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1. O6bwan xapaKTepucTMKa NpMmepHou pabouen nporpammoi
obweobpasoBatenbHoit gucumnanHbl « MatemaTuka»

1.1. Mecto ANCUUNUHDI B CTPYKTYype npo¢geccuoHanbHOM1
obpasoBatenbHou nporpammbl CMO:

Ob6weobpa3oBaTesibHas ANCUUNAMHA «MaTtemaTtmnKka» asnaeTca
obs3aTtenbHoOM 4actblo o0buwieobpasoBaTtenbHOro UMKNa obpasoBaTenbHOM
nporpammbl B cooteeTctemn ¢ Proc.

1.2. Llenn v nnaHupyemble pe3yaibTaTbl 0CBOEHUA AUCLUN/IUHDI:

1.2.1. Uenb gucumnamHbl

CopepxaHue nporpammsl o6weobpasoBaTe/ibHOM ANCUMNNNHDI
«MaTemaTnKa» HanNpaBAeHO Ha AOCTUXKEHUE pe3y/ibTaTOB ee W3y4YeHuA B
cooTBeTcTBUM € TpeboBaHmamm OProC COO c yvyetom npodeccMoHaIbHOM
HanpasneHHocTn ®IrOC CMno.

1.2.2. MnaHupyemble pe3ynbTaTbli OCBOeHUA  o0b6uweobpasoBaTenibHOMU
aucumnanHbl B cootsetctBumn ¢ ProcC Crno m Ha ocHose PIOC COO



O6wue KomneTeHUUU

MnhaHupyemble pe3ynbTatbl 06yyeHUn

O6uwme!

OvcumnnmHapHbie?

OK 01 BbibupaTb cnocobbl
peleHua 3aaa4
npodeccnoHanbHOM
neATeIbHOCTH
NPUMEHUTENBbHO

K Pa3/IMYHbIM KOHTEKCTamM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUBHOW  AeATeNbHOCTU
TEXHO/IOTMYECKOW U COUMANbHOM HanpaB/iIeHHOCTH,
CNOCOOHOCTb  MHWUUMMPOBATb, MJIAHMPOBATL MU
CaMOCTOATE/IbHO BbIMO/IHATb TaKyo AEeATE/IbHOCTb;

- NHTepec K Pa3/INYHbIM chepam
npodeccrnoHanbHOM AeATeNbHOCTH,

OBnageHue YHUBEPCA/bHbIMU y4yebHbIMU
no3HaBaTe/ibHbIMU AENCTBUAMM:

a) 6a30Bble ornyeckne AencTBums:

- CaMOCTOATENIbHO dopmynmnpoBatb n
aKkTyanusmMposaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLWECTBEHHbIA MPU3HAK WUAn
OCHOBaAHWA AN CPaBHEHMUA, KnaccupuKkaumm u
0606L1eHUsA;

- onpedensAtb UeNUM [AeATeNbHOCTM, 3aAaBaTtb
napameTpbl U KPUTEPUM UX AOCTUNKEHUSA;

- BblIBNATb 3aKOHOMEPHOCTU M MNPOTMBOPEYMA B

paccmaTpmBaembiX ABNEHUAX;

-B/1lafeTb METOAAaMM A0KA3aTeNbCTB, a/IT0PUTMaMM peLLeHuUA
3a/1a4; ymeHne GopmynmMpoBaTb onpeseneHmsa, akcMombl U
TeEOpPeMbl, NPUMEHATb UX, NPOBOAUTb AOKa3aTe/lbHble
paccyXAeHNA B XO4e pelleHnn 3a4aY;

- YMeTb ONepmupoBaTb NOHATUAMM: CTENEHb YNCAA, Iorapudm
YncNa; yMeHUe BbINONHATb BbIYUCIEHME 3HAYEHNI U
npeobpa3oBaHMA BbIpaXKeHUN CO CTENEHAMU U lorapnudmamm,
npeobpasoBaHMA APOOHO-PALNOHANBHBIX BbIPAXKEHW;

- YMEeTb ONepupoBaTb NOHATUAMM: PaLLUOHA/IbHbIE,
MppauMoHanbHble, MOKa3aTesibHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTPUYECKMe ypaBHEHUA U
HepaBeHCTBA, NX CUCTEMDI;

- YMETb ONepMpoBaTb NOHATUAMMU: GYHKLUNA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHAnA, NepBoobpasHasn, onpeaeneHHblin
MHTErpan; ymeTb HaXo04UTb NPOU3BOAHbLIE 3/IEMEHTAPHbIX
bYHKLMI, MCNONb3YA CNPaBOYHbIe MaTepuasbl; UCCNe[0BaThb B
npocTenwmnx cayy4anx GyHKLUM Ha MOHOTOHHOCTb, HAXOANTb
HanbosbluMEe N HAMMEHbLUME 3HAYEHNS QYHKLUWNIA; CTPOUTD
rpadMKM MHOTrOYNEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYECKOrO aHaIN3a; MPUMEHATb MPOU3BOAHYHO NP
pelweHnn 3a4a4 Ha ABUXKEHME; peLlaTb NPAKTUKO-

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtel 3 ®rOC COO (B nocneaHel peaakumu ot 12.08.2022) 8 oTrnaronbHol dopme, popMmmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 IncumnamHapHble (npeameTHbIe) pe3y/ibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOMHbIM nepeuHem 8o ®TOC COO (8 nocneaHeit pedakumm ot 12.08.2022




- BHOCUTb KOPPEKTUBbLI B AeATe/IbHOCTb, OLUEHNBATb|

COOTBETCTBME pPe3y/bTaTOB LENASAM, OLEeHMBaTb
PUCKM NOCNeACTBUI AeATEeNbHOCTY;

- pa3BMBaATb KPeaTMBHOE MbIL/IEHME NPU PeLleHUmn
KM3HEHHbIX Npobaem

6) 6a30Bble UccienoBaTeNbCKUE AENCTBUA:

- BNafeTb HaBblKaMn y4ebHO-MCCNeA0BaTEIbCKOWN U
NPOEKTHON AeATeNbHOCTU, HaBblkamMK paspelleHua
npobnem;

- BblABNATb MNPUYUHHO-CNEACTBEHHbIE CBA3U U
aKTyanM3MpoBaTb 3afadvy, BblABMraTb rMnoTesy ee
peleHus, Haxo4uTb

aprymeHTbl ana

[l0Ka3aTeNbCTBa CBOMX YTBEP)KAEHWW, 334aBaTh
napameTpbl U KPUTEPUM PELLEHUSR;

- aHa/NM3MPOBATb MOJYYEHHbIE B XOA4E PeLIeHUs
3a/lauyM  pe3ynbTaTbl, KPUTUYECKM OLEeHUBATb WX
10CTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHME B
HOBbIX YC/I0BUSAX;

-- YMeTb MepeHOCUTb 3HAHWA B NO3HABATE/NbHYIO U

NPaKTUYECKYIO obnactn KU3HEeOEeATENbHOCTH,

- YMeTb MHTerpupoBaTb 3HaHWA U3  PasHbIX
npeamMmeTHbIX obnacreis;

- BblABUraTb  HOBble naewu, npeanaratb
OpPUTrMHaNbHbIE NOAXOAbl U PELIEHUS;

" CcnocobHOCTb nX MCNONb30BaHMA B

Nno3HaBaTe/IbHOMN U cou,maanoﬁ NPaKTUKe

OpUEHTUPOBaHHbIE 334a4M Ha HanbonbluMe U HAaMMeHbLUMEe
3HAYEHWA, HA HAaXOXKAEHME NYTU, CKOPOCTU U YCKOPEHUS;

- YMETb ONepmupoBaTbh NOHATUAMM: pauoHanbHas GyHKLMA,
nokasaTesibHaa GyHKUMA, cTeneHHan GyHKUmS,
norapndmmnyeckasn GyHKUMA, TPUTOHOMETPUYECKME DYHKLNMY,
06paTHble PYHKLUKN; yMEHNE CTPOUTL FPAadUKN U3YYEHHbIX
bYHKLMIA, MCNONb30BaTb rpadMKM NPU N3y4eHUM NPOLLECCOB U
3aBMCMMOCTEN, NPU peLleHnmn 33434 U3 ApYrux y4ebHbix
npeaMeToB U 33434 U3 peasibHOM ¥KU3HU; BbipayKkaTb Gopmynamm
3aBMCMMOCTU MeXAy BeNMYMHAMK;

- YMeTb peLlaTb TEKCTOBbIE 334341 PA3HbIX TUMOB (B TOM Yncne
Ha NPOLLEHTbI, OIN U YaCTH, Ha ABUKeHWe, paboTy, CTOMMOCTb
TOBAPOB W YC/YT, HANOTMW, 334344 U3 061aCTU yNpaBaeHUn
TMYHBIMKW N ceMeNHbIMU GUHAHCAMM); COCTABATb BblpaXKeHus,
VYPaBHEHWS, HEPAaBEHCTBA U UX CUCTEMbI MO YC/IOBUIO 3343a4M,
nccnenoBaTb NOy4eHHOE peLleHne N OLLEeHNBATb
npaBAonoa06HOCTb Pe3ybTaTos;

- YMeTb ONepmnpoBaTb NOHATUAMMU: cpegHee apudmeTnyeckoe,
MeaMaHa, Hanbonbllee U HaMMeHbLLee 3HaYeHun, pa3max,
\ancnepcus, CTaHaapTHOE OTKIOHEHMEe YMCN0BOoro Habopa; ymeTb
M3B/IeKaTb, MHTEPNPETUPOBATb MHPOPMALMIO, NPEACTABNEHHYIO
B TabauLax, Ha guarpammax, rpadurKkax, oTparkatoLyo CBOMCTBA
peanbHbIX NPOLLECCOB M ABAEHWUIN; NPeACcTaBAATb MHPOPMALUIO C
NOMOLLLbIO TabAKUL, U AMarpamm; UCCNeaoBaTb CTaTUCTUYECKUE
NaHHbIE, B TOM YMC/ie C NPUMEHeHUeM rpadryecknx MeTog0oB 1
9NEKTPOHHbIX CPEeACTB;




- YMeTb ONepmnpoBaTbh NOHATUAMM: CIy4aiHbIM ONbIT U CIy4anHoe
cobbITUE, BEPOATHOCTb C/Iy4aMHOro cobbITUA; YMEHME BblYMCATb
BEPOATHOCTb C MCMO/Ib30BaHMEM FpadUYECKUX METOAOB;
NPUMEHATb GOPMYJIbl CNONKEHUA U YMHOMKEHUA BEPOATHOCTEN,
KOMbBUWHaTopHble ¢aKTbl U GOPMY/ibl NPU PELIEeHNM 3343aY;
OLLeHMBATb BEPOATHOCTM peasbHbIX COObITUIA; 3HAKOMCTBO CO
CNy4alHbIMUW BENYNHAMMU; YMEHME NPUBOAUTL NPUMEPDI
NPOABNEHWUA 3aKOHA 6ONbLINX YNCEN B MPUPOAHBIX U
06LLEeCTBEHHbIX ABNEHUAX;

- YMEeTb ONepupoBaTb NOHATUAMM: TOUKA, NPAMas, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIM Yro/, CKpeLLMBaoLWMeca npamole,
napannenbHOCTb U NepneHAMKYAAPHOCTb NPAMbIX U NAOCKOCTEMN,
YrON MeXay NPAMbIMK, YTON MeXAY NPAMOM U NAOCKOCTbIO, YroN
MeXK Ay NNOCKOCTAMM, PAacCTOAHME OT TOYKM [0 NJOCKOCTH,
paccTofHMe MeXAy NPAMbIMU, PAaCCTOSHUE MeXAY NIOCKOCTAMMU;
YMeHMe NCNONb30BaTb NPU pelleHn 3a4a4 n3yyeHHble GaKTbl 1
TeopemMbl NNaHUMETPUUN; YMEHNE OLLEHNBATb Pa3Mepbl 06beKTOB
OKpY»KatoLwero Mmpa;

- YMETb ONepupoBaTb MOHATUAMMU: MHOTOFPAHHUK, CEYeHMe
MHOTFOrpaHHWKa, Kyb, napannenenunes, npMsama, nMpamnaa,
bunrypa 1 noBepxHOCTb BPALLEHUA, LUANHAP, KOHYC, Wwap, chepa,
ceyeHMA GUrypbl BpaLLEHMA, MNOCKOCTb, Kacatowwanaca chepbl,
LUAWHAPA, KOHYCA, N0Waab NOBEPXHOCTU MMPaMUAbl, NPU3MBI,
KOHyCa, unnmHapa, naowaab cdepbl, 06bem Kyba,
NPAMOYro/ibHOro Nnapannenenunesa, NMpPamuabl, NPU3Mbl,
LUMAWHAPA, KOHYCA, Wapa; yMeHue n3obpakaTb MHOTOrpaHHUKK

M NOBEPXHOCTU BPaLWeHNA, UX ce4eHUA OT PYKK, C NTOMOLLbIO




HepPTENKHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPEACTB; yMeHUe
pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHME
pacno3HaBaTb NPaBU/IbHblE MHOFOFPAHHWUKMY;

- YMeTb OnepupoBaTb MOHATUAMM: ABUNKEHME B NPOCTPAHCTBE,
nogobHble pUrypbl B NPOCTPAHCTBE; MCNOb30BaTb OTHOLIEHNE
naowazen nosepxHocten n o6vemos Nogo6HbIX GUryp npu
pelleHnmn 3aaay;

- YMETb BblYMCNATb FEOMETPUYECKME BENNYUHDI (AMHA, yron,
naowaap, 06bem, naowaab NOBEPXHOCTH), UCNONb3YA
M3yyeHHble GopMybl U MeTOAbI;

- YMETb ONepmupoBaTb NOHATUAMM: NPAMOYrosibHas CUCTEMA
KOOpPAMHAT, KOOPANHATbLI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNAPHOE NPOU3BEAEHME, YTON MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YUCNO; HAXOLUTb C
NMOMOLLbIO U3YyYEHHbIX GOPMY KOOPAMHATbI CEPEeANHbI OTPE3KA,
pPacCTofHME MeXKAY ABYMSA TOYKAMK;

- YMeTb BbIOMpPaTb NOAXOAALLMA U3YHEHHbIN MeToA, ANA PeLleHnn
3a/,a4M, pacno3HaBaTb MaTeMaTuyeckme GaKkTbl 1
MaTeMaTUYeCKME MOAENN B NPUPOAHBIX U 0OLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
MaTEMATUYECKUX OTKPbITUIA POCCUNCKOM M MUPOBOW
MaTeMaTUYECKOWN HayKMU.

