHMUPOBAHHOE codepHaHUe

43



P12, Tembl 12.1,12.2, 12.3, 12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5

KoHTponbHas paboTa
BbinonHeHue

M-o/c, 13.6 3K3aMeHaLMOHHbIX

P 14, Temsi 14.1,14.2, 14.3, 14.4,14.5 | 33qauui

M-o/c, 14.6
OK 03. NnaHupoBsatsb u P1,Tema1.1,1.2,1.3M-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
peanu3oBbiBaTh cobcTBeHHoe | P2, Tembl 2.1,2.2,2.3,2.4,2.5M-0/¢, 2.6 | YcTHbIit onpoc
npoeccuoHanbHoe u E i TT:"A';'Ii'll' 3(;22' 3[;33”?[{@43;4 5 47 MaTematuyeckuii
NMYHOCTHOE pa3BuTUe, I'I-o’/c, 4.8, 49 4.1’0’ 4:11 o OUKTAHT
npeAnpUHUMATENbCKYIO P5 Tembl 5.1, 5.2 WHpuBuayanbHas
ACATENBHOCTD B P 6, Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | CaMOCTORTENbHAA
npodeccuoHanbHom chepe, N-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11 pabora
MCNONb30BaTh 3HAHMA NO P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | TNpeacrasnexue
(hMHAHCOBOW rPaMOTHOCTH B M-o0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, pe3ynbTaTos

Pa3/INYHbIX XU3HEHHbIX
CUTyauusax

7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1, 9.2,9.3,9.4,9.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1, 12.2,12.3, 12.4

P 13, Temsl 13.1, 13.2, 13.3, 13.4, 13.5

NpaKTUYeCckux pabot
3awuTa TBOpUECKUX
paboT

3awmTa
NHAWNBUAYANbHBIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHune

N-0/c, 13.6 3K3aMEeHaLMOHHBIX
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 .
M-0/c, 14.6 3aaarnm
OK 04. 3 dekTnBHO P1,Tema1.1,1.2,1.3N-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
B3aWMOLECTBOBATH M P2 Tembl 2.1,2.2,2.3,2.4,2.5MN-0/c, 2.6 | YcTHblit onpoc
paboTaTh B KONNEKTUBE W P3,Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTemaTuyeckuii
KoMaHge P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 QUKTaHT
M-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1, 5.2 VinauBuayasbHas
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOATEbHAA
N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pabora
P7,Temb 7.1,7.2,7.3,7.4,7.5,7.6,7.7 lpepcTaBneHue
N-o/c,7.8,7.9,7.10 M-o/c, 7.11, 7.12, pe3ynbTaTos

7.13,7.14,7.15,7.16,7.17

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Temw 11.1, 11.2, 11.3 M-0/c,
11.4,11.5,11.6 NN-0/c, 11.7

P12, Tembl 12.1,12.2,12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5

NpaKTUYeCckux pabot
3awuTa TBOpUECKUX
pabot

3awmTa
WHOMBUAYANbHbIX
NPOeKTOB
KoHTponbHas paboTa
BbinonHexune

N-0/c,13.6 3K3aMeHaLNOHHbIX
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 y
M-o/c, 14.6 Sanani

OK 05. Ocywectenatb ycTHyto | P 1, Tema 1.1, 1.2, 1.3 N-0/c, 1.4, 1.5, 1.6 | TectupoBaHue

U MUCbMEHHYIO

P2 Tembl 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

YcTHbIN onpoc
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KOMMYHWKaLMIO Ha
roCyAapCTBEHHOM A3blKe
Poccuiickoit Pefepaymn ¢
yYyeToM ocobeHHoCTe!
COLMANBHOrO U KyNbTYPHOIO
KOHTeKCTa

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
N-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Tembl 5.1, 5.2
P1,Tema1.1,1.2,1.3M-0/c, 1.4,1.5, 1.6
P2 Tembl 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6
P 3, Temsl 3.1, 3.2, 3.3 M-0/c, 3.4

