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1. O6bwan xapaKTepucTMKa NpMmepHou pabouen nporpammoi
obuweobpasoBarenbHoO gucumMnanHbl «MatemaTuka»

1.1. Mecto ANCUUNUHDI B CTPYKTYype npo¢geccuoHanbHOM1
obpasoBatenbHou nporpammbl CMO:
ObuweobpasoBatenbHaa gucumninHa « MaTtemaTnka» asnaetca o6s3aTenbHOM
YyacTbto 06weobpa3oBaTeNbHOroO LUWKAa 06pa3oBaTeNbHOM NPOrpaMmbl B

cootBetcTBUM ¢ DIOC _13.02.13 Ixcnayamauus u obcayrcusanue I1eKmMPU4ecKozo u

IJIEKMPOMEXAHUYECKO20 000pydosanus (no ompaciam)

1.2. Llenn v nnaHupyemble pe3yabTaTbl 0CBOEHUA AUCLUUN/IUHDI:

1.2.1. Uenb gucumnamnHbl

CopepKaHue nporpammbl 06weobpasoBaTe/ibHOM ONCUUNINHDI
«MaTtemaTnka» HanpaBAeHO Ha [AOCTUXKEHWEe pe3ynbTaTOB ee W3yyYyeHUAa B
cooTBeTcTBUM € TpeboBaHmamm OProC COO c yvyetom npodeccMoHaIbHOM
HanpasneHHocTn ®IrOC CMno.

1.2.2. NnaHmpyemble pe3ynbTatbl 0CBoeHUA  obuweobpasoBarenbHOM
aucumnanHbl B cootsetctBumn ¢ ProcC Crno m Ha ocHose PIOC COO

Ocoboe 3HauyeHne gucumnanHa nmeet npu popmuposaHnmn un passmtum OK un
MK (OK ykKasbiearomca u3 Hoeoeo makema ®IFOC CMO 2022 200a no
npogeccuu/cneyuansHocmu).



O6wue KomneTeHUUU

MnaHupyemble pe3ynbraTbl 06yyeHns

O6uwme!

OvcumnnmHapHbie?

OK 01 BbibupaTb cnocobbl
peleHua 3aaa4
npodeccnoHanbHOM
neATeNbHOCTH
NPUMEHUTENBbHO

K Pa3/IMYHbIM KOHTEKCTamM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUMBHOM  AeATeNbHOCTU
TEXHONOMMYECKON M COLUMANbHOM HanpaB/IeHHOCTY,
CNOCOBGHOCTb  MHMUMMPOBATb, MNJAHMPOBATb U
CaMOCTOATE/IbHO BbINO/IHATL TaKYO AeATeNbHOCTD;

- NHTepec K Pa3/INYHbIM chepam
npodeccnoHanbHOM AeATEeNbHOCTH,

OBnageHue YHUBEpPCaNbHbIMMU y4ebHbIMM
no3HaBaTe/ibHbIMU AENCTBUAMM:

a) 6a30Bble IOrnYecKkne AencTBus:

- CaMOCTOATEIbHO dopmynmpoBaTb n
aKTyanusMpoBaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYWECTBEHHbIA MPU3HAK UM
OCHOBaAHWA AN CPaBHEHMUA, KnaccupuKkaumm u
0606L1eHUsA;

- onpeaenAtb LUenuM AOesTeNbHOCTWM, 3a4aBaTh
napameTpbl U KPUTEPUU UX AOCTUKEHUS;

- BbIAB/ATb 3aKOHOMEPHOCTU M NPOTUBOPEYUs 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 pelleHna 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, MOKa3aTeslbHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTPUYECKMe ypaBHEHUA U
HepaBeHCTBA, NX CUCTEMDI;

- YMETb ONepMpoBaTb NOHATUAMMU: GYHKLUNA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHAnA, NepBoobpasHasn, onpeaeneHHblin
MHTErpan; ymeTb HaXo04UTb NPOU3BOAHbLIE 3/IEMEHTAPHbIX
bYHKLUMI, MCNONb3YA CNPaBOYHble MaTepuasibl; UCCNe[0BaThb B
npocTenwmnx cayy4anx GyHKLUM Ha MOHOTOHHOCTb, HAXOANTb
HanbosblUME N HAMMEHbLUME 3HAYEHNS QYHKLUWNIA; CTPOUTD
rpadMKM MHOTrOYNEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYECKOrO aHaIN3a; MPUMEHATb MPOU3BOAHYHO NP
peleHnn 3a4a4 Ha ABUKEHUE; 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 ncumnamHapHble (NpeameTHbIe) pe3y/ibTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX NOMHbIM nepeyHem 8o ®TOC COO (8 nocneaHeit peaakumm ot 12.08.2022




- BHOCUTb KOPPEKTUBbLI B AeATe/IbHOCTb, OLUEHNBATb|

COOTBETCTBME pPe3y/bTaTOB LENASAM, OLEeHMBaTb
PUCKM NOCNeACTBUIN AeATeNbHOCTY;

- pa3BMBaATb KPeaTMBHOE MbIL/IEHME NPU PeLleHUmn
KM3HEHHbIX Npobaem

6) 6a3oBble UccnegoBaTeNbCKME AENCTBUA:

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

- BblABNATb MNPUYUHHO-CNEACTBEHHbIE CBA3U U
aKTya/nM3MpoBaTb 3ajadvy, BblABMraTb rMnoTesy ee
pelweHus, Haxo4uTb

aprymeHTbl ana

[l0Ka3aTeNbCTBa CBOMX YTBEP)KAEHWW, 334aBaTb
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 WHTEerpuMpoBaTb 3HaHMA U3  Pa3HbIX
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 DYHKLNMK,
06paTHble PYHKLNKN; yMEHNE CTPOUTb FPadUKN 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 YCNYT, HANOTK, 334341 U3 061aCTU yNpaBaeHUn
TMYHBIMKW N ceMeNHbIMU GUHAHCAMM); COCTABATb BblpaXKeHus,
YPaBHEHWS, HEPABEHCTBA 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/IEeKaTb, MHTEPNPETUPOBATb MHPOPMALLMIO, NPEACTABAEHHYO
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 peasibHbIX COObITUI; 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 TOUKM [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,
burypa 1 NnoBepxHOCTb BPALLLEHUA, UMAMHAP, KOHYC, Wwap, cdepa,
ceyeHMA GUrypbl BpaLLEHMA, MNOCKOCTb, Kacatowwanaca chepbl,
LUAWHAPA, KOHYCA, N0Waab NOBEPXHOCTU MMPaMUAbl, NPU3MBI,
KOHyCa, unnmHapa, naowaab chepbl, 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
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHME
pacno3HaBaTb NPaBU/IbHblE MHOFOFPAHHWUKMY;

- YMeTb OnepupoBaTb MOHATUAMM: ABUNKEHME B NPOCTPAHCTBE,
nogobHble pUrypbl B NPOCTPAHCTBE; MCNOb30BaTb OTHOLIEHNE
naowazen nosepxHocten n ob6vemos Nogo6HbIX GUryp npum
pelleHnmn 3aaay;

- YMETb BblYMCNATb FEOMETPUYECKME BEANYMHDI (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/1a4M, pacno3HaBaTb MaTemaTuyeckue GakTbl 1
MaTeMaTUYeCKMe MOAENN B NPUPOAHBIX U 0OLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
MaTEMATUYECKMX OTKPbITUIA POCCUIACKON N MUPOBOA
MaTeMaTUYECKOWN HayKMU.