- YMeTb ONepupoBaTb NOHATUAMMU: ONpeneneHne, akCMoma,
Teopema, cnenCcTBMe, CBOMCTBO, NMPU3HAK, A0KA3aTeNbCTBO,
paBHOCUNbHbIE GOPMYIUPOBKU; YyMEHUE GOPMYINPOBATL
06paTHOE M NPOTUBOMNO/IOXKHOE YTBEPKAEHME, MPUBOAUTD

NPUMepPbl U KOHTPRPpUmepbl, UCNOJZ1Ib30BaTb METOL,




MaTeMaTUYECKOM UHAYKLMU; MPOBOAUTL AOKa3aTe /ibHble
paccyaeHua Npu pelleHnn 3a4a4, oLeHUBaTb 0TUYECKYHO
NPaBUAbHOCTb PACCYKAEHUI;

- YMETb ONepMpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOXKECTBO,
onepauuu HaZ MHOXEeCTBaMU; YMEHME UCNONb30BaTb
TEOPETUKO-MHOMKECTBEHHbIN annapaT 41a ONUCaHUA pPeanbHbIX
NPOLLECCOB U ABNEHMI NPU PELUEHUN 3a4ad, B TOM YUCae U3
PYrvx y4ebHbIX NpeameToB;

- YMeTb ONepMpoBaTb NOHATUAMMU: rpad, CBA3HLIN rpad, Aepeso,
LMKA, rpad Ha NJIOCKOCTU; YyMEHMe 334aBaTb U ONUCbIBATL rpadbl
pa3IMYHbIMK cnocobamm; MCNONb30BaTb rpadbl NPU peleHnn
3a4ay;

- yMeTb cBOBOAHO OnepmnpoBaTh NOHATUAMMW: COYETAHME,
nepecTaHOBKA, YNC/I0 COYETAHWUN, YUCNO NEPECTAHOBOK; BUHOM
HbloTOHa; yMmeHWe NPUMEHATb KOMBUHATOPHbIE GaKTbl 1
paccyaeHunn ANA peweHuns 3a4ay;

-YMeTb OMepupoBaTb NOHATUAMM: HAaTypPaAbHOE YUCO, Lienoe
UMCN0, OCTATOK MO MOAY/IHO, PaLMOHabHOE YMCAIO,
MPPaLMOHaNbHOE YMC/I0, MHOMKECTBA HAaTypasibHbIX, LenblX,
pauMOHabHbIX, AEACTBUTENbHBIX YUCEN; YMEHME UCMNO/b30BaATb
NPU3HAKK 4eMMOCTU, HAUMEHbLININ 06LLMIA fenuTenb u
HauMeHblUee obLiee KpaTHOe, anropuTm EBKAMAA npu peleHmm
3a7,a4; 3HAKOMCTBO C Pa3/IMYHbIMM NO3ULUOHHBIMW CUCTEMAMM
cuMcneHus;

- yMeTb CBOBOAHO OnepmnpoBaTh NOHATUAMM: CTEMNEHDb C Lie/IbIM
NoKasaTesieM, KOPeHb HaTypPa/ibHOM CTEMNEHMU, CTEMNEHb C

PaUMOHaNIbHbIM NMOKa3aTtesiem, CTeneHb C ﬂ,eﬁCTBMTeﬂbeIM




(BewecTBeHHbIM) MOKa3aTenem, 1orapudm Yncna, CUHyc,
KOCMHYC M TaHreHC NPOU3BOJIbHOIO YMUCNQ;

- YMeTb ONepupoBaTb MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHuWe, ypaBHEHWE, HEPABEHCTBO, CUCTEMA
VPaBHEHUI U HEPABEHCTB, PaBHOCU/IbLHOCTb YPaBHEHWUI,
HepaBEHCTB M CUCTEM, PaLlMOHa/bHbIE, MPPALMOHA/bHbIE,
NoKasaTesibHble, CTeNeHHble, 1orapnuPmmnyeckme,
TPUTOHOMETPUYECKMNE YPaBHEHWA, HEPABEHCTBA U CUCTEMbI;
YMEeHWe pellaTb ypaBHEHMA, HEPABEHCTBA U CUCTEMbI C
NMOMOLLbIO Pa3/IMYHbIX MPUEMOB; PELLATb YPABHEHWA,
HepaBEHCTBA W CUCTEMbI C MAPAMETPOM; MPUMEHATb YPaBHEHMUS,
HepaBEHCTBA, UX CUCTEMbI AN1A PELUeHMA MaTeMATUYECKMNX 3a4au
M 33434 M3 pasnYHbIX 06aacTeit HAyKN U peasnibHOM KU3HU;
-ymeTb cBOOOAHO onepMpoBaTb NOHATUAMU: TPaPUK GYHKUUK,
o0bpaTHasa GyHKUMA, KOMNO3MUMA PYHKUMIA, TMHENHaAA yHKLUMA,
KBaZpaTU4HaA GyHKLUMA, cTeneHHasa GYHKLMA C LeNbiM
nokasaTenem, TPUroHomeTpuyeckme GyHKunmn, obpaTtHble
TPUroHOMeTpUuYeckme GyHKUMM, NOKasaTelbHaA U
norapndmmnyeckan pyHKUMN; yMEHME CTPOUTb rpadmKu GyHKLNIA,
BbIMNOAHATb NpeobpaszoBaHMA rpadmKoB PpyHKLUMI;

YMEHWE MCNONb30BaTb rPadnKM GYHKUUIA ANA U3yyeHua
NPOLLECCOB M 3aBUCMMOCTEN MPU peLeHnN 3aa4 U3 APYrux
y4ebHbIX NpegMeToB U U3 PeanbHOM }KMU3HU; BblparkaTb
bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

yMeHWe cBO6OAHO ONepMpoBaTb MOHATUAMMU: YETHOCTb GYHKLMM,
NepMoanYHOCTb GYHKLUKU, OFPAHNUYEHHOCTb GYHKLUN,

MOHOTOHHOCTb QYHKLNK, SKCTPEMYM PYHKUMM, Hanbonbluee u




HanMmeHblUee 3HaYeHMA PYHKLUNN HA NPOMENXKYTKE; YyMeHue
NPOBOAUTL UccneaoBaHME QYHKUUK;

YMEHWEe NCNONb30BaTb CBOMCTBA U rPaPUKKN PyHKLUI anA
peleHnA ypaBHEHWI, HEPABEHCTB M 33434 C NapameTpamu;
M306parkaTb Ha KOOPAMHATHOM NIOCKOCTM MHOMKECTBA PeLLEHN
YPaBHEHWI, HEPABEHCTB M UX CUCTEM;

- YyMeTb CBO6OAHO OnNepmnpoBaTb NOHATUAMMU:
nocnenoBaTeNbHOCTb, apudmeTUYecKan nporpeccus,
reomeTpuyeckasn nporpeccus, 6eCKoHeYHo ybbliBatoLLas
reomeTpuyeckan Nporpeccus; ymeHue 3afasatb
nocnefoBaTe/IbHOCTM, B TOM YMUC/IE C MOMOLLbIO PEKYPPEHTHbIX
dopmyn;

- YMEeTb ONepupoBaTb MOHATUAMM: HEMPEPBLIBHOCTb GYHKLUM,
acMMNTOTbI rpadmKa GyHKLMM, NepBas U BTOpas NpomM3BogHan
OYHKUNM, TeOMETPUYECKUI N PUIMYECKMIA CMbIC NPON3BOAHON,
nepsoobpasHan, onpeaeneHHbl MHTErpa; yMeHne HaxoaAnTb
acMMNTOTbl rpadmKa GYHKLMN; yMEHWE BbIYUCAATL NPOU3BOAHbIE
CYMMbl, NPOM3BEAEHUA, YACTHOrO M KOMNO3ULUKN PYHKLNIA,
HaXO4WUTb YPaBHEHME KacaTeNbHOM K rpaduky GyHKUNK;
YMEHWE UCNOb30BaATb NPOU3BOAHYIO ANA UCCNEeA0BaHMUA
bYHKUMIA, ANA HAXOXKAEHWA HAaUYYLLIEro peLleHuns B
NPWKNAZAHbIX, B TOM YMCAE COLMANTBHO-3KOHOMUYECKUX U
br3nyecknx 3agavax, 4NA onpeseneHna CKOPOCTU U YCKOPEHMUS;
HaxoAMTb NAoWaAN N 06beMbl GUryp C MOMOLLBIO MHTEMPaNa;
NPUBOAUTL NPUMEPbI MaTEMATUYECKOTO MOAENNPOBAHMUA C
nomoubio AnddepeHumnanbHbIX ypaBHEHW;




- YMeTb ONepmnpoBaTbh NOHATUAMM: KOMMJIEKCHOE YUCNO,
CONPAMKEHHbIE KOMMN/IEKCHbIE YMNC/1A, MOAYNb U apryMeHT
KOMMNJIEKCHOTO Ynca, GOPMa 3anNnUCU KOMMNEKCHbIX YMCen
(reomeTpuyecKkas, TPMroHOMeTpUyeckas n anrebpanyeckas);
YMeTb NPOn3BOAUTbL apudmeTUYecKme gencTemaA ¢
KOMMNAEKCHbIMW YNCNAaMU; NPUBOAUTb NPUMEPDLI UCMO/Ib30BAHUA
KOMMNAEKCHbIX Yncen;

- yMmeTb cBOBOAHO ONEPUPOBATL MOHATUAMM: CpeaHee
apudmeTnyeckoe, megmaHa, HaMboAblLEe U HAUMEHbLLEee
3HauyeHuWA, pa3max, AUCNepcus, CTAaHAAPTHOE OTK/IOHEHWe ANA
ONUCaHMA YNCNOBbIX AAHHBIX; YMEHMEe nccneaoBatb
CTAaTUCTUYECKME AaHHble, B TOM YMCAE C NPUMEHEHNEM
rpaduyeckMx MeToA08B U 3NEKTPOHHbIX CPEeACTB; rpaduyecku
nccnenoBaTb COBMECTHbIE HABNIOAEHUA C MOMOLLBIO ANArpamm
paccenBaHUs U IMHENHOW perpeccuu;

- YMEeTb HaX0ANTb BEPOATHOCTU COBBITUI C UCMONb30BAHNEM
rpadpuyeckmx MeToAoB; NPUMEHATL ANA PeLleHna 3a4a4
bOPMY/Ibl CIOXKEHMA U YMHOMXKEHUA BEpOATHOCTEN, dopmyny
NONHOWN BEPOATHOCTU, dopmyny bepHynnn, KombUHATOPHbIE
baKTbl 1 POpPMY/ibl; OLEHMBATb BEPOATHOCTM PeasnbHbIX COBbITUIA;
yMeHWe onepupoBaTh MOHATUAMM: CIy4aHAA BEINYMHA,
pacnpeaeneHne BepoATHOCTEN, MaTeMaTUYECKOE OXNOAHWE,
AMCNepcua U CTaHAAPTHOE OTKNOHEHUE CIy4aHOW BE/IUYUHDI,
bYHKUMM pacnpeaeneHna u NI0THOCTM PAaBHOMEPHOTO,
NMOKa3aTe/IbHOrO M HOPMA/IbHOTO pacnpeaeneHun; ymeHue
MCNo/Ib30BaTb CBOMCTBA M3YYEHHbIX pacnpeeneHnn ana

peweHnA 3a4a4; 3HAKOMCTBO C NOHATUAMMWU: 3aKOH 6onbLNX

10



4ncen, MeTobl BbIGOPOYHbIX UCCNEeA0BAHNMN; YMEHNE NPUBOAUTD
npumMmepbl NPOABAEHUA 3aKOHA 6ObLLMX YNCeN B NPUPOAHDLIX U
06LLEeCTBEHHbIX ABNEHUAX;

- ymeTb cBO6OHO ONepMPOBaTL MOHATUAMM: TOUKA, NPAMaA,
NJI0CKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, NIOCKUIA Yron,
NBYTPaHHbIM Yroa, TPeXrpaHHbIN yro, nepecekatowmecs,
napannenbHble N CKpeLLMBatoLWwmneca Npamble, NapannebHoOCTb U
nepneHAMKYNAPHOCTb NPAMbIX U MIOCKOCTEN, YrON MeXay
NPAMbIMM, YFON MEXAY NPAMOW M NJIOCKOCTbI, YO MeXAyY
NAOCKOCTAMMW; YMEHWNE UCNOb30BaATb NPU PELUeHUN 33434
M3y4eHHble PaKTbl U TEOPEMbI NIAHUMETPUN; YMEHNE OLLEHUBATD
pa3mepbl 06BEKTOB B OKPYKaKOLLEM MUPE; YMEHNE ONepupoBaTb
NOHATUAMMW: MHOTOTPAHHMUK, CEYEHME MHOTFOrPAHHMKA,
NpPaBW/IbHbIA MHOTOFPAHHUK, MPM3Ma, NMpamuaa, epurypa u
NOBEPXHOCTb BPALLEHMA, LMANHAP, KOHYC, Wwap, chepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LLUINHAPA,
napannenbHble OCU UAN OCHOBAHUIO, CEYEeHMeE Wapa, NJIOCKOCTb,
kacatowanca chepbl, LMNAMHAPA, KOHYCA; YMEHUeE CTPOUTb
ceyeHMe MHOFOrpaHHMKa, n3obpaxkaTb MHOrOrpaHHUKK, GUrypbl
M NOBEPXHOCTM BPALLEHUSA, UX CEYEHUSA, B TOM YNUC/IE C MOMOLLBHO
9/1EKTPOHHbIX CPEACTB; YMEHWE NPUMEHATbL CBOMCTBA
reomeTpuyeckux Guryp, camoctoaTenbHO GOpMyaNpPoBaTb
onpeaeneHnsa nsyvyaemblx Gpuryp, BblasuraTtb rmnoTesbl o
CBOMCTBAX U NpMU3HaKax reomeTpuyeckmx ¢uryp, obocHoBbIBaTb
WKW ONpPOBEpPraTb UX; YMEHWE NPOBOAUTL KNaccuduKaumio uryp
MO Pa3/IMYHbIM NPMU3HAKaAM, BbIMONHATL HEObX0ANMble

AO0NONHUTENIbHbIE NOCTPOEHUA;

11



- ymeTb cBO60AHO onepupoBaTb NOHATUAMM: NAOWAAL GUTYpbI,
06bem PpUrypsbl, BEIMYMHA Yraa, PaccToaHME OT TOUKM A0
NAOCKOCTU, PACCTOAHUE MeXAY NPAMbIMU, PACCTOAHME MeXAY
NAOCKOCTAMM, Naowaab chepbl, NNOLWAAb NOBEPXHOCTH
nupammabl, NPU3Mbl, KOHyca, UMAnHApPa, obbem Kyba,
NPAMOYro/IbHOro Napanaenenunesa, nMpPamuapl, NPU3Mbl,
LMAMHAPA, KOHYCa, Wapa; YMEeHMEe HaxoauTb OTHOLWEHNE
06BbeMOB NOA06HbIX PUryp;

- YyMeTb cBOOOAHO onepupoBaTb NOHATUAMM: ABUKEHME,
napannenbHbl NepeHoc, CUMMETPUA Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHne Nnogobus, nogobHble
dUrypbl; ymeHne pacnosHaBaTb paBHble 1 Nogo06Hble urypsl, B
TOM YMCNe B NIPUPOAE, UCKYCCTBE, apPXUTEKTYPE; YMEHUNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHMA, HAXOANUTb
reomeTpuYecKkme BeNMUnHbI (4aMHa, yron, naowaab, o6bem) npu
pelleHnmn 3a4a4 U3 Apyrmx y4ebHbix NpeaMeToB M U3 peanbHOM
MKU3HU;

- yMeTb cBO60AHO onepmnpoBaTb NOHATUAMM: NPAMOYTrObHan
CUCTEMA KOOPAMHAT, BEKTOP, KOOPANHATbI TOYKKU, KOOPAUHATbI
BEKTOpPA, CyMMa BEKTOPOB, NpoM3BeAeHMe BEKTOPA Ha YNCO,
pa3nokeHue BeKTopa no 6asucy, ckanapHoe nponsBeaeHue,
BEKTOPHOE NPOoUu3BeAEHMNE, YTON MEXKAY BEKTOPaMU; YMeHUe
MCNONb30BaTb BEKTOPHbIN U KOOPAMHATHbIN METoA, ANA peLleHua
reoMeTpUYeCcKMX 3a4aud 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuua 2x2 1 3x3, onpegenntenb
MaTpPULLbl, FEOMETPUYECKMI CMbIC/T onpeaenuTens;
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- YMeTb MOAEe/IMPOBaTb peasibHble CUTyaLMu Ha A3blKe
MaTEMATMKM; COCTABNATb BblPaXKeHWs, ypaBHEHMA, HEPABEHCTBA
M UX CUCTEMbI MO YCN0BUIO 334a4M, UCCNEA0BATb NOCTPOEHHbDIE
MOZENN C UCMONb30BaHMEM annapaTta anrebpol,
MHTepPNpPeTUPOBaTb NOJYYEHHbIN pe3ynbTaT; CTPOUTb
MaTeEMaTUYECKME MOAENN C MOMOLLbI FTEOMETPUYECKMX NOHATUM
M BE/IMYMH, peLlaTb CBA3AHHbIE C HUMM NPAKTUYECKUE 3a4a4K;
COCTaBNATb BEPOATHOCTHYIO MOAE/Nb U UHTEPNPETUPOBATD
NO/lyYEHHbI pe3ynbTaT; pewaTtb NPUKAaAHbIE 334a4m
cpeAcTBaMM MaTeMaTUYECKOrO aHaIn3a, B TOM Yncie
COLMANBbHO-9KOHOMMYECKOTO U GU3MYECKOTo XapaKTepa;

- YyMeHue BblbMpaTb NOAXOAALLNN MEeTOL, ANA PeLleHMA 3a4a4K;
NMOHWUMaHWE 3HAYMMOCTU MATEMATUKM B U3YYEHUM NMPUPOLHbBIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHWNIN; YyMEHWE pacno3HaBaTb
NPOABNEHNE 3aKOHOB MATEMATUKM B UCKYCCTBE, YMEHME
NPUBOAMUTL NPUMEPbLI MAaTEMATUYECKUX OTKPbITUIA POCCUINCKOM U
MWPOBOI MaTEMATUYECKOWN HayKn

OK 02 Mcnonb3oBaTb
COBpPEMEHHble CpeacTBa
MOWMCKA, aHaM3a n
NMHTepnpeTaunun nHbopmauuu,
N MHGOPMALMNOHHbIE
TEXHOI0MMM ANA BbINOJIHEHUA
3a4a4 npodeccMoHanbHoM
neaTeNbHOCTH

B o6nactn UEHHOCTU HAY4YHOIrO MNO3HAHWUA!