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7
M-o/c, 6.8,6.9,6.10 M-o0/c, 6.11

P7, Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7
N-o/c,7.8,7.9,7.10 M-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tembl 9.1, 9.2, 9.3,9.49.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P11, Temsl 11.1, 11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1, 12.2,12.3, 12.4

P 13, Temnbl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6P 9, Tembl 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Temsbl 12.1, 12.2, 12.3

P 13, Temsl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

Martematuyeckuii
AMKTaHT
WHanBuayanbHas
CaMoCTOATeIbHaASA
paboTa
NpepcTaBnexune
pe3ynbTaToB
npaKTM4Yecknx pabor
3awuTa TBOPYECKUX
pabot

3awuTa
WHOVWBUAYANbHbIX
NpPOEKTOB
KoHTponbHas paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX
3afaHun

OK 06. MpossnaTb
rpaXaaHcKo-
NaTpUOTUYECKYIO NO3MULMIO,
AEMOHCTPMPOBATb
0CO3HaHHOe noBejeHune Ha
OCHOBE TPaAMLMOHHbIX
o6lLeYenoBeyecKnx
LLlEHHOCTEN, B TOM Yucne ¢
Y4YeTOM rapMOoHM3aLKm
MEXHALMOHANbHbIX U
MEXPENUrno3HbIX
OTHOLWEHWI, NPUMEHATb
CTaHAapThl
aHTUKOPPYNLMUOHHOIO
noseaeHus

P1,Tema1.1,1.2,1.3M-0/c, 1.4,1.5,1.6
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,6.6, 6.7
M-o/c, 6.8,6.9,6.10 M-0/c, 6.11

P7, Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7
N-o/c,7.8,7.9,7.10 M-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8 Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

TecTnpoBaHue
YcTHbIN onpoc
MatemaTtnyeckun
AVKTAHT
WHpuBupyanbHas
camocTosTesbHan
paboTa
MpepcraBnexune
pe3ynbTaToB
npaKTM4Yecknx pabor
3awmTa TBOpYECKUX
pabot

3awmTa
WHANBUAYANbHbBIX
NPOEKTOB
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KoHTponbHas paboTa
BbinonHeHue

7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1, 9.2,9.3,9.4,9.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P11, Temsl 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o0/c, 11.7

P12, Tembl 12.1, 12.2,12.3, 12.4

P 13, Temnbl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6

3K3aMeHaLMOHHbIX
3afaHui
OK 07. CopencTBoBaThb P1,Tema1.1,1.2,1.3N-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
COXPAHEHUIO OKpYXaloLen P2 Tembl 2.1,2.2,2.3,2.4,2.5 H-O/C, 2.6 | YCTHBIN onpoc
cpea, pecypcocbepexennio, | © 3 Temb 3.1,3.2,3.3 N-0/c, 3.4 MaTemaTuyeckuii
NPUMEHATb 3HaHNA 06 P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 QUKTaHT
N-o/c, 4.8, 4.9, 4.10, 4.11
W3MEHEeHUN KNnMaTa, P 5 Tembl 5.1, 5.2 WnomBupgyaneHas
NPUHLMNLI BEPEXTNBOTO P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOATeNbHas
npon3sopacTBa, 3d)CbeKTMBHO I'I-o/c, 6.8, 6.9, 6.10 I'I-o/c, 6.11 pa60Ta
NleicTBoBaTL B P7 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | lpeactaenenne
Ype3BblYalHbIX CUTYALUAX M-o0/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, pe3ynbTaToB

NpaKTUYeckux pabor
3awuTa TBOpUECKUX
pabot

3awmTa
WHAUBUAYANbHbIX
NPOeKTOB
KoHTponbHas paboTa
BbinonHeHune
3K3aMeHaLUOHHbIX
3afaHun

fIK. ..

° MK yka3sbiBatoTtcs B cootsetctauu ¢ ®IOC CMO peanusyemoit npodeccuu / cneumranbHocTH
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