- YMeTb ONepupoBaTb NOHATUAMMU: ONpeneneHne, akCMoma,
Teopema, cnencTBne, CBOMCTBO, NPU3HAK, A0KA3aTebCTBO,
paBHOCUNbHbIE GOPMYIUPOBKU; YyMEHUE GOPMYINPOBATL
06paTHOE M NPOTUBOMNO/IOXKHOE YTBEPKAEHME, MPUBOAUTD

NPUMepPbl U KOHTPRPpUmepbl, UCNOJZ1Ib30BaTb METOL,




MaTEMaTUYECKON MHAYKUMN; NPOBOANTL AOKa3aTe/ibHble
paccyXAeHUsa Npu pelleHnn 3agay, oLeHNBaTb NOTMYECKYO
NPaBUNbHOCTb PACCYKAEHUN;

- YMeTb OnepmpoBaTbh NOHATUAMM: MHOXKECTBO, MOAMHOMXECTBO,
onepaunmn Hag MHOMEeCTBaMM; YMEHUE UCNOJIb30BaTb
TEOPETUKO-MHOMECTBEHHbIM annapaT 4719 ONUCcaHMA pPeasibHbIX
NPOLLECCOB U AB/IEHWNI NPU peLleHNM 3a4a4, B TOM YUC/IE U3
APYrMx y4ebHbIX NpeameTos;

- YMETb OnepmupoBaTb NOHATUAMM: rpad, CBA3HbIN rpad, Aepeso,
LMKA, rpad Ha NAOCKOCTU; YyMeHMe 3a4aBaTb U ONUCbIBaTb rpadbl
pa3NYHbIMKM cnocobamu; UCcnob30BaTh rpadbl NPU pelweHnn
334ay;

- YyMeTb CBOBOAHO onepmnpoBaTh NOHATUAMM: COYETAHME,
nepecTtaHOBKa, YNC0 COMETAHWUMI, YAC/IO NEePEeCTaHOBOK; BUHOM
HbloTOHa; yMeHMe NPUMEHATb KOMBUHATOPHble GaKTbl U
paccyXAeHusa ansa peleHus 3a4au;

-YMETb ONEepMUpPOoBaTb NOHATUAMMU: HATYPaJIbHOE YNCAO, Liesoe
YMCNO, OCTATOK MO MOAY/0, PaLlMOHabHOE YMCIO,
MPpPaLMOHaNbHOE YNC/I0, MHOYXKECTBA HAaTypasibHbIX, LLE/bIX,
PaLUNOHANbHbIX, AENCTBUTE/IbHBIX YMCEN; YMEHWUE UCNONb30BaTb
NPU3HAKU AE/IMMOCTU, HAMMEHbLUWI 0L AenuTens u
HanmeHbllee obulee KpaTHoe, anroputTm EBkInaa npu pewieHnm
33/3a4; 3HAKOMCTBO C Pa3/IMYHbIMM NMNO3ULMOHHBIMU CUCTEMAMU
cYncneHuns;

- YMeTb cBO6OAHO onepupoBaTb NMOHATUAMM: CTEMEHD C LEe/biM
NoKasaTtesiem, KOPEHb HaTYPaJIbHOM CTEeNeHU, CTeMNEHb C

PaUMOHaNIbHbIM NMOKa3aTtesiem, CTeneHb C ,Cl,el\;lCTBMTeJ'IbeIM




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

- YMEeTb ONepupoBaTb MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHuWe, ypaBHEHWE, HEPABEHCTBO, CUCTEMA
VPaBHEHUI U HEPABEHCTB, PaBHOCU/IbLHOCTb YPaBHEHWUI,
HEepaBEHCTB M CUCTEM, PaLlMOHa/IbHbIE, MPPALMOHA/bHbIE,
NoKasaTesibHble, CTeNeHHble, 1orapnuPmmnyeckme,
TPUTOHOMETPUYECKMNE YPaBHEHWA, HEPABEHCTBA U CUCTEMDbI;
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 pPa3INYHbIX 061aCTel HayKW U peanbHOM KU3HW;
-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;

YMeHMEe NCNoNb30BaTb rPaduKM GyHKUMI ANA N3yvyeHun
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
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HanMmeHblLee 3HaYeHMA PYHKLUKN HA NPOMENXKYTKE; YyMmeHue
NPOBOAUTL UccneaoBaHME QYHKUUK;

YMEHWEe NCNONb30BaTb CBOMCTBA U rPaPUKKN PyHKLUI anA
peleHnA ypaBHEHWI, HEPABEHCTB M 33434 C NapameTpamu;
M306parkaTb Ha KOOPAMHATHOM NIOCKOCTM MHOMKECTBA PeLLEHN
YPaBHEHWNI, 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 NOHATUAMMU: HENPEPbLIBHOCTb 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, YACTHOFO M KOMNO3ULNKN PYHKLUNIA,
HaXO4WUTb YPaBHEHME KacaTeNbHOM K rpaduky GyHKUNK;
YMEHWE UCNOb30BaATb NPOU3BOAHYIO ANA UCCNEeA0BaHMUA
OYHKLUMN, ANA HAXOXKAEHUA HAUYYLIEro peLleHna B
NPWKNAZAHbIX, B TOM YMCAE COLMANTBHO-3KOHOMUYECKUX U
bun3nyecknx 3agavax, 4Na onpeseneHmna CKOPOCTU U YCKOPEHMUS;
HaxoAMTb NAoWaAN N 06beMbl GUryp C MOMOLLBIO MHTEMPaNa;
NPUBOAUTL NPUMEPbI MaTEMATUYECKOTO MOAENNPOBAHMUA C
nomoubio AnddepeHumnanbHbIX ypaBHEHW;

11



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

- ymeTb cBOBOZAHO ONEPUPOBATL MOHATUAMU: 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
rpadryeckmx MeToA0B U SNEKTPOHHbBIX CPEACTB; rpaduyeckn
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 YMHOMXKEHNA BEPOATHOCTEN, dopmyny
NONHOWN BEPOATHOCTU, dopmyny bepHynnn, KombUHATOPHbIE
baKTbl 1 POpPMY/ibl; OLEHMBATb BEPOATHOCTM PeasnbHbIX COBbITUIA;
yMeHue onepupoBaTb NOHATUAMM: CyvaiiHasA BENMYUNHA,
pacnpeaeneHne BepoATHOCTEN, MaTeMaTUYECKOE OXNOAHWE,
AMCNepcua U CTaHAAPTHOE OTKNOHEHWE CYYaMHOW BEIUYUHDI,
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

12



4ncen, MeTobl BbIGOPOUHbIX UCCNe0BaHNMN; YMEHUE NPUBOAUTD
npumMmepbl NPOABAEHUA 3aKOHA 6ObLLMX YNCeN B NPUPOAHDLIX U
06LLEeCTBEHHbIX ABNEHUAX;