-cGOPMMPOBAHHOCTb MWPOBO33pPEHMUS,
COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTMA HAYKM WU  OOLLECTBEHHOW MPAKTUKMK,
OCHOBaHHOTO Ha Avanore Ky/NbTYp,

CNocobCTBYOWEro OCO3HAaHUIO CBOEro MecTa B
NONIMKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UYMTaTE/NIbCKOM
KY/IbTYpPbl Kak CpeAcTBa B3aMMOJENCTBUSA MeXKAy

NHOAbMUN U NO3HAHUA MNPa,

- YMETb OMepupoBaTb MNOHATUAMM: paLMOHaNbHAA QYHKLMA,
nokasaTtesibHasa GyHKLUMA, cTeneHHaa yHKLMA, norapndmmyeckas
OYHKUMA, TPUrOHOMETpUYECKNe GYHKUUK, obpaTHble GyHKLUWK;
yMeHWe CcTPouTb rpaduKM M3ydyeHHbIX GYHKUUI, MCNONb30BaTb
rpaduMKkM Npu  M3y4eHUU MPOLECCOB M 3aBUCMMOCTEN, MpU
peweHnn 3agay M3 Apyrux y4yebHbIXx NpegmeToB M 3agay M3
peanbHOMN KM3HW; BblparkaTb GOPMyaIaMmn 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU;

- YMETb OonepmnpoBatb NMOHATUAMU. TOXKAECTBO, TOXAECTBEHHOE

npeobpasoBaHuWe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHW
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- OCO3HaHWe LUEHHOCTM Hay4yHOM [eATeNbHOCTH,

roTOBHOCTb OCYLLLECTBNATb NPOEKTHYO n
nccnefoBaTeNbCKYIO AeATeNbHOCTb UHAMBUAYAIbHO
W B rpynne.
OBnageHue YHUBEpPCa/IbHbIMMU y4ebHbIMK
no3HaBaTe/ibHbIMU AENCTBUAMM:

B) paboTta c uHbopmauueir:

- BNageTb HaBblkamMM MONAYYEHUA UHPOPMAUUM U3
MCTOYHMKOB  pasHbIX TUMOB, CaMOCTOSTE/IbHO
OCYLLECTBAATb MOWCK, aHanu3, cMcTemaTMsaumio 1
NHTEepnpeTaunio MHGOPMaLIMK Pa3IMYHbIX BUAOB U
dbopm NpeacTaBneHus;

- CO3aBaTb TEKCTbI B Pa3/INYHbIX GOpmMaTax c y4eTom
Ha3HayeHMAa MHboOpMaLMU U LEeNeBon ayauTopum,

BbIOMpan onTMManbHyto Gopmy npeacTaBaeHUA U

BU3yanunsaumm;
- OUeHMBaTb [OCTOBEPHOCTb, /IETMTUMHOCTb
nHdopmaummn, ee COOTBETCTBME MPaBOBbIM W

MOPa/IbHO-3TUYECKUM HOPMaAM;

Mcnosb3oBaTb Cpeacrtea MHd)OpN\aLI,MOHHbIX n

KOMMYHUKALLMOHHDbIX TEXHO/IOTUIA B peweHnn
KOTHUTUBHDIX, KOMMYHWKATUBHbIX n
OPraHU3aUuMOHHbIX 3a4a4 C CO6I'IIO,EI,eHMeM

TpeboBaHMN 3PrOHOMMKM, TEXHUKK Be3onacHoCTH,

M HEepaBEeHCTB, PaBHOCW/AbHOCTb YPaBHEHWI, HEPaBEHCTB W

CNCTEeM, paUunoOHa/sibHble, WPPaLUNOHA/ZIbHblE, MOKa3aTe/ibHble,

CTeneHHble, norapudmmyeckme, TPUrOHOMETPUYECKNE
YPaBHEHUSA, HEPABEHCTBA M CUCTEMbI; YMETb PeLlaTb YPaBHEHUA,
HepaBeHCTBa WM CUCTEMbl C MOMOLLBIO Pa3/IMYHbIX MPUEMOB;
pelwaTtb ypaBHEHMS, HEPaBEHCTBA M CUCTEMbl C MapaMeTpPoM;
NPUMEHATb YPaBHEHUA, HEPABEHCTBA, UX CUCTEMbI ANA peLleHns

MaTEMATUYHECKUX 33434 U 33434 U3 Pa3/TUYHbIX obnacrten HayKu 1

peanbHOM }KU3HMU;
- ymeTb CcBOBOAHO OMepupoBaTb MNOHATUAMMU: [LBUNKEHME,
napannenbHbii NEpPeHoc, CUMMETPUA Ha MJIOCKOCTU U B

NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHMe nogobus, noaobHbIe
bUrypbl; ymeTb pacno3HaBaTb paBHble U NoA06Hble Urypbl, B TOM
uncne B NPUPoAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaThb
reomeTpuyeckMe OTHOLLEHWSi, HaxoAWUTb  reoMeTpuyeckue
BE/IMUYUHbI (O/IMHa, Yro, naowaab, 06bem) Npu peweHnn 3aaau

M3 APYrMX y4ebHbIX NPeIMETOB U U3 PeasibHOM KU3HMU

TMrMeHbl,  pecypcocbepeskeHua, NpaBOBbIX U
STUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
be3onacHocTY;
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- B/1adeTb HaBblKaMWM pPaCno3HaBaHUA WU 3aWUTbI

MHOpMaAUUK, WHPOPMALMOHHOM BHeszonacHOCTH

TMYHOCTU

OK 03 MNMnaHuposaTtb n
peann3oBbiBaTb COHCTBEHHOE
npodeccnoHanbHoe U
IMYHOCTHOE Pa3BuUTHE,
npeanpUHUMaTENbCKYHO
NeATeNbHOCTb B
npodeccnoHanbHom coepe,
MCNoab30BaTb 3HAHMA MO
bMHaAHCOBOM rPAaMOTHOCTH B
Pa3/IMYHbIX KM3HEHHbIX
CUTyaumax

B obnactu AYXOBHO-HPaBCTBEHHOIO BOCNUTAaHUA:

- cpOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUS,
STUYECKOro NoBeAEeHMs;

- CNOCOBHOCTb OLLEHMBATb CUTYaALMIO U MPUHUMATDH
0CO3HaAHHble peleHuns, OpPUEHTUPYACb Ha
MOPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTMU;

- OCO3HaHWEe JIMYHOTO BKIAZA B MNOCTPOEHUE
ycTonumBoro byayuiero;

- OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM U
(nnn) popyrum yneHam cembM, CO3LaHUIO CEMbM Ha
OCHOBE  OCO3HAaHHOMO  MPUHATMA  LEHHOCTEN
CEMENHON KM3HM B COOTBETCTBMM C TPAAMLUAMM
Hapoaos Poccuu;

OBnageHne YHUBEPCANbHbIMW  PEerynaTUBHbIMMU
nencTBuaMmn:

a) camoopraHusaums:

- CAMOCTOATE/IbHO OCYLLECTBAATb NO3HABAaTENbHYIO
neATeNbHOCTb, BbIABAATL Npo6/emMbl, CTaBUTb W
dbopmynnposatb cobCcTBEHHbIE 3afaum B
06pa3oBaTeNnbHOM OEATENbHOCTU U KU3HEHHbIX

CUTyaUHnAx,

- ymeTb onepupoBaTb NOHATUAMM: paLMOHanbHble,
MppaumoHanbHble, nokasaTe/bHble, CTeneHHble,
norapudmmnyeckme,  TPUrOHOMETPUYECKME  YypaBHEHMA  W©
HepaBeHCTBa, UX CUCTEMbI;

- YMeTb OMepupoBaTb MOHATUAMWU: MHOFOTPaHHUK, CeyeHue

MHOrorpaHHuKa, Kyb, napannenenuneg, npusama, nupamuaa,
burypa 1 NnoBepxHOCTb BpaLLEHUA, ULMANHAP, KOHYC, Wwap, coepa,
ceyeHna ouUrypbl BpalleHUA, NAOCKOCTb, Kacatowanacs coepobl,
UMAVHAPA, KOHYCa, N/IoWaZb NOBEPXHOCTN NUPaMUbl, NPU3MbI,
UMNMHAPA, codepol,
NPSAMOYro/sibHOro  Mapannenenunena, nUpPamuapl,

KOHycCa, naowanb obbem  Kyba,
nNpU3mbl,
LUMANHAPA, KOHYCa, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKN U1
NOBEPXHOCTN BpalleHus,

nx ceyeHMA OT pPYKH, C NOMOLbIO

HEePTEXHbLIX HWHCTPYMEHTOB W 3NEKTPOHHbIX CPeacts; YMETb
PaCnNo3HaBaTb CUMMETPUIO B NMPOCTPAHCTBE,; YMETb PACNO3HABATb

NnpaBuUibHbl€é MHOTOrpaHHUKK,

yMeTb OnepupoBaTb MNOHATUAMM: MNPAMOYIO/bHAA CUCTEMA
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNApHOe npou3BeAeHUe, YroN MeXay BeKTopamMu, CymMma

BEKTOPOB, NnpousseaeHnMe BEKTOpPa Ha 4YKUCNOo; HaxXxoauTb C

NMOMOLLbIO U3YyYEHHbIX GOPMY/T KOOPAMHATbI CepeanHbl OTPE3Ka,

paccTosHWe MeXAay ABYMA TOYKaMMU
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- CaMOCTOATE/IbHO COCTaBAATb MJAaH pelleHns
npobnembl € y4eTOM MMEIOWMXCA Pecypcos,
COBCTBEHHbIX BO3MOXKHOCTEM M NPeanoYTeHUN’;

- 1aBaTb OLeHKY HOBbIM CUTYyaUUAM;
cnocobcTBoBaTb GOPMUPOBAHUIO U MPOABIEHUIO
WMPOKOM 3pyaMuUMn B pasHbiXx 06nacTAX 3HaHWN,
MOCTOSIHHO MOBbIWATL CBOM 0b6pasoBaTeNbHbIA U
KYNbTYPHbI YPOBEHbD;

6) CAMOKOHTPOb:

Mcnonb3oBaTb Npuembl pednekcum AN OLEHKM
CUTyaunu, BbiIbopa BEPHOTro peLleHus;

- YMeTb OLEHMBATb PUCKM WU CBOEBPEMEHHO
NPUHMMATb PELUEHMA MO UX CHUKEHMUIO;

B) SMOLIMOHA/IbHbIN MHTENIEKT, Npeano/saratolmmn
chOpPMMPOBAHHOCTb:

BHYTPEHHEN MOTUBALMM, BK/ItOYAtOLLLEM
CTPEMNEHME K [AOCTUXKEHMIO LenmM U ycnexy,
ONTUMM3M, MUHULLMATUBHOCTb, YMEHME AEeNCTBOBATD,
ncxoaA U3 CBOMX BO3MOMKHOCTEN;

- 9MNATMW, BKAKOYAlOLWEN CNOCOBHOCTb MOHMMAT)
SMOLMOHAIbHOE COCTOAHME APYIUX, YYUTbIBATb €ro
NPW OCYLLECTBIEHUN KOMMYHMUKALMKN, CNOCOOHOCTD|
K COYYBCTBMIO U COMEpPEeXnBaHMUIO;

- COLMA/IbHbIX HaBbIKOB, BKKOYAOLWMX CNOCOOHOCTH
BbICTPaMBaTb OTHOLWEHWUS C APYrMMU  NOAbMM,
3a60TUTbCA, NPOABAATL WMHTEpec U paspelaTb

KOHONKTDI

16



OK 04 3¢deKkTnBHO
B3aMMOelNCcTBOBaTb U
paboTaTb B KONIEKTUBE U
KOmaHae

FOTOBHOCTb K CaMOpa3BnUTUIO, CAMOCTOATE/IbHOCTU U

camoonpeaeneHuto;

-0BNajeHne HaBblKaMMU y4ebHo-
nccnenoBaTeIbCKON, MPOEKTHOM W COLMANbHOM
neaTenbHoOCTY;

OBnageHue YHnBepCcaibHbIMU KOMMYHUKAaTUBHbIMU

nencTBmammn:
6) coBMecTHan AeATeNbHOCTb:
- MOHMMaTb W WCNO/Ab30BaTb MpPenMylLecTsa

KOMaHAHOM 1 MHAMBMAYaNnbHOM paboThbl;

- MPUHUMATb LEeNM COBMECTHOW [eATeNbHOCTH,
OpPraHM30BbIBAaTb M KOOPAMHUPOBATL AEWUCTBUA NO
ee [OCTU}KEHMUIO: COCTaBAATb NAaH AeUCTBUN,
pacnpeaensatb PO/N C YYETOM MHEHWUI YYaCTHUKOB
0bcyaaTb pe3y/ibTaTbl COBMECTHOMN paboTbl;

- KOOPAUHUNPOBATb U BbIMOJZIHATb pa60Ty B yCN0OBUAX

peasibHOro, BMPTYasbHOTO U KOMOBUHMPOBAHHOIO
B3aMMOeNCcTBUA;
- OCYLLeCTBNATb MO3UTMBHOE  CTpaTerMyeckoe

noBeAEeHWE B PA3/IMYHbBIX CUTyaUMAX, MNPOABAATH
TBOPYECTBO M BOOOpaXkeHue, bbITb MHULNATUBHBIM.
OBnafeHue  yHUBEPCANbHbIMW  PEryNATUBHBIMM
NencTBUAMMU:

r) npuHATMe ceba n apyrux Noaen:

- NPUHUMATb MOTMBbI WU apryMeHTbl APYrux Atogen

npu aHannse pe3ynbtatoB AeATE/IbHOCTU,

- YMETb ONepupoBaTb NOHATUAMM: CAYHANHbIN ONbIT U CAyYaliHOe
cobbITE, BEPOSATHOCTb C/Y4aMHOro cobbITUS; YMETb BbIYUCAATH
BEpPOATHOCTb C WCMNO/Ib30BaHMEM rpaduUyeckux MeTon4OB;
NPUMEHATb POPMY/Ibl CNONKEHUA U YMHOMKEHUA BEPOATHOCTEMN,
KOMOWHaTOpHbIe aKTbl

n ¢opmynbl Npu pelweHun 3aaav;

OLEeHWMBATb BEPOATHOCTU pPeasibHbIX COObITUIA; 3HAKOMCTBO CO

CﬂyHaVIHbIMM Be/IMYNHaMKN; YymMmeHne npuBoanTb MNpUMepbl
npoAasneHnA 3aKOHa bonbwmnx umcen B NPUPOLAHbLIX M
O6IJ.I,€CTBeHHbIX ABNEHUAX;

- YMETb CBO60,CI|HO onepunpoBaTtb NOHATUAMMU: CTENEHDL C LLE€NbIM

NoKasaTe/NieM, KOpPEeHb HaTypasbHOW CTeneHu, CcTeneHb C

pauMOHaNbHbIM MNOKasaTesnem, CcTeneHb C AeNCTBUTE/IbHbIM
(BeLecTBEHHbIM) MOKa3aTenem, 1orapmdm Yncaa, CUHYC, KOCUHYC
M TaHFeHC NPOM3BOJIbHOTO YMUCNa;

- ymeTb cBO60AHO onepupoBaTb NOHATUAMMU: TPaPuUK GYHKUMN,

obpaTHasa GyHKUMA, KOMMNO3NLUMA QYHKUUIA, IMHENHaA PyHKLUMS,

KBagpatTuyHas ¢yHKUMA, CcTeneHHas ¢yHKUMA C  Lenbim
nokasartesiem, TPUrOHOMETpUYeckMe  yHKUMKU, 0bpaTHble
TPUrOHOMETPUYECcKMe bYHKUMK, nokasaTe/ibHasA n

norapnommnyeckaa GyHKUUK; YMETb CTPOUTb rpaduKkmn GyHKUUNA,
BbIMONHATL NPeobpaszoBaHMA rpadpuKoB PyHKLUMI;

rpadukn  QyHKUMA  AnA
NPOLEeccoB M 3aBUCMMOCTEM NpPU peleHuM 3adady M3 ApYyrux

yYMETb WNCMNOJ1Ib30BaTb N3y4eHunA

y4eOHbIX NPeaMeToB W U3  peasibHOM KU3HWU; BblpaXKkaTb

bopMynamm 3aBUCUMOCTU MEXKAY BENNYMHAMMU;

- CBO6OLI,HO onepupoeatb MNOHATUAMU. YHETHOCTb d)yHKLI,MM,

NepuoaAnNYHOCTb byHKUMM, OrpaHUYEHHOCTb byHKUMM,
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- NPU3HaBaTb CBOE MPaBO W NPaBo APYruxX Ao4el Ha
OLLNOKY;

- pa3BMBaATb CNOCOBHOCTb NOHMMATb MUP C NO3ULUMK
1pYyroro YenoBekKa

MOHOTOHHOCTb YHKLMK, IKCTpeMyM GyHKUMK, Hambonbluee u

HaMmeHbllee 3HayeHUA OYHKLMW Ha MPOMEXYTKe; YMETb|
NpPoBOAUTbL UCCNef0BaHUE GYHKLNMK;

- YMeTb MCNO/b30BaTb CBOMCTBA W TrPAaPUKM PYyHKUMA OnA
pelweHna ypaBHEHUW, HEPABEHCTB W 33434 C MapameTpamu;
M306parkaTb Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBa PeLleHni

VPaBHEHWM, HEPABEHCTB N UX CUCTEM

OK 05 OcyuwiecTBAATb YCTHYIO U
NMUCbMEHHY0 KOMMYHUKaUMIO
Ha rocyapCcTBEHHOM f3blKe
Poccuiickoin Pepgepaumm c
y4eToM 0cobeHHocTeln
COLMaNbHOrO U Ky/bTYPHOTO
KOHTEKCTa

B 06nacTn acTeTMYeCcKoro BOCNUTaHUA:

- 9CTeTUYEeCKoe OTHOLWEHWE K MMUpPY, BKAOYas
SCTETUKY  OblTa, HAYYHOrO U TEXHUYECKOro
TBOpYECTBa, CMopTa, TPyAa M 0OLWECTBEHHbIX
OTHOLLEHUI;

CNOCOBHOCTb BOCMPUMHMMATL pPas/iNyHble BUAbI
MCKYCCTBA, TPAAMLLUN U TBOPYECTBO CBOEIO U APYrUX
HapoAO0B, OLyLLaTb SMOLMOHANbHOE BO34EeNCTBUE
MCKYCCTBA;

- ybexXaAeHHOCTb B 3HAaYMMOCTM AN INYHOCTU U
o6LLecTBa OTEYECTBEHHOIO U MUPOBOIO UCKYCCTBA,
STHUYECKUX KYJIbTYPHbIX TPaguMUMM M HAPOAHOrO
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPAXKEHUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTpPem/ieHMe MNpoABAATb  KayecTBa
TBOPYECKOM JINYHOCTH;

OBnageHue yHMBepcaabHbIMU KOMMYHUKATUBHbBIMM

nencTBmamu:

- YMETb OonepnpoBatb MOHATUAMMU. CpeaHee apMd)MeTW-IeCKOG,

MeAnaHa, Hambosbllee U HaMMeHbllee 3HayeHusa, pasmax,
Habopa;

nHdopmaumio,

aucnepcuna, CrtaHAapTHOe OTK/I0OHeHue 4YKUCNoBOro

ymeHune N3B/IEKaTb, NHTEpPNpPeTUpPoBaThb

NpeAcTaB/leHHyl0 B Tabauuax, Ha Aguarpammax, rpadmkax,
OTPArKaloLLyl0 CBOMCTBA peasibHblIX MNPOLLECCOB W  ABNEHWUI;
NpeAacTaBNAaTb MHPOPMALMIO C NOMOLLBIO Tabauy, U Auarpamm;
nccnenoBaTb  CTaTUCTMYECKME  [aHHble, B TOM  4Yucie ¢
NPUMeHeHnem rpadpryeckmx MeToA0B 1 3NEKTPOHHbIX CPEACTB;

- YMEeTb OnepupoBaTb MOHATUAMM: TOYKA, MPAMAas, MJIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbLIA YroJ, CKpewmBalowmnecs npsamble,
napannenbHoOCTb U NePneHANKYNAPHOCTb MPAMbIX U MIOCKOCTEN,
Yron MeXay NPAMbIMU, YToN MeXAY NPAMOM U NNOCKOCTbIO, Yron
MeXay MNJIOCKOCTAMM, PAcCTOSiHME OT TOYKM A0 TMJIOCKOCTH,
paccTosaHWe MeXAay NPAMbIMW, PACCTOAHNE MEXKAY N0CKOCTAMM;
- YMeTb MCNONb30BaTh MPU PelleHnmn 33434 U3ydeHHble GaKTbl U
TEOpPEeMbl NNAHUMETPUN; YMEHWNE OLLeHNBATb PasMmepbl 06BHEKTOB

OKpY*KatoLLero mmpa

a) obweHwne:
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- OCyW,EecTBNAATb KOMMYHWKauMM BO Bcex cdepax
MKU3HM;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 0bLweHus,
NMOHMUMATb  3HAYeHue

COLMaNbHbIX 3HAKOB,

pacnosHaBaTb npeanocbI/iKu KOHAMKTHbIX
CUTYaUU U CMATYATb KOHDIUKTDI;
- Pa3BepHYTO M JIOTUYHO WM3NaraTb CBOK TOUYKY|

3peHNA C MCNONIb30BAHNEM A3bIKOBbLIX CPEACTB

OK 06 MNpoasnatb
rpak4aHCKO-NaTPUOTUYECKYIO
no3numio, LEMOHCTPUPOBATb
0CO3HAHHOE NoBeAeHNe Ha
OCHOBE TPAAMLMOHHbIX
06LeYeNnoBeYeCcKmX
LLeHHOCTEN, B TOM YnC/e C
Y4ETOM rapMOHU3aLUn
MeXKHALUMOHaNbHbIX U
MEMKPESIUTMO3HbIX
OTHOLLEHUI, NPUMEHSATb
CTaHAapThbl
QHTMKOPPYNLMOHHOIO
noseaeHus

- 0CO3HaHMe  obyyvatowmmmca pPOCCUIACKOM

rpa*K4aHCKoM MAEHTUYHOCTH;

LeneHanpaBfeHHoe  pas3BuUTUE  BHYTPEHHeMl

NO3MUMM  JINMHOCTM  Ha  OCHOBE  [YXOBHO-

HPABCTBEHHbIX LEHHOCTEN HapogosB Poccuinckom
depepaumm,  UCTOPUYECKUX

n HAaUWNOHa/1IbHOA

KYNbTypHbIX Tpaauuui, GopmMupoBaHME CUCTEMDI

3HAYMMbIX  LLEHHOCTHO-CMbIC/IOBbIX  YCTaHOBOK,
QHTUKOPPYNLUMOHHOTO MWPOBO33pPEHMUS,
NPaBOCO3HaHMS, 9KO/I0rMYECKOoM KYy/NbTypbl,

CNOCOBHOCTU CTAaBUTb LENN U CTPOUTb KU3HEHHbIE
nAaHbl;

B yacTu rpaxAaHCKOro BOCNUTaHUA:

- OCO3HaHWE CBOMX KOHCTUTYLMOHHbIX MNpaB W
06a3aHHOCTENM, YBarKeHWEe 3aKOHa 1 NPaBONoOpPAAKa;
- NpUHATHE

TPaANUNOHHbIX HaLlMOHAJIbHDbIX,

06u.|,eqen03el-|ecw|x r'YMaHUCTUYECKUX n

IEMOKPaTUYECKUX LLeHHOCTEN;

- YMEeTb ONepupoBaTb MOHATUAMM: NPAMOYIO/IbHAA CUCTEMA
KOOPAMHAT, KOOPANHATbLI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHOe NPoun3BeAEHMNE, YTON MEXKAY BEKTOPaMM, Cymma
BEKTOPOB, NPOM3BEeAEeHNE BEKTOPA HA YUCNO; HAXOAUTb C
NMOMOLLbHO U3YyYEHHbIX GOPMY KOOPAMHATbI CEPEeANHbI OTPE3KA,
paccTofHWe MeXAy ABYMA TOYKAMU;

-yMeTb BblOMpaTb NOAXOAALLNI U3YYEHHbIA METOA ANA pelleHns
3a/1a4M, pacno3HaBaTb MaTemaTuyeckune GakTbl U
MaTeMaTUYeCKMe MoAEeNN B MPUPOAHbIX U 06LLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
IMaTEMATUUYECKNX OTKPLITUN POCCUINCKOM U MUPOBOWA
MaTeMaTUUYECKOMN HayKMK.

- YMETb ONepupoBaTb NOHATUAMM: CYHaMHbIN ONbIT U CNyYaiiHoe
cobbiThe, BEPOATHOCTb C/ly4allHOTrO COBbITUA; YMETb BbIYUCNATH
BEPOATHOCTb C WMCMNO/Ib30BaHMEM rpadUyeckux MeToA0B;
NPMMeHATb GOPMY/bl CNOXMKEHUS U YMHOMKEHUA BEPOATHOCTEN,
KOMOWHaTopHble baKTbl

n ¢dopmynbl NpuU peweHun 3apav;

OLEeHMBATb BEPOATHOCTU pPeEASIbHbIX CO6bITMl\/‘1,' 3HAaKOMCTBO CO

Cﬂy'-‘lal‘;IHbIMM BE€/IMMNHaMU; YyMeHUE NpuUBoaAUTb NPUMEPDI
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- rOTOBHOCTb NPOTUBOCTOSATL naeonorum
SKCTPEMU3MA, HaUMOHa/IN3Ma, KceHodobun,
ANCKPMMUHALMKN NO COLMANbHLIM, PEUTMO3HBIM,
PacoBbIM, HALMOHANbHbIM MPU3HaKaM;

- TOTOBHOCTb BECTM COBMECTHYIO AeATe/IbHOCTb B
MHTepecax rpakgaHckoro obliecTsa, y4yacTBoBaTh B
camoynpaBaeHumn B obuweobpasoBaTesibHOM
OpraHM3auunm 1 AeTCKO-IOHOLLECKMX OpraHn3aumnsx;
- YMeHMe B3auMoAeNCTBOBaTb C COLMaNbHbIMMK
WHCTUTYTaMM B COOTBETCTBMWU C UX OYHKUMAMKU WU
Ha3Ha4YeHMeM;

- TOTOBHOCTb K TYMaHWTAapHOMA M BOJIOHTEPCKOWM
neaTenbHoOCTH;

NaTPUOTUYECKOro BOCMUTAHUA:

- cHOPMMPOBAHHOCTb POCCUMCKON Tpa*KgaHCKOM
WAEHTUYHOCTU, NaTPUOTU3MA, YBAXKEHMA K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoanHon,
ropAoCTu 3a CBOW Kpai, cBOto PoauHYy, CBOM S3bIK U
KYNbTypY, npownoe n HacToALlee
MHOrOHaLUMOHanbHOro Hapoaa Poccuu;

- UEHHOCTHOe OTHOLWEHUEe K roCcyAapCTBEeHHbIM
CMMBO/JIaM,  UCTOPUYECKOMY W MNPUPOAHOMY|
Hacneauio, nNamMAaTHUKAM, TPaauUMAM HapoAoB
Poccun, poctmxeHmam Poccumn B HayKe, UCKyCCTBe,
cnopTe, TEXHONOrUAX U TPYAE;

NPOSABNEHUA 3aKOoHa 6oNblUKX
06LLLECTBEHHbIX AB/IEHUAX

ypucen

B

NPUPOAHbIX

7]

20



- naeiiHana ybexKaeHHOCTb, FOTOBHOCTb K CAYXKEHUIO
n 3sawmte OTeyecTsa,
cyapby;

OCBOEHHbIe

OTBETCTBEHHOCTb 3a e€ro

06yan-OIJ.I|MMMCF| mexnpegmeTHble

MOHATUS U YHMBEpCasbHble Yy4yebHble AencTeua

(perynatusHble, no3HaBaTe/ibHble,

KOMMYHUKaTUBHbIE);
CrnocobHOCTb

- nx MCNos1b30BaHUA B

no3sHaBaTe/IbHOM n cou,maanoﬁ NpPakKTuKe,

FOTOBHOCTb K CAMOCTOATE/IbHOMY MNaHUPOBAHUIO U
y4yebHoi

OCyLLecTBNEHUIO AeATeNIbHOCTHU,

opraHuMsauum  y4yebHOro  coTpygHuyectBa  C
nefarormyeckMMmn paboTHUKAMM U CBEPCTHMKAMM, K
y4acTUlO B MOCTPOEHWUM NHOMBUAYANbHOM
0bpa3oBaTe/IbHOMN TPAEKTOPUN;

- OB/lafeHNe HaBblkaMu yyebHo-
nccnenoBaTeIbCKoM, MPOEKTHOM M COLMANbHOM

NEeATENIbHOCTU

OK 07 CoaencrBoBaTb
COXPaHEHUIO OKpYKatloLle

cpeasbl, pecypcocbeperkenmio, |-

NPUMEHATb 3HaHUA 06
M3MEHEeHUN KNMmaTa,
NPUHUMNbI 6epexKInBoro
npon3BoAcTBa, 3pPEKTUBHO
lnencTesoBaTb B Ype3BblYaMHbIX

CUTYyaUnAx

- He MpUHUMaTbL AOeNCTBUA, MNpUHOCAWME Bpes
OKpYyrKatoLwem cpeae;

yMeTb  MpPOrHo3vpoBaTb  HebnaronpuATHbIE
SKOJIOFMYeCcKMe nocneacTsma npegnpuHUMaeMsbix
nencTeBnin, NnpeaoTBpaLLaTh Ux;

- pPacWMpUTb ONbIT AEeATEe/IbHOCTU 3KOJIOTMYECKOM

HanpaB/EHHOCTH,

- YMeTb OnepupoBaTb MOHATUAMMU: OYHKUMA, HENpPepbIBHAA
bYHKUMA, Npou3BoAHan, nepBoobpasHasn, onpeaeneHHblIn
MHTErpan; yMeTb Haxo4uTb MNPOU3BOAHbIE 3N1EMEHTAPHbIX

bYHKUMIA, MCNONb3yA CMPaBOYHbIE MaTepuasnbl; UCCNeaoBaTb B
npocTerwmnx caydyasx ¢yHKUMM Ha MOHOTOHHOCTb, HAxOAWTb

HanbonbliMe W HaMMeHblMe 3HayeHUAa QYHKUMA; CTPOUTH)

rpaduKM  MHOTOYNIEHOB  C  WMCNO/Mb30BaHMEM  annapaTa

MaTEMATUHECKOIO aHaan3a; nNpuMeHATb NpPoOuU3BOAHYIO MNMpPU

peweHnn 3a4a4y Ha ABUXKEHUE, pewaTtb NPaKTUKO-
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paspabaTbiBaTb NAaH pelweHua npobaembl ¢
YY4ETOM aHanM3a WUMEIOLMUXCA MaTepuanbHbIX U

HemaTepuasibHbIX Pecypcos;

OCyLlwecTBNATb LI,eJ'IeHaI'IpaBJ'IeHHbIﬁ NOUCK|

nepeHoca cpeact8 M cnocoboB Agenctsnsa B
npodeccnMoHanbHyto cpeay;

- YMeTb NepeHOCUTb 3HAHUA B MO3HaBaTe/IbHY U
NPaKTUYECKYI0 061aCTU HKU3HEAEATEIbHOCTY;

- npeanaratb HOBble MPOEKTbI, OUEHUBaTb MAEN C

nosnunm HOBU3HbI, OPUTUHAIBHOCTMH, I'IpaI-(TW-IeCKOﬁ

3HAYMMOCTY;
- [aBaTb OLEHKY HOBbIM CUTyaUMAM, BHOCUTb
KOPPEKTUBbI B [OeATeNbHOCTb, OLEHMBATh

COOTBETCTBUE PE3Y/ILTATOB UENAM

OPUEHTMPOBaHHble 3a4ayM Ha Haubonbwne M HaMMeHblne
3HaYeHMA, Ha HAXOXKAEHME NMYTU, CKOPOCTU U YCKOPEHMUS;

- YMETb OMepupoBaTb MOHATUAMMW: ABUMKEHME B MPOCTPAHCTBE,
nofobHble ¢Urypbl B NPOCTPAHCTBE; UCMONb30BaTb OTHOLIEHUE
naowanen nosepxHocTed M ob6vemoB Nofo6HbIX Guryp npu
peweHnn 3a4ay;

- YMEeTb BblYMC/IATb FEOMEeTpUYECcKMe BeNWNYUHbI (4AMHa, yron,
naowagb, 0b6bem, naowagb

I'IOBerHOCTVI), Mcnonb3yA

M3yyeHHble Gopmybl U MeToAbI
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2. CTpyKTypa U coaepkaHue obweobpasoBaTteibHOW AUCLLUNAUHDI

2.1. O6vem aucumMnanHbI U BUAbI y4ebHOo paboTbl

Bug yuebHoit paboTbl Obvem 8
yacax*

O6bem obpasoBaTenbHOI NPOrpaMmmbl AUCLUMNAUHDI 340

B T.u.