- ymeTb cBO6OHO ONepMPOBaTL MOHATUAMM: TOUKA, NPAMaA,
NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Iy, NIOCKUN Yron,
\ABYrpaHHbIN Yron, TPeXrpaHHbIN Yros, nepecekatoLmecs,
napannenbHble U CKPeLLMBAOLLMECA NPAMbIE, NAPANNENbHOCTb U
nepneHAMKYNAPHOCTb NPAMbIX U MIOCKOCTEN, YrON MeXay
NPAMbIMM, YFON MEXAY NPAMOW M NJIOCKOCTbI, YO MeXAyY
NAOCKOCTAMMW; YMEHWNE UCNOb30BaATb NPU PELUeHUN 33434
M3y4eHHble PpaKTbl M TEOPEMbI NIAHUMETPUN; YMEHWNE OLLEHMBATD
pa3mepbl 06LEKTOB B OKPYXKAIOLLEM MUPE; YMEHME ONePUPOBaTb
NOHATUAMMW: MHOTOTPAHHMUK, CEYEHME MHOTFOrPAHHMKA,
NpPaBW/IbHbIA MHOTOFPAHHUK, MPM3Ma, NMpamuaa, epurypa u
NOBEPXHOCTb BPALLEHMA, LMANHAP, KOHYC, Wwap, chepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LUANHAPA,
napannenbHble OCU NN OCHOBAHUIO, CEYEHME LWapa, NAOCKOCTb,
Kacatowancs chepbl, LUANHAPA, KOHYCA; YMEHUEe CTPOUTb
ceyeHMe MHOFOrpaHHMKa, n3obpaxkaTb MHOrOrpaHHUKK, GUrypbl
M NOBEPXHOCTM BPALLEHUSA, UX CEYEHUSA, B TOM YNUC/IE C MOMOLLBHO
SNEKTPOHHbIX CPEeACTB; YMEeHMEe 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 NPU3HAKaAM, BbIMONHATL HEObX0ANMblE

AO0NONHUTENIbHbIE NOCTPOEHUA;
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- ymeTb cBO60AHO onepupoBaTb NOHATUAMM: NAOWAAL GUTYpbI,
06bem PpUrypsbl, BEIMYMHA Yraa, PaccToaHME OT TOUKM A0
NAOCKOCTU, PACCTOAHUE MeXAY NPAMbIMU, PACCTOAHME MeXAY
NAOCKOCTAMM, NaoWwaab chepbl, NNOLWAAb NOBEPXHOCTH
nupammabl, NPU3Mbl, KOHyca, UMAnHApPa, obbem Kyba,
NPAMOYro/IbHOro Napanaenenunesa, nMpPamuapl, NPU3mMbl,
LMAMHAPA, KOHYCa, Wapa; YMEeHMEe HaxoauTb OTHOLWEHNE
06BbeMOB NOA06HbIX PUryp;

- YyMeTb cBOOOAHO onepupoBaTb NOHATUAMM: ABUKEHME,
napannenbHbI NepeHoc, CUMMETPUS Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHne Nnogobus, nogobHble
dUrypbl; ymeHne pacnosHaBaTb paBHble 1 Nogo06Hble urypsl, B
TOM YMCNe B NPUPoOAE, UCKYCCTBE, apPXUTEKTYPE; YMEHUNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHMA, HAXOANUTb
reomeTpuYecKkme BeanUnHbl (41MHa, yron, naowaab, oo6bem) 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 BEKTOpPa Ha YNCO,
pa3nokeHue BeKTopa no H6asuncy, ckanapHoe nNnponsseaeHue,
BEKTOPHOE NPOoUu3BeAEHMNE, YTON MEXKAY BEKTOPaMU; YMeHUe
MCNONb30BaTb BEKTOPHbIN U KOOPAMHATHbIN METoA, ANA peLleHua
reoMeTpUYeCcKMX 3a4aud 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuLa 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 anrebpsol,
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; pelaTtb NpUKAa4HbIe 334a4m
cpeAcTBaMM MaTeMaTUYECKOrO aHaIn3a, B TOM Yncie
COLMANBbHO-9KOHOMMYECKOTO U GU3MYECKOTo XapaKTepa;

- YyMeHue BblbMpaTb NOAXOAALLNN MEeTOL, ANA PeLleHMA 3a4a4K;
NOHWUMaHWE 3HAYMMOCTN MATEMATUKM B U3YYEHUM NPUPOLHbBIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHWNIN; YMEHME Pacno3HaBaTb
NPOABNEHNE 3aKOHOB MATEMATUKM B UCKYCCTBE, YMEHME
NPUBOAMUTL NPUMEPbLI MAaTEMATUYECKUX OTKPbITUIA POCCUINCKOM U
MWPOBOI MaTEMATUYECKOWN HayKn

OK 02 Mcnonb3oBaTb
COBpPEMEHHble CpeacTBa
MOWMCKA, aHaM3a n
MHTepnpeTaunumn MHGopmaumu,
N NHGOPMALUNOHHbIE
TEXHOI0MMM ANA BbINOJIHEHUA
3a4a4 npodeccMoHanbHoM
neaTeNbHOCTH

B o6nactn UEHHOCTU HAY4YHOIrO MNO3HAHWUA!

-cpopMmnpoOBaHHOCTb MUWPOBO33pPEHMS,
COOTBETCTBYIOLLErO COBpPEMEHHOMY YPOBHIO
pPasBMUTMA HayKM U OOLECTBEHHOM NPaKTUKWY,
OCHOBAHHOTO Ha ananore KYNIbTYD,

CNocob6CTBYOWEro OCO3HaHUID CBOEro Mmecta B
NONIMKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UYMTaTE/NIbCKOM
KY/IbTYpPbl Kak CpeAcTBa B3aMMOZENUCTBUSA MeXKAay

NHOAbMUN U NO3HAHUA MNPa,

- YMETb OMepupoBaTb MNOHATUAMM: paLMOHaNbHAA QYHKLMA,
nokasaTtesibHasa GyHKLUMA, cTeneHHaa yHKLMA, forapndmmyeckas
OYHKUMA, TPUTOHOMETpUYECKNE GYHKLUK, obpaTHble GyHKLUWK;
YMeHMEe CTPOUTb TPadPuKM M3ydeHHbIX YHKUMIA, MCNONb30BaATb
rpaduMKkM Npu  M3y4eHUU MPOLECCOB M 3aBUCMMOCTEN, MpU
peweHMn 3agay M3 ApYrux y4yebHbIX MpeameToB WM 3aday U3
peanbHOMN KWU3HW; BblparkaTb GOpPMyaIaMmn 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU;

- YMETb OonepmnpoBatb NMOHATUAMMU. TOXKAECTBO, TOXAECTBEHHOE)

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

roTOBHOCTb OCYLLLECTBNATb NPOEKTHYO n
nccnenoBaTebCKyo AeATENbHOCTb UHANBUAYAbHO
W B rpynne.
OBnageHue YHUBEpPCa/IbHbIMMU y4ebHbIMK
No3HaBaTe/IbHbIMWN AENCTBUAMMU:

B) paboTta c uHbopmauueir:

- BNaAeTb HaBblKamu MonyvyeHus mHGopmaunmn us
MCTOYHMKOB  PasHbIX TUMNOB, CaMOCTOSTENbHO
OCYLLECTBAATb MOWCK, aHaNu3, cMcTemaTUsaumio U
NHTEepnpeTaunio MHGOPMaLIMK Pa3IMYHbIX BUAOB U
dbopm NpeacTaBneHus;

- C034aBaTb TEKCTbI B Pa3/INyHbIX GOpMaTax C y4eToOM

HasHayeHua MHGOPMALMM N LENeBOn ayauTopun,

BbIOMpan onTMManbHyto Gopmy npeacTaBaeHUA U
BU3yanunsaumm;

- OUeHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTH
nHdopmaummn, ee COOTBETCTBME MPaBOBbIM W

MOPa/ZIbHO-3TUYECKUM HOPMaAM;

Mcnosb3oBaTb Cpeacrtea MHd)OpN\aLI,VIOHHbIX n

KOMMYHUKaLUMNOHHDbIX TeXHoJIorui B peweHnun
KOTHUTUBHDIX, KOMMYHWKATUBHbIX n
OPraHU3aUuMOHHbIX 3a4a4 C CO6I'IIO,EI,€HM€M

TpeboBaHMN 3PrOHOMMKM, TEXHMKK Be30MacHOCTH,

M HEepaBEeHCTB, PaBHOCW/AbHOCTb YPaBHEHWI, HEPaBEHCTB W

CNCTeM, paunoOHa/sibHble, WPpPaUMNOHA/ZIbHblE, TMNOKa3aTe/bHble,

CTeneHHble, norapudmmyeckme, TPUrOHOMETPUYECKNE
YPaBHEHUSA, HEPABEHCTBA M CUCTEMbI; YMETb pellaTb YPaBHEHUA,
HepaBeHCTBa WM CUCTEMbl C MOMOLLBIO Pa3/IMYHbIX MPUEMOB;
pewaTb ypaBHEHWA, HEpPaBEeHCTBA M CUCTEMbl C MapamMeTpoMm;
NPUMEHSATb 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 nogobusa, noaobHbie
bUrypbl; ymeTb pacno3HaBaTb paBHble M NoA06Hble Urypbl, B TOM
uncne B NPUPoOAE, UCKYCCTBE, apXMUTEKTYpe; YMETb UCNONb30BaTb
reomeTpuyeckMe  OTHOLLEHWSi, HaxoAWUTb  reoMeTpuyeckue
BE/IMUYUHbI (O/IMHa, Yro, naowaab, 06bem) Npu peweHnn 3aaau

M3 APYrMX y4ebHbIX NPeaMeTOB N 13 pPeasibHOM KU3HU

TMrMeHbl,  pecypcocbepeskeHua, NpaBOBbIX U
STUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
be3onacHocTY;
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- B/1adeTb HaBblKaMWM pPacCno3HaBaHMA WU 3aWUTbI

MHOpMaAUUK, WHPOPMALMOHHOM BHeszonacHOCTH

TMYHOCTU

OK 03 MNMnaHuposaTtb n
peann3oBbiBaTb CO6CTBEHHOE
npodeccnoHanbHoe U
IMYHOCTHOE Pa3BuUTHE,
npeanpUHUMaTENbCKYHO
NeATeNbHOCTb B
npodeccnoHanbHom coepe,
MCNoab30BaTb 3HAHMA MO
bMHaAHCOBOM rPAMOTHOCTH B
Pa3/IMYHbIX KM3HEHHbIX
CUTyaumax

B obnactu AYXOBHO-HPaBCTBEHHOIO BOCNUTAaHUA:

- cHOPMMPOBAHHOCTb HPABCTBEHHOrO CO3HaHUA,
STUYECKOro NoBeAEeHMs;

- CNOCOBHOCTb OLLEHMBATb CUTYaALMIO U MPUHUMATDH
OCO3HaHHble peleHuns, OpPUEHTUPYACb Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

- OCO3HaHWEe J/IMYHOro BKNAZA B MNOCTPOEHMe
ycTonumBoro byayuiero;

- OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAUTENAM U
(nnn) popyrum yneHam cembM, CO3LaHUIO CEMbM Ha
OCHOBE  OCO3HAHHOINO  MNPUHATMA  LEHHOCTeMn
CEMEMHON KM3HU B COOTBETCTBMM C TPaAAUMUMAMMU
Hapoaos Poccuu;

OBnageHne YHUBEPCANbHbIMW  PEerynaTUBHbIMMU
nencTBuaMmn:

a) camoopraHunsaums:

- CAMOCTOATE/IbHO OCYLLECTBNATbL MO3HABATE/IbHYHO
NeATeNbHOCTb, BbIABNAATL npobnembl, CTaBuUTb U
bopmynmposaTtb cobCcTBEHHbIE 3a4aum B
06pa3oBaTeNnbHOM OEATENbHOCTU U KU3HEHHbIX

CUTyaUHnAx,

- ymeTb onepupoBaTb NOHATUAMM: paLMOHanbHble,
MppaLMoHanbHbIe, nokKasaTe/ibHble, CTeneHHble,
norapudmmyeckme,  TPUrOHOMETPUYECKME  YypaBHEHMA MU
HepaBeHCTBa, UX CUCTEMbI;

- YMeTb OMepupoBaTb MOHATUAMWU: MHOFOTPaHHUK, CeyeHue

MHOrorpaHHuKa, Kyb, napannenenuneg, npusama, nupamuaa,
burypa 1 NnoBepxHOCTb BpaLLeHUs, ULMANHAP, KOHYC, Wwap, cdepa,
ceyeHna ouUrypbl BpalleHUA, NAOCKOCTb, Kacatowanacs coepobl,
UMANHAPA, KOHYCA, N/IoWadb NOBEPXHOCTU NMPaMUbl, NPU3MbI,
UMNMHAPA, codepol,
NPSAMOYro/sibHOro  Mapannenenunena, nUpPamuapl,

KOHycCa, naowanb obbem  Kyba,
nNpU3mbl,
LMANHAPA, KOHYCa, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKK U1
NOBEPXHOCTN BpalleHus,

nx ceyvyeHMA OT PYKN, C NOMOLbIO

HEePTEXHbLIX HWHCTPYMEHTOB W 3NEKTPOHHbIX CPeacts; YMETb
PaCnNoO3HaBaTb CUMMETPUIO B NMPOCTPAHCTBE,;, YMETb PACNO3HABATb

NnpPaBuUibHbl€ MHOTOrpaHHUKU,

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

BEKTOPOB, NpoudseaeHnMe BEKTOPa Ha 4YKUCNOo; HaxoauTb C

NMOMOLLbIO U3YyYEHHbIX GOPMY/T KOOPAMHATbI CepeanHbl OTPE3Ka,

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

- 1aBaTb OLeHKY HOBbIM CUTYyaUUAM;
cnoco6cTBoBaTb GOPMUPOBAHUIO U MPOABAEHUIO
WMPOKON 3pyaMuMn B pasHbiXx 0b6nacTax 3HaHWR,
MOCTOSIHHO MOBbIWATL CBOM 06pasoBaTeNbHbIA U
KYNbTYPHbI YPOBEHbD;