OcHOBHOe coaep:KaHue 278

BT. Y.

TeopeTnyeckoe obyuyeHune 220

NPaKTUYeCcKMe 3aHATUA 58

MpodeccMoHanbHO-OpUEeHTUPOBaAHHOE COAEpPKaHUE (cogepKaHme 56

NPUKNAZHOro moayns)

BT. Y.

TeopeTmnyeckoe obyyeHue 4

NpaKTUYeCKme 3aHATUA 52

NuausuayanbHbii npoekKT (0a/Hem)**

MpomekyTouHasa aTtrecTayma (3K3ameH) 18
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2.2. TemaTHMueCKui NAaH U coaepKaHue gUCUUNANHDI

CoaeprkaHue yuebHoro matepuana (ocHoBHoe U npodeccuoHanbHo-

HaumeHoBaHue pa3genos . O6bem dopmupyemble
OpPUEHTUPOBAHHOE), 1abopaTOpPHbIE U NPAKTUUYECKUE 3aHATUA, NPUKNAZHOMN
M Tem yacos KOomneTeHuuun
moAynb (Npu Hannuum)
1 2 3 4
OcHOBHOe coaepiKaHue
Paspen 1. [osTopeHue 20
Kypca MaTemMaTUKu
OCHOBHOI4 LWKOADI
Tema 1.1 CopeprkaHue yyebHoOro matepuana
Uenb 7 3a4a4u | ba3oBble 3HAHWA M YMEHMA N0 MaTemaTuke B MNPOPECCMOHANbHOM U B
MaTeMaTUKMU npw | noBcegHEBHOWN AEATENbHOCTM.
0CBOEHMUMN cneunanbHOCTU | KombMHUpPOBaHHOE 3aHATHE 2
Tema 1.2 CopeprkaHue yyebHoOro matepuana
Ysucna wn BblMUCNEHUA. | [eNCcTBMA Hag NONOKUTENbHBIMU U OTPULATENbHBIMU YMCAAMU, OObIKHOBEHHbIMMU
OK-01, OK-02
BbiparkeHuA N | U AeCATUYHBbIMK AP0BAMM. ’ ’
o OK-03, OK-04,
npeobpasoBaHus Jenictensa co cteneHamU, GOPMY /bl COKPALLEHHOTO YMHOXEHUS. 2
OK-05, OK-06,
KombuHmnpoBaHHOe 3aHATME
OK-07
Tema 1.3. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
feomeTpunAa Ha NNOCKOCTH moayns)
Bnabl nnockmx uryp un nx naowaip.
MpaKTUKO-OpMEHTMPOBAHHbIE 3a4a4M B Kypce reoMeTpmmn Ha MNJIOCKOCTU 2
MpaKTuyeckoe 3aHATUE
Tema 1.4 CoaeprkaHue yyebHoro matepuana
MpoueHTHbIe BbluMcneHna | MpocTble NPOLEHTbI, pa3Hblie cnocobbl UX BbluMcaeHUA. CIOMKHbIE NPOLEHTbI
MpaKTuyeckoe 3aHATUE 4
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Tema 1.5 CopeprkaHue yyebHoro matepuana
YpaBHeHWA U HepaBeHCTBa | J/IMHENHble, KBaapaTHbIe, APOOHO-/IMHENHbIE YPAaBHEHUA U HEPABEHCTBA
MpaKTuyeckoe 3aHATUE 2
Tema 1.6 CopeprkaHue yyebHoro matepuana
Cuctembl  ypaBHeHMI U | Cnocobbl pelleHns CUCTEM IMHEWHbIX YpaBHEHUI. MoHATUA: maTpuua 2x2 n 3x3,
HepaBeHCTB onpegenutenb matpuubl. Metog [laycca. CuUCTeMbl HeENIMHEWHbIX YPaBHEHWIA. 6
Cuctembl HepaBeHCTB
KombuHMpoBaHHOE 3aHATUE
Tema 1.7 CoaeprkaHue yyebHoro maTepuana
BxogHOM KOHTpONb BolumcneHna u npeobpasoBaHuA. YpaBHEHMA W HepaBeHCTBa. [eomeTpuA Ha
NAOCKOCTU 2
KoHTponbHas paboTa
Pazpgen 2 [lpamble w 20
NN10CKOCTH
npocTpaHcTBe
Tema 2.1. CopeprkaHue yyebHOro matepuana
OcHoBHble noHATUA | Npeamer ctrepeomeTpun. OCHOBHble MOHATMA (TOYKa, NPAMAs, NAOCKOCTb,
cTepeomeTpun. npocTpaHcTBo). OcHOBHble  akcMombl  cTepeomeTpun.  [MepeceKarowmecs, 2
PacnonoxeHue npAmbIX W | napannenbHble UM CcKpewmBalowmeca npamble. [pu3HaK UM CBOMCTBO
naockoctemn CKpeLlmnBatowmxca npAmbiX. OCHOBHble NPOCTPAHCTBEHHbIE GUTYpbI.
OK-01, OK-03,
KomburHmnpoBaHHOe 3aHATME
OK-04, OK-07
Tema 2.2. CoaneprkaHue yyebHoro matepmuana
MapannenbHocTb npamblX, | MapannenoHble npsamas M naockocTb. OnpegeneHue. [MpusHaKk. CeolictBa (C
NPAMOM W MNJIOCKOCTW, | AOKa3aTeNnbCTBOM). MapannenbHble naockocTn. Onpeaenenue. MpusHak. CBolicTBa
naockoctemn (c pmokasatenbctBom). TeTpasap W ero anemeHTbl. [Mapannenenunes u ero
anemeHTbl. CBOMCTBA NPOTMBONONOXKHbIX FPAaHEN 1 AnaroHanen napannenenvneaa. 6

NocTtpoeHune ceyeHu. PeweHne 3a4au.

KombunHupoBaHHOE 3aHATUE

CopeprkaHue yyebHoro matepmana
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Tema 2.3.
MNepneHANKYNAPHOCTb
NPAMbIX, MPAMON K
NAOCKOCTH, NNOCKOCTEN

MepneHauKynapHble npsamble. lapannenbHble npsmble, NepneHAMKYNAPHble K
NAOCKOCTU. MNpM3HAK NepneHaNKYNAPHOCTU NPAMOMN 1 NAIOCKOCTU. [JOKa3aTenbCTBO.
MepneHguKkynap w

HAK/IOHHaA. I'IepneH,u,MKynﬂprle NNOCKOCTU. |_|pl43HaK

nepneHanKyaapHoOCTU NJ0CKOCTEN. JloKkasaTenbcTBoO.

PaccTosiHMA B NpocTpaHCTBe 2
KombunHupoBaHHOE 3aHATHE
Tema 2.4. CoaeprkaHue yyebHoro maTepuana
Teopema ° TPEX'| Teopema 0 Tpex nepneHAuKynapax. [lokasaTenbcTBO. Yron mexgay npAMoi M
nepnexHankynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4
KombuHMpoBaHHOE 3aHATHE
Tema 2.5. NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
MapannenbHole, moayns)
nepneHauKyNapHble, AKcnmombl  cTepeomeTpun.  MepneHAUKYNAPHOCTb  NPAMOM UM MJIOCKOCTH,
CKpelmBatoLmecs napannenbHocTb ABYX NPAMbIX, nepneHanKYNAPHbIX MN0CKOCTH, 4
npamble nepneHanKyNapPHOCTb NNOCKOCTEN
MpaKTnyeckoe 3aHATHE
Tema 2.6. CopeprkaHue yyebHOro matepuana
PeweHue 3aga4. Mpamble U | PacnonoskeHne npambix U NJOCKOCTeN B NpocTpaHcTee. MNepneHanKynapHoCcTb U
MNIOCKOCTUN B NPOCTPAHCTBE | MapainenbHOCTb NPAMbIX U NAOCKOCTEN. CKpeLmnBaoLWwmecs npamble
KoHTposibHas paboTa 2
Paspen 3. KoopauHatbl u 16
BEKTOPbI
Tema 3.1 CopepraHue yuebHoro matepuana
[leKapToBbl KOOPAMHATBI B | [leKapTOBbl KOOPAMHATLI B NpocTpaHcTse. MpocTeiine 3af4a4n B KOOpAMHaTax. OK-02, OK-03,
npocTpaHcTBe. PaccTtoaHWe | PaccTosiHme mexay ABYMSA TOYKaMM, KOOPAMHATbI cepeamHbl OTpesKa 4 OK-04, OK-07

MeXay [ABYymA TOYKamMu.
KoopaunHatbl  cepeguHbl

OTpe3kKa

KombunHMpoBaHHOE 3aHATUE
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Tema 3.2

BeKTopbl B NpocTpaHCcTBe.
Yron mexay BeKTopamMu.
CkanapHoe npousseneHue

CopeprkaHue yyebHoOro matepuana

BeKkTopbl B npocTpaHcTBe. CNoXKeHUe 1 BbluMTaHUE BEKTOPOB. YMHOMeEHMe BEKTOpa
Ha uyucno. KomnnaHapHble BekTopbl. CKanApHoe npou3BefeHue BEKTOPOB.
PasnoxeHue BeKTOpa NO TpeM HEKOMMNAAHAaPHbIM BeKTopam. KoopauHaTbl BEKTOpa,

BEKTOpPOB CKaNApHoe npounssegeHne BEKTOPOB B KOOPANHATAX, Yro MeXKAY BEKTOPAMM, Yron 6
MeXAY NPAMOM M NNOCKOCTbIO, YroN MeXAY NAOCKOCTAMU. YpaBHEHME NJOCKOCTU.
FeomeTpuyecknit cMmbicn onpegenurens 2x2
KombuHMpoBaHHOe 3aHATME
Tema 3.3 MpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUe (coaeprKaHue NPUKNAZHOro
MpaKTnKo- moayns)
OpueHTUpOBaHHble 3a4a4M | KoopANHATHAA NIOCKOCTb. BbluMcneHMe paccToAHUI M NAoWaAen Ha NAOCKOCTH.
Ha KOOPAMHATHOMN | KoainyecTBeHHble pacyeTbl 4
NAOCKOCTH MpaKTnyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3a/ad. | [lekapToBbl KOOPAMHATLI B NPOCTpaHCTBE. BekTopbl B NpocTpaHcTBe. CloXeHue u
KoopauHaTbl 1 BEKTOpbI Bbl4MTaHNE BEKTOPOB. YMHOXEHME BEKTOpa Ha umcio. KomnnaHapHble BEKTOPGI.
CkanapHoe npousBegeHne BEKTOpPOB. PasnoxeHue BeKkTopa NO  Tpem
HeKOMM/aHapHbIM BeKTopam. lNpocTenwmne 3aga4um B KoopanHatax. KoopauHaTbl
BEKTOPA, pacCToAHNE MeXKAY TOUKAMU, KOOPAMHATbI CepeanHbl OTPe3Ka, CKaNapHoe
npousseseHne BEKTOPOB B KOOPAMHATAX, Yro/l MeXAY BEeKTOpamu, Yron mexay 2
NPAMOI U NNOCKOCTbIO, YrO MeXAY NA0CKOCTAMM
KoHTponbHas paboTa
Paspen 4, OcHoBbI 40
OK-01, OK-02,
TPUrOHOMETPUMN.
OK-03, OK-04,
TpuroHomeTpuueckue
OK-05, OK-06,
dyHKuMHN OK-07
Tema 4.1 CopeprkaHue yyebHoOro maTepuana
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TpuroHomeTpuyeckme
bYHKUMM  NPOU3BOJIBHOTO
yrna, uncna. PagnaHHaa wm
rpagycHaa mepa yrnaa

PaamnaHHaa mepa yrna. [NOBOPOT TOYKU BOKPYr Hayana KoopauHat. OnpeaeneHue
CMHYCa, KOCMHYCA, TaHreHca M KoTaHreHca. 3HaKW CUHYCa, KOCUHYCA, TaHreHca m
KOTaHreHca no YyeTsepTaAm. 3aBUCUMOCTb MeXKAY CUHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTaHreHcoM OZHOro M TOTO e yrnaa

KOM6MHMpOBaHHOG 3aHATUE

Tema 4.2

OcHoBHblE
TPUrOHOMETPUYECKME
TOXAecTBa.

dopmynbl NprBeaeHUs

CoaepskaHue yuebHoro matepuana

TpUroHomeTpUYecKne ToxaecTBa. CUHYC, KOCUHYC, TAHTEHC M KOTAHTEHC Yr10B O U -
o. Popmynbl NpuBeseHUn

KombuHnpoBaHHOE 3aHATHE

Tema 4.3

CMHYC, KOCMHYC, TaHreHc
CYMMbl WU Pa3HOCTU ABYX
yrnos

CMHYC M KOCUHYC ABOWHOTO
yrna. dopmynbl
NOJI0BUHHOTO yrna

CoaepskaHue yuebHoro matepuana

CymMma M pasHOCTb cuHycoB. CymMa M pasHOCTb KOCMHYCOB. CMHYC M KOCMHYC
fABOMHOro yrna. ®opmynbl MNONOBMHHOrO yrna. [peobpasoBaHWa CymMMbl
TPUTOHOMETPUYECKUX GYHKUMI B NpoM3BeAeHWe WM NPOM3BEeSEHUA B CYMMY.
Bblpa)keHne TPUrOHOMETPUYECKUX GYHKUMIM 4Yepe3 TaHreHC MOJI0BUHHOIMO
aprymeHTa. NpeobpasoBaHna NPOCTENLLNX TPUTOHOMETPUYECKUX BblPaXKEHNN

KombuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, UX CBOMCTBA.

CopeprkaHue yyebHoro matepmana

O6nacTb onpeaeneHna U MHOMECTBO 3HaYeHU QyHKLMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3af,aHnA | NnepnogmMyYHOCTb PyHKUMM. Cnocobbl 3agaHNA GYHKLMNA

GyHKUMI KombuHMpoBaHHOe 3aHATHE

Tema 4.5 CopeprkaHue yyebHOro matepuana

TpuroHomeTpuyeckme Ob6nactb onpeneneHna U MHOXKECTBO 3HAYEHUA TPUTOHOMETPUYECKUX YHKLUNA.

OYHKUMKM, UX CBOMCTBA M

YETHOCTb, HEYETHOCTb, NEPUOANYHOCTE TPUFOHOMETPUYECKUX GYHKUMI. CBOMCTBA U

rpapuKku rpadukn GyHKUMUM y = cos X, y =sin X, y =tg x, y = ctg x.
KombuHnpoBaHHOe 3aHATHE.

Tema 4.6 CopeprkaHue yyebHoro matepunana

MNpeobpa3oBaHue C)KaTune u pactarkeHue rpaduKkos TPMFOHOMETPUYECKUX QYHKLUNA.

rpadmkos MNMpeobpasoBaHue rpadpMKoB TPMFOHOMETPUYECKUX QYHKLINIA
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TPUrOHOMETPUYECKMX MpaKTuyeckoe 3aHATUE

bYHKUNA

Tema 4.7 MpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
OnucaHune moayns)

NPOW3BOACTBEHHbIX
npoueccos ¢ MNOMOLbIO
rpadmkos GyHKLMN

Mcnonb3oBaHMe CBOMCTB TPUFOHOMETPUYECKUX OYHKUMIA B NPOPECCUMOHANbHbIX
3afavax

npaKTMLIeCKOG 3aHATHUE

Tema 4.8 CopeprkaHue yyebHoro matepuana
ObpaTtHble ObpaTHble TpuUroHomeTpuyeckne GyHKLMKU. Nx cBoiicTBa 1 rpadmKn
TPUTOHOMETpPUYECKME
KombuHMpoBaHHOE 3aHATUE
bYHKUNM
Tema 4.9 CopeprkaHue yyebHoOro matepuana
TpuroHomeTpuyeckume YpaBHeHMe COs X = a. YpaBHeHMe sin X = a. YpaBHeHue tg X = a, ctg x = a. PeweHune

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPUYECKUX YPaBHEHUM OCHOBHbIX TUNOB: npocTenwne
TPUTOHOMETPUYECKNE YPaABHEHUA, CBOAALWIMECA K KBaApaTHbIM, pellaemble
Pa3/I0}KEHMEM Ha MHOMKUTENN, O4HOPOAHbIE.

MpocTeMnwmne TPUroHOMeTpPUYECKMe HepaBeHCTBA

KombuHMpoBaHHOEe 3aHATHE.

Tema 4.10 CoaeprkaHue yyebHoro matepuana

Cuctembl Cuctembl NPOCTENLLINX TPUTOHOMETPUYECKMX YPaBHEHUI
TPUTOHOMETPUYECKMUX KombunHnpoBaHHOE 3aHATHE

YPaBHEHW

Tema 4.11 CoaeprkaHue yyebHoro matepmuana

PeweHne 3agay. OCHOBbI

MpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPaXKEHUN. PeweHne

TPUTOHOMETPUN. TPUTOHOMETPUYECKUX YPABHEHUA U HEPABEHCTB B TOM YMC/IE C UCMONb30BAHMEM
TpuroHomeTpuyeckme CBOMCTB QYHKUMNA.

bYHKUNM KoHTposbHas paboTa

Pasgen 5.

KomnaneKcHble yncna
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Tema 5.1
KomnnekcHble yncna

CoaepskaHue yuebHoro matepuana

MoHATME KOMMAEKCHOrO 4mcna. ConpsAMKeHHble KOMMAEKCHble Yncna, mogyib U
aprymeHT KOMMJEeKCHOro u4ucna. @dopma 3anMcM  KOMMAEKCHOro  4yucna
(reomeTpuyeckan, TpUroHOMeTpUYecKas, anrebpamnyeckas). ApudmeTnyeckue
LLeNCTBMA C KOMMIEKCHBIMWU Yncnamm

KombunHupoBaHHOE 3aHATUE
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Tema 5.2

CopeprkaHue yyebHoOro matepuana

MpumeHeHune BbinoNHEHMe pacyeToB C MNOMOLWbI  KOMMOAEKCHbIX 4ucen. [lpumepsbl
KOMMJIEKCHbIX YMCEen NCNO/Ib30BaHNA KOMMNAEKCHbIX Yncen 4
MpaKTHuyeckoe 3aHATUE
Paspen 6. [lpousBogHas 28
$yHKUUN, ee npUMeHeHue
Tema 6.1 CoaeprkaHue yyebHoro matepunana
MoHATME  npou3BOAHON. | OnpeaeneHne YMCI0BOW MNOC/IeA0BaTENbHOCTM M cnocobbl ee 3agaHmA. CBoMCTBa
dopmynbl M NpaBuaa | YMCNOBbIX MocnegoBaTenbHocTen. OnpeaeneHve npeaena noc/ienoBaTeIbHOCTH.
anddepeHUnpoBaHmUA BbluncneHne  npepenoB  nocnegosatenbHocTen.  lpegen  OyHKUMKM  Ha 2
b6eckoHeuyHocTu. Mpegen dyHKUMKM B ToUKe. MpupalleHue aprymeHTa. MNpupalwieHue
byHKUMW.  3apauun, npuBoAAlIMe K MOHATUIO npou3BogHoW. OnpeaeneHve
NPOW3BOAHON. ANTOPUTM OTbICKAHUA NPOM3BOLAHOWN
KombuHMpoBaHHOe 3aHATME
Tema 6.2 CoaeprkaHue yyebHoro matepmuana OK-01, OR-02,
MNponssogHble cymmbl, | @opmynbl andpdepeHumposanma. MNpasuna guddepeHumMpoBaHna 2 OK-03, OK-04,
pasHocTM npowusseneHus, | KoMbUHMpPOBaHHOE 3aHATME OK-05, OK-0s,
YyacTHoOro OR-07
Tema 6.3 CopeprkaHue yyebHOro matepuana
MNponssogHble OnpepeneHne cnoxHo ¢yHKUMK. MNpon3BogHaA TPUFOHOMETPUYECKUX DYHKLMN.
TPUTOHOMETPUYECKMX Mpoun3BogHas CAOXKHON PyHKUUM
dyHKUMI.  TlponsBogHasa | KoMBUHMPOBAHHOE 3aHATUE 4
CNOXHOM GYHKLNM
Tema 6.4 CopeprkaHme yyebHoro matepmnana
MoHATHe O | NoHATHe HenpepbiBHOM GyHKUKMK. CBOICTBA HENpepbIBHOM GYyHKUMMK. CBA3b MeXAay
HENPepPbIBHOCTU QYHKLMN. 2

MeTopa MHTEepBanos

HeNpepbIBHOCTbIO U AudpdepeHUNPYEMOCTbO GYHKUMKM B TO4uKe. ANroputm
peleHnA HepaBeHCTB MeTOLOM MHTEPBA/IOB

KOM6MHVIpOBaHHOG 3aHATUE
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Tema 6.5

CopeprkaHue yyebHoOro matepuana

feomeTpuyecknin N | FTeoMeTpuYecKUin CcMmbicn NpPou3BoAHON GYHKUMM — YrnoBo KoadpuumeHT
dur3nyeckui CMbICN | KacaTenbHOM K rpaduky GyHKUMKM B TOYKe. YpaBHEHME KacaTesbHOM K rpadumky
npou3BO4HOM bYHKUMWU. ANrOPUTM COCTaB/IEHMA YPABHEHMA KacaTeNbHOU K rpaduKky GpyHKuum
y=f(x)
KombuHmnpoBaHHOe 3aHATME
Tema 6.6 CopeprkaHue yyebHoro matepuana
®ur3snyeckui CMbICA | DUBNYECKUIN (MEXAHMYECKMIA) CMbIC MPOM3BOAHOM — MIHOBEHHAA CKOPOCTb B
npon3BogHOM B | MOMeHT BpemeHn t: v=S"' (t)

npodeccnoHanbHbIX
3ajavax

ﬂpaKTW-IeCKOG 3aHATHUE

Tema 6.7
MOHOTOHHOCTb  QYHKLUMN.
TOYKM aKCTPEMYMA

CopeprkaHue yyebHoro matepmana

BospactaHune u yb6biBaHWe ¢YHKLMM, COOTBETCTBME BO3paAcTaHMA U ybblBaHUA
GYHKUMM  3HAKy Npou3BOAHOM. [loHATME NpPOM3BOAHOW BbICWIEro MNOPAAKA,
COOTBETCTBME 3HAKa BTOPOM MPOU3BOAHOM BbINMYKAOCTU (BOTHYTOCTU) PYHKLUKN Ha
oTpe3Ke. 3a4a4M Ha MaAKCMMyM U MUHUMYM. [OHATME acMMNTOTbI, cnocobbl MX
onpeaeneHnsa. AAroputMm uccnefoBaHmMa GYHKUMKM M NOCTPOEHMA ee rpaduKa C
nomolLlbto NponsBogHoN. ApobHo-nnHeHana GyHKLUUA

KombunHupoBaHHOE 3aHATHE

Tema 6.8
UccnepoBaHne GyHKUMIA U
noctpoeHue rpadpukos

CopeprkaHue yyebHoro matepmana

NccnepoBaHue GyHKLUMM Ha MOHOTOHHOCTb M NOCTpoeHue rpaduKoB.

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 6.9 Haubonblee wu
HanMeHbluee 3HaYeHun

GYHKUMM

CopeprkaHue yyebHoro matepmana

HaxoxaeHue HanboNbluero U HaMMeHbllero 3HayeHui d)yHKLI,VIVI, nocTpoeHmne
I'pa(bMKOB MHOro4ysneHoB C UCNOJIb30OBaHMNEM annapaTa MaTeMaTU4eCKOro aHain3a

KombunHnpoBaHHOE 3aHATUE

Tema 6.10

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
moayns)
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HaxoxaeHune
ONTUMANbHOIO pesy/bTaTta
C NMOMOLLbIO NPOM3BOAHOM
B MPAKTUYECKNX 3a4a4ax

HavmeHblwee 1 Hanbonblwee 3HaYeHNE PyHKLNK

MpakTnyeckoe 3aHATUE
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Tema 6.11 CopeprkaHue yyebHoro matepuana
PeweHue 3aga4y. | Popmynbl M npasuna guddepeHunposaHma. MccneposaHne GyHKLMA C NOMOLLBLO
MpownssogHaa GyHKUUK, ee | NnponsBogHOM. Hanbonbliee n HaMMeHbLIee 3HaYEeHUA PYHKLMU 2
npumeHeHue KoHTponbHan paboTa
Paspen 7. 46
MHororpaHHUKM M Tena
BpalieHuA
Tema 7.1 CopeprkaHue yyebHoro matepuana
BepwuHbl, pebpa, rpaHun | MoHATME MHOrorpaHHWKa. Ero anemeHTbl: BeplwuHbl, pebpa, rpaHu. OuaroHans.
MHOrOrpaHHMKa CeyeHue. BbinyK/ble 1 HEBbINYKAble MHOFOrPaHHUKK

KombuHMpoBaHHOE 3aHATUE 2
Tema 7.2 CopeprkaHue yyebHOro matepuana
Mpusma, ee | MoHATMe npusmbl. Ee ocHoBaHMA N BoKoBble rpaHU. BbicoTa npuamebl. Mpamas m
cocTaBafwolWmMe, cevyeHUe. | HaKNOHHAA npusma. MpasuabHaa npusma. Ee ceyenmne
MpAmasa ¥  npaBuabHas | KoOM6MHMPOBAHHOE 3aHATUE 2 OK-01, OK-02,
npu3mbl

OK-03, OK-04,

Tema 7.3 CopeprkaHue yyebHOro matepuana OK-05, OK-06,
Mapannenenunepg, Kyb. | Mapannenenunen, CBOWCTBa MPSAMOYro/ibHOrO napannenenunena, Kyb. CeveHue OK-07
CeyeHne Kyba, | Kyba, napannenenunena
napannenenuvneaa KombunHnpoBaHHOE 3aHATHE 2
Tema 7.4 CopeprkaHue yyebHOro matepuana
Mupamnga, ee | Mnpammnga un ee snemeHTbl. CeyeHne nupamuapl. [paBunbHaa nNupammaa.
cocTaBaAwwme, cedvyeHue. | YceyeHHas nnpammaa
MpaBunbHaa  nupamnaa. | KombUHUPOBAHHOE 3aHATUE 2
YceuyeHHaa nMpammaa
Tema 7.5 CopeprkaHue yyebHoOro matepmnana
bokoBas n nonHaa | Nnaowaab 60KOBOM M NONHOM NOBEPXHOCTU NPU3MbI, NTUPAMUAbI
NoOBEepPXHOCTb npusmbl, | KombnHMpPoBaHHOE 3aHATHE 2
nupammabl
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Tema 7.6

CummeTpuma B Kybe,
napannenenunege,
npusme, nupamuae

CopeprkaHue yyebHoOro matepuana

CMmMeTpUA OTHOCUTENbHO TOYKM, MPAMOWN, NAOCKOCTU. CummeTpua B Kybe,
napannenenuneae, Nnpusme, nupamuae

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.7

MpodeccnoHanbHO-OPUEHTUPOBAHHOE COoAepKaHue (coaeprkaHne NPUKAALHOro

Mpumepbl CMMMETpUIA B | MOAyAA)

npodeccun CMMMeTpUA B NpUPOAE, apXUTEKTYPE, TEXHUKE, B ObITy
MNpakTnyeckoe 3aHATUE

Tema 7.8 CopeprkaHue yyebHOro matepuana

MpasunbHble

NoHnAaTHe npaBuUAbHOIoO MHOIFrorpaHHMKa. CsolicTBa npaBuabHbIX MHOTOrpaHHUKOB

MHOFOrpaHHUKM, nX | MpaKTnyeckoe 3aHATUE

CBOWMCTBA

Tema 7.9 CoaeprkaHue yyebHoro matepuana

UnnnHgp, ero | Unannap v ero anemeHTbl. CeveHne umnmHapa (napanienbHoe 0OCHOBAHMIO U OCH).

coctasnawwme. CeuyeHue
UMANHAPA

PasBepTKa uMaMHApa

KombuHupoBaHHOE 3aHATHE

Tema 7.10
KoHyc, ero coctasnswowme.
CeyeHue KOHYyca

MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (copep)KaHue NPUKNALHOTO
mopayna)

KoHyc v ero anemeHTbl. CeyeHune KoHyca (napannenbHoe OCHOBaHMIO U MpoxoAadllee
yepes BEPLUMHY), KOHUYECKME ceveHuA. Pa3BepTKa KOoHyca

KombuHnpoBaHHOE 3aHATHE

Tema 7.11 CopeprkaHme yyebHoOro matepmnana

YceueHHbI KOHYC. | YceueHHbIN KoHyc. Ero obpa3sytowan n Bbicota. CeyeHMe yceyeHHOro KoHyca
CeueHue yCe4eHHOro | KombUHMpPOBaAHHOE 3aHATHE

KOHyca

Tema 7.12 CoaeprkaHue yyebHoro matepuana

Wap n cdepa, ux ceveHnn

Wap n codepa. BzanmHoe pacnonoxeHune chepbl M nnockoctu. CedyeHue Lwapa,
cohepbl
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KombunHnpoBaHHOEe 3aHATHE