6) CAMOKOHTPOb:

MCNoab30BaTb MNpUeMbl pebnekcun Ana OUeHKU
CUTyaunu, BbiIbopa BEPHOTro peLleHus;

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

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

BHYTPEHHEWN MOTUBALMM, BK/ItOYAtOLLLEM
CTPEMNEHME K [AOCTUXKEHMIO LearM W ycnexy,
ONTUMM3M, MUHULLMATUBHOCTb, YMEHME AEeNCTBOBATD,
ncxoaA U3 CBOMX BO3MOMKHOCTEN;

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

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

KOHONKTDI
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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;

OBI'Ia,D,eHVIe YHnBepCaibHbIMU KOMMYHUKAaTUBHbIMU

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

KOMaHAHOM 1 MHAMBMAYaNnbHOM paboThbl;

- MPUHUMATb LEeNM COBMECTHOW [eATeNbHOCTH,
OpPraHM30BbIBAaTb M KOOPAMHUPOBATL AEWUCTBUA NO
ee [OCTMXKEHMIO: COCTaBAATb NAaH AelCTBUN,
pacnpeaensatb PO/N C YYETOM MHEHWUI YYaCTHUKOB
0bcyXaaTb pe3y/ibTaTbl COBMECTHOMN paboThbl;

- KOOPAUHUNPOBATb U BbIMOJZIHATb pa60Ty B yCN0OBUAX

peasibHOro, BMPTYasbHOTO U KOMOBUHMPOBAHHOIO
B3aMMOeNCcTBUA;
- OCYLLeCTBNATb MO3UTMBHOE  CTpaTerMyeckoe

NnoBeAEHWE B PaA3/IMYHbIX CUTyaUUAX, NPOABAATH
TBOPYECTBO M BOOOparKeHWe, 6biTb MHULMATUBHBIM.
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  rpaduUyecknx MeToLOB;
NPUMEHATb POPMY/Ibl CNONKEHUA U YMHOMKEHUA BEPOATHOCTEMN,
KOMOWHaTOpHbIe aKTbl

n ¢opmynbl Npu pelweHun 3aaav;

OLEeHWMBATb BEPOATHOCTU pPeEasIbHbIX COObITUIA; 3HAKOMCTBO CO

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

- YMETb CBO60,CI|HO onepunposaTtb NOHATUAMMWU:. CTENEHb C LENbIM

NoKasaTe/NieM, KOpPEeHb HaTypasbHOW CTeneHW, CcTeneHb C

pauMOHaNbHbIM NOKasaTesnem, CcTeneHb C AeNCTBUTE/IbHbIM
(BewecTBEHHbIM) MOKa3aTenem, 10rapndm Yncaa, CUHYC, KOCUHYC
M TaHFeHC NPOM3BOJIbHOTO YNUCN3;

- ymeTb cBO60AHO onepupoBaTb NOHATUAMMU: FPadPuK GYHKUUK,

obpaTHasa GyHKUMA, KOMMNO3NLUMA QYHKUUIA, IMHENHaA PyHKLUMS,

KBagpatTuyHas ¢yHKUMA, CcTeneHHas ¢yHKUMA C  Lenbim
nokasartesiem, TPUrOHOMETpuYeckMe  yHKUMKU, 0bpaTHble
TPUrOHOMETPUYECcKMe bYHKUMN, rnokasaTe/ibHan n

norapnommnyeckaa GyHKUUK; YMETb CTPOUTb rpadmkm GyHKUUNA,
BbIMOMHATL NPeobpasoBaHma rpadmMKoB PyHKLMI;

rpadukn  QyHKUMA  AnA
NpPoOLEeccoB M 3aBUCMMOCTEN NPU peleHuM 3aday M3 ApYyrux

yYMETb WNCMNOJ1Ib30BaTb N3y4eHunA

y4eOHbIX NpPeamMeToB W U3 pPeanbHOM KU3HM; BblpaXKaTb

bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMMU;

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

NepuoaAnNYHOCTb byHKUMM, OrpaHUYEHHOCTb byHKUMM,
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- NPU3HaBaTb CBOE MPaBO U NPaBO APYrUX N0AeN Ha
OLLNOKY;

- pa3BMBaATb CNOCOBHOCTb MOHMMATb MUP C NO3ULUMK
1pYyroro YenoBekKa

MOHOTOHHOCTb YHKLMK, IKCTpeMyM GyHKUMK, Hambonbluee u

HaMmeHbllee 3HayeHUA OYHKLMW Ha MPOMEXKYTKe; YMETh)
NpPoBOAUTbL UCCNef0BaHUE GYHKLNMK;

- YMeTb MCMNO/b30BaTb CBOWCTBA W TrPaPUKM  PyHKUMA OnA
pelweHna ypaBHEHUW, HEPABEHCTB W 33434 C MapameTpamu;
M306parkaTb Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBa peLleHUi

VPaBHEHWM, HEPABEHCTB N UX CUCTEM

OK 05 OcyuwiecTBaATb YCTHYIO U
NMUCbMEHHY0 KOMMYHUKaUMIO
Ha rocyapCcTBEHHOM f3blKe
Poccuiickoin Pepgepaumm c
y4eToM 0cobeHHocTeln
COLMANbHOrO M Ky/bTYPHOTO
KOHTEKCTa

B 06nacTn acTeTMYeCcKoro BOCNUTaHUA:

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

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

- ybexXaAeHHOCTb B 3HAaYMMOCTM AN INYHOCTU U
06LLecTBa OTEYECTBEHHOTO U MMPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHbIX TPaguuUMi U HAPOAHOTO
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPA*KEHUIO B Pa3HbIX BMAAX
MCKYCCTBA, CTpPem/ieHMe MNpoABAATb  KayecTBa
TBOPYECKOM JINYHOCTH;

OBnageHue yHMBepcaabHbIMU KOMMYHUKATUBHbBIMM

nencTBmamu:

- YMETb OonepunpoBatb MOHATUAMMU: CpeaHee apmd)meTquCKoe,

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 pPeasibHbIX TMPOLLECCOB W  ABNEHWUN;
NpeAacTaBNAaTb MHPOPMALMIO C NOMOLLBIO Tabauy, U Auarpamm;
nccnenoBaTb  CTaTUCTMYECKME  JaHHble, B TOM  4Yucie C
npumeHeHnem rpadpuyecknmx MeToa0B U 3NEKTPOHHbIX CPeaCTB;

- YMeTb OMnepuMpoBaTb MOHATUAMM: TOYKA, NPAMAasA, MNIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yros, CKPeLMBaloWmMecs npsmble,
napannenbHoOCTb U NePneHANKYNAPHOCTb MPAMbIX U MIOCKOCTEN,
Yron mMexKay NPAMbIMU, YTON MeXAY NPAMOM U NAOCKOCTbIO, Yron
MeXKIy NIOCKOCTAMM, PacCTOsiHMEe OT TOYKM A0 MJIOCKOCTH,
paccToAHWe MeXay NPAMbIMU, PACCTOAHWE MEXKAY NJIOCKOCTAMM;
- YMeTb MCNONb30BaTh MPU PelleHnmn 33434 U3ydeHHble GaKTbl U
TEOpPEeMbl NNAHUMETPUN; YMEHWNE OLLeHNBATb Pasmepbl 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,

pacno3HaeaTb npeanocbI/IKK KOH®IMKTHBIX
CUTYaLUNUIM U CMATYaTb KOHPANKTDI;
- Pa3BepPHYTO M JIOTUYHO M3Naratb CBOK TOYKY