Tema 7.13 CoaeprkaHue yyebHoro matepunana
MoHAaTne o6 obveme Tena. | NoHaTMe 06 obbeme Tena. O6bem Kyba M MPAMOYrosbHOrO napanienenunena.
OTHoweHue obbemos | O6bem npuambl U uuaMHApa. OTHOweHMe 06beMoB MNOAOOGHbLIX — Ten. 4
nogo6HbIX Ten FeomeTpuyecKkmi cMmbicn onpeaenuTens 3-ro nopsaaka
KombuHmMpoBaHHOe 3aHATME
Tema 7.14 CopeprkaHue yyebHoro matepuana
Obvembl M M/IOWAAM | OBbEMbI NMPAMUAbI U KOHYca. O6bem LWwapa. MAoLWaAN NOBEPXHOCTEN Te 2
noBepxHOCTen Ten
KombuHMpoBaHHOE 3aHATUE
Tema 7.15 CopeprkaHne yyebHoro matepuana
KombuHauum KombuHaumm reomeTpmuyecKkmx Ten
MHOTOrpaHHMKOB U Ten | MpaKTuyeckoe 3aHsaTUe 4
BpaLeHma
Tema 7.16 CopeprkaHue yyebHoro matepuana
feomeTpuyeckne Ncnonb3oBaHne KOMOBMHALMN MHOFOrpaHHWKOB M Ten BpaWEeHMA B MNPAKTUKO-
KOMBMHALMM Ha MPAKTUKE | OPUEHTUPOBAHHbIX 3a4a4ax
MpaKTHuyeckoe 3aHATUE 4
Tema 7.17 CopeprkaHue yyebHOro matepuana
PeweHne 3a4a4. | O6bembl M NAOWAAM NOBEPXHOCTM MHOTOrPAaHHMKOB M TeN BpaLLeHuA
MHororpaHHukM 1 Tena | KoHTponbHaA paboTa 2
BpaLLeHma
Paspen 8. 14
MNepBoo6pasHan
OK-01, OK-02,
¢$yHKUUN, ee npUMeHeHue
OK-03, OK-04,
Tema 8.1 CopepkaHue yyebHOro matepumana
OK-05, OK-06,
MepBoobpasHana PyHKLMKM. | 3a4a4a O BOCCTAHOB/IEHWUM 3aKOHA ABUNKEHWMA MO M3BECTHOW CKOpocTW. MoHATMe OK-07

MNpasuna HaxoXaeHuA

nepBoobpasHbIx

NHTerpupoBaHuna. O3HaKOMIEHWE C MOHATUEM MHTErpasa M nepsBoobpasHon Ans
¢yHKuMm y=f(x). PeweHne 3agay Ha cBA3b NepBoobpasHOM U ee NPOU3BOAHOM,
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BbluMCNEeHMe nepBoobpasHOM ANA AaHHOM yHKuuu. Tabavua dopmyn ana
HaxoXAeHnsa nepsoobpasHbix. Mi3yyeHne npaBuna Bbl4MCAEHUA NepBOObpa3HOM

KOM6MHMpOBaHHoe 3aHATUE
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Tema 8.2
Mnowanb KPUBOANHENHOM

CopeprkaHue yyebHoOro matepuana

3a,u,atw|, npusogAawmne K NOHATUIO onpegeneHHoro uHterpasia — O BblMUCNEHUU

Tpaneuuu. dopmyna | nnowaanm KpPUBOJIMHEMHOW Tpaneumm, O nNepemMeleHn TouKkW. [loHATMe
HbloToHa — /lenbHMua onpefenéHHoro WHTerpana. FeomeTpnuecknin =~ 1 PU3IMYECKMA  CMbICA
onpeaeneHHoro nHterpana. Popmyna HotoToHa— JlenbHULA 2
KombuHmnpoBaHHOe 3aHATME
Tema 8.3 CopeprkaHue yyebHoro matepuana
HeonpeaeneHHbii n | NMoHATUE HeonpeaeNeHHOro NHTerpana
onpeaeneHHbln KombuHnpoBaHHOe 3aHATUE 2
WHTerpanbl
Tema 8.4 CoaeprkaHue yyebHoro maTepuana
MoHAaTne 06 | FeomeTpMYECKUit CMbIC/T ONpeaeeHHOro UHTerpana
onpeaeneHHoOM uHTerpane | KombUMHMpPOBaAHHOE 3aHATHE 2
KaK nnaowagmu
KPMBOAMHEMHOW Tpaneumm
Tema 8.5 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUeE (coaeprKaHue NPUKNA[HOro
OnpeaeneHHbI WHTErpan | moayns)
B XKM3HMU FeomeTpuyecknii cmbicn onpegeneHHoro uHterpana. Popmyna HboToHa -
NeibHuua.
PelweHune 33434 Ha NpUMeEHeHWEe UHTerpana Ana Bbl4UCAEHUA GU3NYECKUX BENYUH
M naouiaaen 4
MpaKTuyeckoe 3aHATUE
Tema 8.6 CopeprkaHme yyebHoOro matepmnana
PeweHwne 3apa4. | MepBoobpasHaa pyHKuuK. MpaBuna HaxoxaeHma nepBoobpasHbix. Ee npyumeHeHne
MepsoobpasHaa GyHKUMK, | KoHTpoNbHaA paboTa 2
ee NpumMeHeHune
Paspgen 9. 18 OK-01, OK-02,
CreneHun 7 KOpPHMU. OK-03, OK-04,
CreneHHana pyHKUMA OK-05, OK-07
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Tema 9.1
CreneHHas ¢yHKUMA, ee

CopeprkaHue yyebHoOro matepuana

MOHATUE KOPHA N-Oii CTeMeHM M3 AeiCTBUTENbHOrO Yncaa. PyHKuMn y = VX nx

CBOWCTBA csoncTBa U rpadmkmn. CBOMCTBA KOPHA N-OM CTeNeHu
KoMBUHMpOBaHHOE 3aHATHE 4

Tema 9.2 CopepkaHue yyebHoOro matepuana

MpeobpasoBaHue MpeobpasoBaHWe MppPaLMOHAIbHbIX BbIPaXKEHWUN

BbIPAXKEHUIN C KOPHAMM N- | KOMBUHMpPOBaAHHOE 3aHATHE 4

Ol cTeneHu

Tema 9.3 CopeprkaHue yyebHoOro matepuana

CsoWcrsa cTeneHu ¢ | NoHATHe cTeneHu ¢ NtobbIM paLMOHaAbHbIM NOKasaTenem. CTeneHHble GYHKLUUN, UX

pauMOHaNbHbIM M | cBOMNCTBA M rpadnKm

OENCTBUTENbHbBIM KombuHmMpoBaHHOe 3aHATME 2

nokasaTenamm

Tema 9.4 CopeprkaHue yyebHOro matepuana

PeweHwne PaBHOCUMNBLHOCTL MPpPALMOHANbHbLIX YpPaBHEHMA W HepaBeHCTB. MeTtoabl UX

MPPaLNOHANbHbIX pelweHunn. PelleHne nppaumoHanbHbIX YPaBHEHUI U HEPABEHCTB

ypaBHEHWI 1 HepPaBEHCTB | KomMBMHMPOBaHHOE 3aHATHE 6

Tema 9.5 CopeprkaHue yyebHOro matepuana

CreneHu n KOpHU. | OnpeaeneHne crteneHHon ¢yHKUMKU. Micnonb3oBaHMe ee CBOMCTB MPWU peLueHun

CteneHHas ¢oyHKUMA YPaBHEHWUI U HEPaBEHCTB 2
KoHTposbHas paboTa

Paspen 10. 18

MNokasatenbHasa pyHKUUA

Tema 10.1 CoaeprkaHue yyebHoro matepuana OK-01. OK-02

Moka3atenbHaa ¢yHKUMA, | CTeneHb C MPOMU3BOJIbHBIM  AEMCTBUTENbHLIM  MOKasaTenem. OnpepenexHue OK-03, OK_04’

ee CBOWMCTBA nokasatenbHon ¢GyHKLMKW, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C NPUMEHEeHUem OK-OS, OK_O7’
noKasaTenbHol PyHKUMKU. PeleHne noKasaTesbHbIX YpaBHEHUA GYHKLMOHANbHO- e
rpadpuyeckum metToaom 4

KOM6MHVIpOBaHHOG 3aHATUE
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Tema 10.2
PeweHne noKasaTenbHbIX
YPaBHEHWUI M HEPABEHCTB

CopeprkaHue yyebHoOro matepuana

PeweHne nokasaTenbHbiX YPaBHEHUMA METOAOM YpPaBHWBAHWUS MNOKas3aTesien,
METOAOM BBEAEHUA HOBOWN NepeMeHHON, GYHKLMOHaNbHO-TpadUYeCKMM METOA0M.

PelweHne nokasaTesbHbIX HEPABEHCTB 8
MpakTnyeckoe 3aHATUE
Tema 10.3 CoaeprkaHue yyebHoro matepunana
Cuctembl MokKasaTenbHbIX | PeweHne cMctem NoKasaTesibHbIX YPaBHEHW
YPaBHEHW KombuHMpoBaHHOe 3aHATME 4
Tema 10.4 CoaeprkaHue yyebHoro matepuana
PeweHwne 3aay. | PeweHne noOKasaTeNbHbIX YpPaBHEHUA METOLOM YpPaBHMBAHWA MOKasaTenem wm
MokasaTtenbHaa GyHKLUMA MeTOA0M BBeAEeHMA HOBOM NepeMeHHON. PelleHne NoKasaTeNbHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Paspgen 11. Jlorapudpmbl. 30
Norapundpmunueckasn
dyHKumA
Tema 11.1 CopeprkaHue yyebHOro matepuana
Norapudm uyncna. | Jlorapudm ymcna. AecATMUYHbIN U HaTypasibHbIN I0raprudMbl, YNCO €
[ecaTnyHbIn n | KombnHUpoBaHHOE 3aHATHNE
::Zza:bem norapmombil, 4 OK-OL, OK.02,
Tema 11.2 CopepkaHue ydyebHOro matepumana OK-03, OK-04,
. " OK-05, OK-07
CsoicTBa norapndmos. | Ceolictea norapnomos. Onepauusa norapudmmpoBaHms.
Onepauua KombuHnpoBaHHOE 3aHATUE 6
norapmdmmposaHua
Tema 11.3 CopeprkaHme yyebHoro matepmnana
Norapudmmnyeckasn Norapudmunyeckan pyHKLMA U ee CBOICTBA
dYHKUMA, ee CBOMCTBA KombunHupoBaHHOE 3aHATHE 4

Tema 11.4

CopeprkaHue yyebHoro matepmana
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PeweHune
norapndmmyeckmnx
YPaBHEHWI U HEPABEHCTB

MoHATME nNorapudmuyeckoro ypasHeHusa. Onepaumsa nNOTeHUMpPOBaHMA. Tpwu
OCHOBHbIX MeTOAad pelleHUA Norapudmmyecknx ypaBHeHWU: GYHKLMOHaNbHO-
rpaduyecknii, meTog NOTEHUMPOBaAHWA, MeTOoA BBeAeHMA HOBOW nepemeHHOW.

Norapudmunyeckne HepaBeHCTBa 8
KombuHMpoBaHHOe 3aHATME
Tema 11.5 CoaeprkaHue yyebHoro matepmnana
Cuctembl ANrOpuUTM peLleHns CUCTEMbI YPaBHEHWUI. PaBHOCMIbHOCTb A0rapuPmMmnYecKkmnx
norapndmmyecKkmx YPaBHEHWI U HEPABEHCTB
YPaBHEHW KombuHMpoBaHHOe 3aHATME 2
Tema 11.6 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
JNlorapudmbl B npupose v | moayna)
TEXHUKe MpumeHeHne norapuéma. Jlorapuommyeckas cnupanb B npupoge. Ee
MaTeMaTUYECKNE CBOMCTBA 4
MNpakTnyeckoe 3aHATUE
Tema 11.7 CoaeprkaHue yyebHoro matepuana
PeweHue 3apay. | lorapnommyeckas GyHKUMA. PelleHre npocTenwmnx norapudmmnyecknx ypaBHeHnm
Norapnombl. KoHTponbHaa paboTa 2
Norapudmmnyeckas
bYyHKUMA
Paspen 12. 10
MHoXecTBa. DnemeHTbl
Teopuu rpados
Tema 12.1 CoaeprkaHue yyebHoro matepuana
MHoKecTBa MNMoHATMe mHOoXKecTBa. NoamHoKecTBO. Onepaummn ¢ MHOXKecTBamm
KombuHMpoBaHHOE 3aHATUE 2
Tema 12.2 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
Onepaumn c MHOXecTBamu | moayns)
Onepauunmn ¢ MHOXKecTBaMu. PelueHne NpuKNaaHbIX 3a4a4
MpaKTuyeckoe 3aHATUE 2
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Tema 12.3 CopeprkaHue yyebHoOro matepuana
Fpadbl MoHATHe rpada. CBA3HbIN rpad, AepeBo, UMKA rpad Ha NOCKOCTH
MpaKkTnueckana pabota 4
Tema 12.4 CopeprkaHue yyebHoro matepuana
PeweHue 3a4a4. | Onepaumm ¢ MHOXKecTBamun. OnNmncaHme peanbHbIX CUTYaALMIM C MOMOLLBIO MHOXKECTB.
MHoxectBa, padbl M unx | NMpumeHeHMe rpadoB K peLleHnto 3a4a4
npuMeHeHune KoHTponbHasa paboTa 2
Paspen 13. 2nemeHTbl 26
KOMBMHaATOPUKM,
CTaTUCTUKN U Teopum
BEpOATHOCTEM
Tema 13.1 CopeprkaHue yyebHOro matepuana
OcHoBHble noHATUNA | MNepecTaHOBKU, Pa3MeLLeHMA, COYETAHUA.
KOMOBMHaATOPUKM 4
KombunHMpoBaHHOE 3aHATHE.
Tema 13.2 CopeprkaHue yyebHOro matepuana
CobbiTne, BEpPOATHOCTb | COBMECTHbIE U HECOBMECTHbIE CODbITUA. TeopemMbl 0 BEPOSTHOCTU CYMMbl CODObITUN.
cobbiTna. CnoxeHune W | YcNoBHAA BepOATHOCTb. 3aBUCMMbleE W He3aBUCMMble CcobbiTMA. Teopembl O OK-01, OK-02,
YMHO€EHWe BEPOATHOCTEN | BEPOATHOCTU NPON3BEAEHUNA COBbITUIA. OK-03, OK-04,
4 OK-05, OK-07
KombuHMpoBaHHOe 3aHATME
Tema 13.3 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
BepoaTHOCTb B | moAayns)
npodeccnoHanbHbIX OTHOcUTeNbHAA 4acToTa cobbiTMA, CBOMCTBO ee ycTonumsocTM. CTaTucTUYeckoe
3a4a4ax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cObbITUA
MpaKTuyeckoe 3aHATUE 4
Tema 13.4 CopeprkaHue yyebHoOro matepmnana
OuncKkpeTHasn cnyyariHas | Bugbl caydanHbix BenununH. OnpeaeneHve OUCKPETHOM CAy4yallHOM BeNWMYMHBbI.
BE/INYMHA, 3aKOH ee | 3aKoH pacnpegeneHna AOUCKPETHOM CAy4arlHOW BenuuuHbl. Ee uucnosble
pacnpeaeneHus XapPaKTepPUCTUKM 4
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KombunHnpoBaHHOEe 3aHATHE

Tema 13.5

3agaunM  matemaTuyeckom

CoaepskaHue yuebHoro matepuana

Bapl/laLl,MOHHblﬁ pAag. MonuroH yactotr u rMcTorpamma. Cratuctnyeckune

CTAaTUCTUKN XapaKTepUCTUKM pALa HabaogaeMblX AaHHbIX
KombunHnpoBaHHOE 3aHATUE
Tema 13.6 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAZHOro

CoctaBneHve Tabauy,
Anarpamm Ha npakTuKe

n

mopaynn)

MepBrYHan 06paboTKa CTaTUCTUYECKMX AaHHbIX. [paduyeckoe Ux npeacraBaeHue.
HaxoxpeHne cpeaHnx XxapaKTepucTuK, HabatogaemMbix aHHbIX

MpaKkTnyecKkoe 3aHATHE
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Tema 13.7 CopeprkaHue yyebHoOro matepuana
PelweHne 334a4. | dnemeHTbl KOMbMHaTOpuKU. CobbiTMe, BEPOSTHOCTL COobObITUA. ChoxeHune W
dnemeHTbI YMHO}eHWe BepOoATHOCTEN
KOMBWHaTOPWKK, KoHTponbHasa paboTa 2
CTAaTUCTUKN N Teopuu
BEPOATHOCTEMN
Paspen 14. YpaBHeHUA U 28
HepaBeHCTBa
Tema 14.1 CopeprkaHue yyebHOro matepuana
PaBHOCMABLHOCTb PaBHOCUMNBLHOCTb YpaBHEHWUI U HepaBeHcTB. OnpepeneHuns. OCHOBHbIe TeOpPeMbI
YPaBHEHUI N HEPaBEHCTB. | PaBHOCU/IbHbIX Mepexodax B YpPaBHEHMAX M HepasBeHcTBax. O6uwme meToAbl
Obwwme meToAbl PeLeHNa | pelleHuna ypaBHEHWIA: Nepexos, oT paBeHCcTBa GYHKLMIA K PaBEHCTBY apryMeHToB ANs 4
MOHOTOHHbIX GYHKUMA, MEeTOZ Pa3NoXKeHUA Ha MHOXUTeNu, meTos BBeAeHWA
HOBOM NepemeHHON, GYHKLMOHANbHO-TPAaPUUECKMIA METOL
KombunHMpoBaHHOE 3aHATHE
Tema 14.2 CoaeprkaHue yyebHoro matepmuana
lpaduyeckuni meTtog, | Obwmne MmeToabl PeELLEHNA HEPABEHCTB: NepPexo, OT CPaBHEHMA 3HAYEHNIM QYHKUNI OK-01, 0K-02,
pelweHns YPaBHEHUN, | K CPAaBHEHWUIO 3HAYEHUIM QaAPryMEHTOB A1 MOHOTOHHbIX QYHKUUNA, MeTop, OK-03, OK-04,
HepaBeHCTB NHTEPBaNOoB, PyHKUMOHANbHO-TpadUulecknin metog,. Mpaduyeckmin meTtog, pelieHmsa OK-05, OK-06,
YPaBHEHWI U HEPABEHCTB 4 OK-07
KomburHmnpoBaHHOe 3aHATME
Tema 14.3 CopeprkaHue yyebHOro matepuana
YpaBHeHUA 1 HepaBeHCTBa | OnpeaeneHne moayna. Packpbitve mopynsa no onpegeneHuvto. [pocTeiwne
C moaynem YPaBHEHNA N HepaBeHCTBa C mogynem. lpMmeHeHne paBHOCU/IbHbIX NepexosoB B
onpeAeneHHbIX TUNax ypaBHEHWN N HEPABEHCTB C MOoAyNeM 4
KombuHnpoBaHHOE 3aHATUE
Tema 14.4 CopeprkaHue yyebHoOro matepmnana
YpaBHEHUA N HepaBeHCTBa | 3HAKOMCTBO C NapameTpom. MNpocTenine ypaBHEHMA U HEPABEHCTBA C MAPaMeTPOM
C MapameTpamu KombuHnpoBaHHOE 3aHATUE 6
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Tema 14.5
CoctaBneHne n pelueHue
npodeccnoHanbHbIX 3a4ad

MpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepiKaHue (coaep’KaHUe NPUKNAZHOTO
mopayna)

PelweHne TeKCToBbIX 3a4a4 I'IpOd)eCCMOHal'IbHOI'O cogepKaHunA

C NMOMOLLbIO YPaBHEHUM MpaKTnyeckme 3aHATUA 8
Tema 14.6 CoaeprkaHue yyebHoro matepmnana
PeweHue 3a4a4. | Obwme meToapl peleHna ypaBHEHUIA. YPAaBHEHMA N HEPABEHCTBA C MOAY/IEM U C
YpaBHEHUA M HepaBeHCTBa | NapameTpamu

MpaKkTnyecKoe 3aHATHE 2
MpomerKyTouHan attectauma (dK3ameH) 6
Bcero: ‘ 340
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3. Ycnosusa peanusayum nporpammbl 06weobpasoBatenbHOM AUCUUN/IUHDI

3.1. Ona peanusauyum nporpammbl AUCLUMMINHBI AONXKHDbI 6bITb NpeaycMOTPeHbI
chepgylowme cneymanbHblie NOMeELLeHUA:

Peanusauma nporpamMmbl AUCUMNAMHBI TpebyeT Hanuuma yyebHoro KabuHeTa
MaTeEMaTUKN.

Ob6opyaoBaHue yyebHoro kabuHera:

- I0CKa ayJUTOpHAs

- CTOJI YYEHUYECKUU

- CTyH

- BUJCONPOEKTOP

- UHTEPAKTUBHAA JIOCKa

- komIuiekT Jlonw u apodu (IUIaKTHYECKOe TOCOOue)
- crernbl «Tpuronomerpust», «I'padpuku GyHkiuity, « arerpany, «[IpousBogHasy,
- FEOMETPUYECKUE Tella

- LIUPKYJIb

- TPAHCIIOPTUPHI

- YIOJIbHUK

- YMK 1o quciuiuinge MaTeMaThKa

3.2. UHdopmaumoHHOe obecneyeHne obyueHusn

1. Ona peanusauuum nporpammbl 6ubanoTeuHbin ¢oHAO obpasoBaTesibHOM
opraHuMsauMn AOJ/I)KEH MMETb MeyvaTHble U/UAKU 3NEeKTPOHHble obpa3oBaTesibHble U
MHOOPMALMOHHbIE  PEecypCbl, PEKOMEHAOBaHHble  ANA  UCNONb30BaHMA B
obpasoBaTesIbHOM MpPOoLEeCcCce, He cTaplle NATU IeT C MOMEHTa U3AaHus.

2. PekomeHayemble nevyaTHble U34aHMA NO peanmsaumm obueobpasoBaTebHOM
ANCUMNAUHBI NpeacTaB/ieHbl B METOAMYECKUX PEKOMEHAAUMAX NO OpraHu3auum
obyyeHus.
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4. KOHTPO/b 1 OLEeHKa pe3ynbTaToB 0CBOeHUA 06weobpasoBaTenibHOM

ANCUUNNNHDI

KOHTpOﬂb M OLUEHKa pe3y/qbTaTOB 0OCBOEHUA o6u.|,eo6pa3OBaTean0171 ANCUNNNTNHbBI

pacKpblBalOTCA  Yepes

AncumnninHapHbolie pe3ynbTaThl,

HarpaB/EeHHbIE

Ha

dopmmpoBaHue obwmx U NpodpeccMoHanbHbIX KOMNETEHUMI NO pa3genam U Temam

cofiep:KaHus yuebHoro matepuana.

O6wan KomneTeHUMA Paspen/Tema Tun oueHOYHbIX
meponpuaTua
OK 01. Bbibupatb cnocobbl P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
pelleHunsa 3agay P2, Tembl 2.1,2.2,2.3,2.4,25 ,2.6 YCcTHbIN onpoc
npodeccroHanbHOW P3,Temp 3.1,3.2,3.3 ,3.4 MaTemaTU4ecKuii
P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
0eATeNbHOCTH OUKTAHT
N-o/c, 4.8,4.9,4.10, 4.11
NPUMEHNTENBHO P5 Temb 5.1 5.2 NHanBuayanbHas
K Pa3/IN4YHbIM KOHTEKCTaM P6 Tembl 6.1 6.2.6.3.6.4. 6.5 6.6 CaMoCToATeNbHAA
6.7 M-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 pabora
P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6, MNpeacTtaBneHue
7.7 N-0/c,7.8,7.9,7.10 ,7.11,7.12, pe3y/ibTaToB

7.13,7.14,7.15,7.16,7.17

P8, 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, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,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
,13.6

P 14, Tembl 14.1, 14.2,14.3,14.4, 14.5
,14.6

NPaKTUYeCcKnx pabot
3alnTa TBOPYECKMX
pabot

3awmTa
MHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
3a/laHuUM

OK 02. Ucnonb3oBaTb
COBpPEeMeHHble cpeacTBa
NoucKa, aHanunsa u
MHTepnpeTauum
MHPOPMaLMK, U
MHPOPMALMOHHbIE
TEXHO/IOTUKM Ann
BbIMO/IHEHMA 33434
npodeccnoHanbHoOM
LEATENbHOCTH

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P2, Tembi 2.1,2.2,2.3,2.4,2.5 ,2.6
P3,Tembl 3.1,3.2,3.3 ,3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
N-o/c, 4.8,4.9,4.10, 4.11

P5, Temb 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11

P7, Tembl 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 ,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, 9.2,9.3,9.4,9.5

TecTuposaHue
YCTHbIN onpoc
MaTemaTnyeckmi
OVKTaHT
NHamBMAayanbHan
camocToATeNibHasA
paboTa
MpeacrasneHume
pe3ynbTaToB
NPaKTUYeCcKnx pabot
3awmTa TBOPUYECKUX
pabot
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P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,11.7

P12, Tembi 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
,13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

3awmTa
UHANBMAYANbHbIX
NPOEeKTOB
KoHTponbHana paboTa
BbinonHeHue
3K3aMEeHaLMOHHbIX

3a4aHni

,14.6
OK 03. NMnaHuposatb n P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
peann3oBsblBaTh P2,Tembl 2.1,2.2,2.3,2.4,2.5 ,2.6 YCTHbIV onpoc
cobcTBeHHOe P3,Tembi 3.1,3.2,3.3 ,3.4 MaTemaTU4ecKuii

P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
npodeccnoHanbHoe U AVKTaHT

N-o/c, 4.8,4.9,4.10, 4.11
JINYHOCTHOE pPa3BuUTHE, P5 Tembl 5.1 5.2 NHanBmuayanbHas
npeanpMHUMaTENbCKYHO P6 Tembl 6.1. 6.2 6.3 6.4 6.5 6.6 camocTonTe ibHaA
AEATENbHOCTD B 6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 pabota
npodpeccnoHanbHom chepe, | p 7, Temsl 7.1, 7.2, 7.3,7.4, 7.5, 7.6, Mpeacrasnexve
MCNONb30BaTb 3HAHWUSA NO 7.7 N-0/c,7.8,7.9,7.10 ,7.11,7.12, pe3ynbTaToB

$MHaAHCOBOW rPamMOTHOCTM B

Pa3NYHbIX KU3HEHHbIX
CUTyaumnax

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, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1,11.2,11.3 , 114,
11.5,11.6 ,11.7

P12, Temb 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
,13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

NPaKTUYeCcKnx pabot
3awmTa TBOPYECKUX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHwne
9K3aMeHaLMOHHbIX

3a4aHni
,14.6 a
OK 04. 3¢ deKkTnBHO P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
B3aMMO/eiCTBOBaTb M1 P2, Tembl 2.1,2.2,2.3,2.4,25 ,2.6 YCTHbIN onpoc
paboTaTb B KONIEKTUBE U P3,Temp3.1,3.2,3.3 ,3.4 MaTemaTU4ecKuii
P4, Temb 4.1,4.2,4.3,4.4,45, 4.6, 4.7
KOMaHae [OMKTaHT
MN-o/c, 4.8,4.9,4.10, 4.11
PS5, Tembi 5.1, 5.2 MHAnBuAyanbHan
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, camocroATesibHaA
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 pabota
P7 Temn1 7.1,7.2,7.3,7.4,7.5,7.6, MNpeacraBneHune
7.7 N-0/c,7.8,7.9,7.10 ,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, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,11.7

P12, Tembi 12.1,12.2,12.3,12.4

NPaKTUYEeCKnx paboT
3awmTa TBOPYECKMX
pabot

3awmTa
MHOMBUAYANbHbBIX
NPOEKTOoB
KoHTponbHan paboTa
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P13, Tembr 13.1, 13.2, 13.3, 13.4, 13.5
,13.6

BbinonHeHne
3K3aMEeHaLMOHHbIX

P14, Tembl 14.1,14.2,14.3, 14.4, 14.5 | 33panuii
,14.6
OK 05. OcywectBnAtb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
YCTHYIO U MUCbMEHHYIO P2, Tembl 2.1,2.2,2.3,2.4,25 ,2.6 YCTHbIN onpoc
KOMMYHMKaLMIO Ha P3,Tembi 3.1,3.2,3.3 ,3.4 MaTemaTUuecKuii
P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
rocyAapcTBeHHOM A3blKe OVKTAHT
. M-o/c, 4.8,4.9,4.10,4.11
Poccuinckoit Pepepaumm c P5 Temb 5.1 5.2 NHansmayanoHas
y4yeTom ocobeHHoCTel P1,Temal.1,1.2,1.3M-0/c,1.4,1.5, 1.6 | CamocToaTesbHaa
CoOUNanbHOro U KyaAbTypHOro | p 2 Temwl 2.1, 2.2,2.3,2.4,2.5 ,2.6 pabota
KOHTEKCTa P3,Temb 3.1,3.2,3.3 ,3.4 MNpeacrasnenune
P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 pe3ynbTaTtoB

N-o/c, 4.8,4.9,4.10, 4.11

P5, Temb 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-o/c,7.8,7.9,7.10 ,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, Temb 9.1, 9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,11.7

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
,13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
,14.6P9, Tembl 9.1, 9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,11.7

P12, Tembl 12.1,12.2,12.3

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
,13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
,14.6

NpaKTUYeCcKnx paboT
3awmTa TBOPYECKMX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinosnHeHne
3K3aMeHaLMOHHbIX
33/,aHuN

OK 06. MpoasnaTb
rpaKAaHCcKo-
NaTPMOTUYECKYIO NO3NLMIO,
AEeMOHCTPMpOBaTb
0CO3HaHHOE NoBeAeHME Ha
OCHOBE TPaANLMOHHbIX

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 6, Temnl 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7,Temnl 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/¢c,7.8,7.9,7.10 ,7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

TecTuposaHue
YCTHbIN onpoc
MaTtemaTnyeckmi
OVKTaHT
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obLevyenoBeyecknx
LeHHOCTEel, B TOM Yucne ¢
YYETOM rapMoHM3aLmn
MeXHaLUMOHaNbHbIX U
MEKPESIUTMO3HbIX
OTHOLLEHUM, NPUMEHATD
CTaHAApPThI
AHTUKOPPYNLUNOHHOTO
noseaeHun

P 14, Tembl 14.1, 14.2, 14.3,14.4, 14.5
,14.6

UHanemnayanbHan
camocToATeibHasA
paboTa
MNpeacrasnenune
pe3ynbTaToB
NPaKTUYeCcKnx pabot
3awmTa TBOPYECKMX
pabot

3awumTa
MHAUBUAYANbHbIX
NpPOeKTOoB
KoHTponbHasa pabota
BbinosnHeHne
3K3aMeHaLMOHHbIX

3a/.aHuM

OK 07. CopeictBoBaTH P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coXpaHeHwuo okpyxatowein | P2, Tembr 2.1,2.2,2.3,2.4,25 ,2.6 YCTHbIV onpoc
cpeapl, P3,Temb 3.1,3.2,3.3 ,3.4 MaTemaTuueckuii

P4, Temb 4.1,4.2,4.3,4.4,4.5,4.6,4.7
pecypcocbepexeHnnio, OVKTaHT

N-o/c, 4.8,4.9,4.10, 4.11
NPUMeHATb 3HaHUA 06 PS5 Tembl 5.1 5.2 UHamBmayanbHas
M3MEHEeHUN KAMMaTa, P6 Tembl 6.1 6.2 6.3 6.4 6.5 6.6 camocToATeNbHan
NpUHUMLI Gepexnsoro 6.7 N-0/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pabota
Npou3BoACTBa, 3PPEKTUBHO | P 7 Tembi 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, NpeacraBneHve
AencTBoBaTh B 7.7 N-0/¢c,7.8,7.9,7.10 ,7.11, 7.12, PE3yNbTaToOB

qpe3Bblqal>'1HbIX CUTyaumnAax

7.13,7.14,7.15,7.16,7.17

P8, 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, Temb 11.1,11.2,11.3 ,11.4,
11.5,11.6 ,11.7

P12, Tembr 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
,13.6

P14, Tembl 14.1,14.2,14.3,14.4, 14.5
,14.6

NpaKkTUYeCcKnx pabot
3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLUNOHHbIX
3alaHni
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