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
QHTUKOPPYNLUMOHHOIO
noseaeHus

- 0CO3HaHMe  obyyvatowmmmca pOCCUIACKOM

rpa*K4aHCKoM MAEHTUYHOCTH;

LeNeHanpaBfeHHoe  pPasBUTME  BHYTPEHHEMN

NO3MUMM  JINMHOCTM  Ha  OCHOBE  [YXOBHO-

HPABCTBEHHbIX LEHHOCTEN Hapogos Poccuinckom
depepaumm,  UCTOPUYECKUX

n HAaUWNOHa/1IbHOA

KYNbTypHbIX Tpaauuui, GopmMupoBaHME CUCTEMDI

3HAYMMbIX  LLEHHOCTHO-CMbIC/IOBbIX  YCTaHOBOK,
QHTUKOPPYNLUMOHHOTO MWPOBO33pPEHMUS,
NPaBOCO3HaHMS, 9KO/I0rMYeCKoM KY/NbTypbl,

CNOCOBHOCTU CTAaBUTb LENN U CTPOUTb KU3HEHHbIE
nAaHbl;

B yacTu rpakAaHCKOro BOCNUTaHuWA:

- OCO3HaHWE CBOMX KOHCTUTYLMOHHbIX MNpaB W
06a3aHHOCTEM, YBarKeHNe 3aKoHa M NPaBONOPsAKa;
- NpUHATHE

TPaANUNOHHbIX HaLlMOHAJIbHDbIX,

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

IEMOKPaTUYECKUX LLeHHOCTEN;

- YMEeTb ONepupoBaTb NOHATUAMM: NPAMOYIO/bHAA CMCTEMA
KOOPAMHAT, KOOPANHATbLI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNApHOe Npoun3BeAeHMe, YroN MeXay BEKTOpaMn, CyMmma
BEKTOPOB, NPOM3BEeAEeHNE BEKTOPA HA YUCNO; HAXOAUTb C
NMOMOLLbIO U3YyYEHHbIX POPMYT KOOPAMHATbI CEPeANHbI OTPE3KA,
paccTofHWe MeXAy ABYMA TOYKAMU;

-yMeTb BblOMpaTb NOAXOAALLNI U3YYEHHbIA METOA ANA pelleHns
3a/1a4M, pacno3HaBaTb MaTemaTuyeckune GakTbl U
MaTeMaTUYeCcKMe MoAeNN B MPUPOAHbIX U OBLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
IMaTEMATUUYECKNX OTKPLITUN POCCUINCKOM U MUPOBOWA
MaTeMaTUYECKON HayKMU.

- YMETb ONepupoBaTb NOHATUAMM: CAYYANHbIN ONbIT U CAyYaliHoe
cobbiThe, BEPOATHOCTb C/ly4allHOTrO COBbITUA; YMETb BbIYUCAATH
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
WMHTepecax rpakgaHckoro obuiecTsa, y4acTBoBaTh 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
neaTenbHoOCTY;

NaTPUOTUYECKOro BOCMUTAHUA:

- cHOPMMPOBAHHOCTb POCCUMCKON Tpa*KgaHCKOM
WAEHTUYHOCTU, NaTPUOTU3MA, YBAXKEHUS K CBOEMY|
HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoanHon,
ropAoCTu 3a CBOW Kpai, cBOto PoauHY, CBOM A3bIK U
KYNbTypY, npownoe n HacToALlee
MHOrOHaLUMOHanbHOro Hapoaa Poccuu;

- UEHHOCTHOE OTHOLWIEHUE K roCyAapCTBEHHbIM
CMMBO/JIaM,  UCTOPUYECKOMY W MNPUPOAHOMY|
Hacneauio, nNamMAaTHUKAM, TPaauUMAM HapoaoB
Poccun, poctmxeHmam Poccumn B HayKe, UCKyCCTBe,
cnopTe, TEXHONOTUAX U TPYAE;

NPOSABNEHUA 3aKOoHa 6oNblUKX
06LLLECTBEHHbIX AB/IEHUAX

ypucen

B

NPUPOAHbIX

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

OCBOEHHbIe

OTBETCTBEHHOCTb 3a e€ro

06yan-OIJ.I|MMMCF| mexnpegmeTHble

MOHATUS W YHMBEpCa/bHble 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,

opraHusaumm  yyebHoro  coTpygHuyectea
nefarornyeckMMm paboTHUKAMM U CBEPCTHMKAMM, K
y4acTUlO B MOCTPOEHWUM NHOMBUAYANbHON
0bpa3oBaTe/IbHOMN TPAEKTOPUN;

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

NEeATENIbHOCTU

OK 07 CoaencrBoBaTb
COXPaHEHMIO OKPY*KatoLEeN

cpeasbl, pecypcocbeperkenuio, |-

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

CUTYyaUnAx

- He MpUHUMaTbL AOeNCTBUA, MNpUHOCAWME Bpes
OKpy:Katolen cpeae;

YyMeTb  MPOrHo3MpoBaTb  HebAaronpuATHbIE
SKOJIOFMYeCcKMe nocneacTsma npegnpuHUMaeMsbix
nencTeBnin, NnpeaoTBpaLLaTh Ux;

- pPacWMpUTb ONbIT AEeATEe/IbHOCTU 3KOJIOTMYECKOM

HanpaB/EHHOCTH,

- YMeTb OnepupoBaTb MOHATUAMMU: OYHKUMA, HENpPepbIBHAA
bYHKUMA, Npou3BOoAHan, nepBoobpasHasn, onpeaeneHHbIn
MHTEerpan;, ymeTb HaxoAWTb MNPOU3BOAHbIE 3/€MEHTapPHbIX|

bYHKUMIA, MCNONb3yA CMPaBOYHbIE MaTepuanbl; UCCNeaoBaTb B
npocTerwmnx cnydyasx ¢yHKUMM Ha MOHOTOHHOCTb, HAxOAWTb

HanbonbliMe W HaMMeHblMe 3HayYeHua QYHKUMA; CTPOUTH)

rpaduKM  MHOTOYNIEHOB  C  WMCNO/Mb30BaHMEM  annapaTa

MaTEMATUHECKOIO aHaan3a; nNpuMeHATb NpPoOuU3BOAHYIO MNMpPU

peweHnn 3a4a4y Ha ABUXKEHUE, pewaTtb NPaKTUKO-
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- paspabaTtbiBaTb NAaH peweHua npobnembl ¢
YY4ETOM aHa/M3a MMEKLWMXCA MaTepPUasbHbIX W
HemaTepuanbHbIX PECYpPCOB;

- OCYWECTBAATb  LleNeHanpaB/ieHHbIA  MOMUCK
nepeHoca cpeact8 M cnocoboB Agenctsnsa B
npodeccnMoHanbHyto cpeay;

- YMETb NEepeHOCUTb 3HAHWUA B MO3HABATE/IbHYIO U
NPaKTUYECKYI0 061aCTU HKU3HEAEATEIbHOCTY;

- npeanaratb HOBble MPOEKTbI, OUEHUBaTb MAEN C
NO3ULMMU HOBU3HbI, OPUIMHANBHOCTU, MPAKTUYECKON
3HAYMMOCTH;

- [aBaTb OUEHKY HOBbIM CUTyauUMsiM, BHOCUTH|
KOPPEKTUBbI B OEeATeNbHOCTb, OLEeHMBaTh
COOTBETCTBME Pe3y/bTaToOB LEenam

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
pelweHnn 3a4ay;

- YMEeTb BblYMC/IATb FEOMEeTpUYECcKMe BeNWNYUHbI (4AMHa, yron,
naowagb, 06bem, naowanb  NOBEPXHOCTM),  MUCNONb3yA
M3yyeHHble Gopmybl U MeToAbI

MNK-...

3 MK ykasbiBatoTca B cootBeTcTBUM ¢ PTOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpyKTypa U coaepkaHue obweobpasoBaTeNbHOU AUCLUUN/IUHDI

2.1. O6vem aucumMnanHbI U BUAbI y4ebHOo paboTbl

Bupg yue6Hoit paboTbi Obvem s
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.

TeopeTnyeckoe obyyeHue 4

NpaKTUYeCKme 3aHATUA 52

MpomekyTouHasa aTtrecTayma (3K3ameH) 6
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2.2. TemaTHMuecKui NAaH U cogepKaHue AUCLUNAUHDI

CoaeprkaHue yuebHoro matepuana (ocHoBHoe U npodeccuoHanbHo-

HaumeHoBaHue pa3genos . O6bem dopmupyembie
OpPUEHTUPOBAHHOE), NabopaTopHbIe U NPaKTUYECKUE 3aHATUA, NPUKNALHOMK
uTem yacos KoMneTeHLum
moaynb (Npu Hannumum)
1 2 3 4

OcHOBHOE coaepKaHue
Paspen 1. [loBTopeHue 20
Kypca MaTeMaTUKKU

OCHOBHOW LUKO/bI

Tema 1.1 CopeprkaHue yyebHoOro matepuana

Uenb " 3a4a4u | ba3oBble 3HAHWA M YMEHMA N0 MaTemMaTMKe B NPoPecCMOHaNbHON U B

MaTeMaTUKMU npu | NnoBceaHEBHOMN AEATENBHOCTMU.

0CBOEHUM cneunanbHOCTU | KombuHUpPOBaHHOE 3aHATHE 2

Tema 1.2 CopepaHue yyebHoOro matepumana OK-01, OK-02,

Yucna wn BblMUCAEHMA. | JeNCTBUA HAg NONOKUTENbHBIMU U OTPULATENbHBIMU YUCNAMKN, OBbIKHOBEHHbBIMM OK-03, OK-04,

BbiparkeHus U | U gecATUYHbIMU APobaAMM. OK-05, OK-06,

npeobpasoBaHuA [OevictBuA co cteneHAMM, GOPMY/bl COKPALLEHHOTO YMHOMEHUA. 2 OK-07
KombuHmnpoBaHHOe 3aHATME MnK...

Tema 1.3. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO

FfeoMeTpus Ha NJIOCKOCTM | MoAayAnA)

Buapbl NNOCKUX GUTyp U UX NAoWaab.
MPaKTUKO-OPMEHTMPOBAHHbIE 334a4M B Kypce reoMeTpuM Ha NA0CKOCTH 2

MNpaKTnyeckoe 3aHATUE

Tema 1.4 CoaeprkaHue yyebHoro matepuana

MpoueHTHbIe BblYMCNEHMA | POCTble NPOLLEHTbI, PasHble CNocobbl UX BbIYMCAEHUA. CNOMXKHbIE MPOLEHTbI

4 Otparaetca eamHuua MK, bopmupyeman npuknagHbiM moaynem (NpodeccroHalbHO-OPUEHTUPOBAHHbIM COAepKaHMeM) B cooTeTcTBuK ¢ PFOC peanmsyemoit
cneumanbHocTm/npodeccun CNO
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MpaKTnyeckoe 3aHATUE 4
Tema 1.5 CopeprkaHue yyebHoro matepuana
YpaBHeHUA 1 HepaBeHCTBa | J/IMHelHble, KBaApaTHble, A4POOHO-MHEHbIE YypaBHEHUA U HEPaBEHCTBA
MpaKTnyeckoe 3aHATUE 2
Tema 1.6 CoaeprkaHue yyebHoro matepuana
Cuctembl ypaBHeHMM U | Cnocobbl pelleHns CUCTEM JIMHEMHbIX YypaBHEHMI. MoHATUA: maTpuua 2x2 u 3x3,
HepaBeHCTB onpegenutens matpuubl. Metog Tlaycca. CucTemMbl HeNMHEWHbIX YpPaBHEHWUN. 6
Cucrtembl HEpPaBEHCTB
KombuHmMpoBaHHOe 3aHATME
Tema 1.7 CopeprkaHme yyebHOro matepuana
BxogHoM KOHTpONb BbluncneHna n npeobpasoBaHMA. YpaBHEHMA W HepaBeHcTBa. [eomeTpua Ha
N/I0CKOCTU 2
KoHTponbHaa pabota
Paspen 2 [pAamble wu 20
NA0CKOCTH
npocTpaHcTee
Tema 2.1. CoaneprkaHue yyebHoro matepuana
OcHoBHblE noHATUA | Npeamer ctrepeomeTpun. OCHOBHble MOHATMA (TOYKa, NpAMas, NAOCKOCTb,
cTepeomeTpum. npocTpaHcTBo).  OCHOBHble  aKCcMOMbl  cTepeomeTpun.  [lepecekatowmecs, 2
PacnonoxeHne npAmMbIX W | napannenbHble W CKpewuBawowmeca npamble. [pu3HaK UM CBOWCTBO OK-01, OK-03,
NAoCKocTeln CKpelmBatowmxca npambiXx. OCHOBHble NPOCTPAHCTBEHHbIE PUTYpbI. OK-04, OK-07
KombunHupoBaHHOE 3aHATHE MK...
Tema 2.2. CopeprkaHme yyebHoOro matepmnana
MapannenbHocTb npamblX, | MapannenbHble npsamas M nnockoctb. OnpepeneHue. MpusHak. CeBonctBa (c
NPAMOA W MNJOCKOCTW, | OKa3aTeNnbCTBOM). MapannenbHbie naockocTn. OnpepeneHue. MNpusHak. CBoncTBa
naockocten (c pmokasatenbctBom). TeTpasgp W ero anemeHTbl. [apannenenunes u ero
anemeHTbl. CBOMCTBA NPOTUBOMNOJIOXKHbIX FPAaHEN M AMaroHanen napannenenvnesa. 6

MNMocTpoeHne ceyeHunit. PelweHne 3aaau.
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KombunHnpoBaHHOEe 3aHATHE

Tema 2.3.
MNepneHANKYNAPHOCTb
NPAMBbIX, NPAMOM U
NAOCKOCTH, NJOCKOCTEN

CoaepskaHue yuebHoro matepuana

MNepneHauKynsapHble npamble. lapannenbHble npamble, NepneHaVKyNapHble K
NAOCKOCTU. MNpM3HAK NepneHaANKYNAPHOCTU NPAMON M NNOCKOCTU. [JOKa3aTenbCTBo.
MNepneHaukynap wu

HaK/MOHHaA. [lepneHAWKynApHble NAOCKOCTU. [lpu3HaK

nepneHaMKyNApHOCTN NAocKocTen. [loka3aTebCcTeo.

PaccTtoaHuA B npocTpaHcTBe 2
KombuHMpoBaHHOE 3aHATUE
Tema 2.4. CopeprkaHume yyebHoOro maTepuana
Teopema o TPEX'| Teopema 0 Tpex nepneHAuKynapax. [loKasaTenbcTBO. Yron mexay npaMoi M
nepneHAnRynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4
KombunHMpoBaHHOE 3aHATHE
Tema 2.5. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaepikaHue NPUKNALHOTO
MapannenbHsole, moayns)
nepneHAuKyNsApHble, AKcMombl  cTepeomeTpun.  [lepneHAMKYNAPHOCTb  MPAMOM UM MJIOCKOCTH,
CKpelmBatowmecs napannenbHoCTb OBYX NPAMBIX, nepneHaAnKyNapPHbIX NJAOCKOCTH, 4
npsmble nepneHANKYNAPHOCTb NJIOCKOCTEMN
MpaKTuyeckoe 3aHATUE
Tema 2.6. CoaneprkaHue yyebHoro matepmuana
PeweHwne 3agauy. Mpameble n | Pacnoio)eHne nNpAMbIX U NAOCKOCTelM B npocTpaHcTee. NepneHamMKynapHOCTb U
MAOCKOCTU B NPOCTPAHCTBE | napannesbHOCTb NPSAMbIX U NAoCKocTel. CKpelunBatowmecs npamole
KoHTponbHana paboTta 2
Paspen 3. KoopguHatbl u 16
BEKTOpbI
OK-02, OK-03,
Tema 3.1 CopeprkaHme yyebHoOro matepmnana
OK-04, OK-07
[lekapToBbl KoopAnHaTbl B | [lekapToBbl KOOPAWHATbI B MPOCTpaHcTBe. [pocTenume 3aaym B KOOPAMHATAX. K
npocTpaHcTee. PacctoaHue | PaccToaHMe mexay ABYMA TOYKAaMU, KOOPAMHATbI cepeamnHbl OTPEe3Ka 4

mexagy ABymMA TOYKaMu.

KombunHnpoBaHHOE 3aHATUE
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KoopauHatbl  cepeguHbl

oTpeska

Tema 3.2

BeKkTOpbl B NpOCTpaHCTBE.
Yron mexay BEKTOpamMu.
CKanapHoe npousseneHne

CoaepskaHue yuebHoro matepuana

BeKkTopbl B npocTpaHcTBe. CNoXKeHME U BblUUTAHME BEKTOPOB. YMHOMKEHME BEKTOPA
Ha uucno. KomnnaHapHble BekTOpbl. CKaNApHOE NpPOu3BEAEHUE BEKTOPOB.
Pa3fno)keHne BeKTopa Nno Tpem HeKoMNaaHapHbIM BeKTopamM. KoopanHaTbl BEKTOPA,

BEKTOpPOB CKaNApHoe npousBegeHne BEKTOPOB B KOOPANHATAX, Yroa MeXAy BEKTOpamMu, Yron 6
MeXAY NPAMOM M NNOCKOCTbIO, YTON MeXAY NAOCKOCTAMU. YpaBHEHME NJOCKOCTU.
FeomeTpuyecknit cmbich onpegenutens 2x2
KombuHMpoBaHHOE 3aHATUE
Tema 3.3 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAep KaHue (copep)KaHue NPUKIALHOrO
MpakTnKo- moayns)
opueHTUpoBaHHble 3a4a4M | KoopAnHATHAA NIOCKOCTb. BbluMcneHMe paccToAHUI M NAoWaAen Ha NAOCKOCTH.
Ha KoopAMHaTHOM | KoinyecTBeHHble pacyeTbl 4
NA0CKOCTU MpaKTHuyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3agauy. | [lekapToBbl KOOPAMHATBLI B MpoCTpaHcTBe. BekTopbl B npocTpaHcTee. ChoxeHne m
KoopauHaTbl 1 BeKTopbl BblUMTaHWE BEKTOPOB. YMHOXeHMWe BeKTopa Ha yncno. KomnaaHapHble BEKTOpPbI.
CkanapHoe npousBegeHne BEKTOPOB. PasnoxeHue BeKTopa No  Tpem
HeKoMMnaaHapHbIM BeKTopam. lMpocTeliwne 3agaum B KoopauHatax. KoopauHatbl
BEKTOPA, pacCToAHNE MeXKAY TOUKAMM, KOOPAMHATbI CepeanHbl OTPe3Ka, CKaNapHoe
npousseeHne BEeKTOPOB B KOOpPAWHATaX, Yroa MeXAy BEKTOpamu, Yroa mexay 2
NPAMOM M NJOCKOCTbIO, Yroa MeXAy NAOCKOCTAMM
KoHTponbHaa paboTa
Paspen 4, OcHoBbI 40 OK-01, OK-02,
TPUroHOoMeTpuUmn. OK-03, OK-04,
TpuroHomeTtpuyeckue OK-05, OK-06,
byHKuMMN OK-07
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Tema 4.1
TpuroHomeTpuyeckme
OYHKLMM  NPOM3BO/ILHOIO
yrna, umcna. PagmnaHHaa v
rpagycHaa mepa yrna

CopeprkaHue yyebHoro matepmana

PaguaHHaa mepa yrna. MMoBOpPOT TOUYKM BOKPYr Hayana KoopauHat. OnpeaeneHune
CUHYCa, KOCMHYCA, TAaHreHCa M KOTaHreHca. 3HakM CUMHyca, KOCUHYCa, TaHreHca u
KOTaHreHca no 4eTBepTAM. 3aBUCUMOCTb MEKAY CUHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTQHreHCOM OZHOrO M TOTrO e yrna

KombunHupoBaHHOE 3aHATUE

Tema 4.2

OcHoBHble
TPUrOHOMETPUYECKMe
TOXKOEeCTBa.

dopmynbl NnprBeaeHUn

CopeprkaHue yyebHoro matepmana

TpuroHomeTpuyeckme Toxaectsa. CUHYC, KOCUHYC, TAHFEHC M KOTAHIeHC YI/1I0B O U -
o. ®opmynbl NpuBeaeHUA

KombuHnpoBaHHOE 3aHATHE

Tema 4.3

CMHYC, KOCMHYC, TaHreHc
CYMMbl M pPa3HOCTU ABYX
yrnos

CMHYC M KOCUHYC ABOWHOTO
yraa. dopmynbl
NOJI0OBUHHOTO yrna

CopeprkaHue yyebHoro matepmana

CymMma M pasHOCTb cuHycoB. CymMa M pPasHOCTb KOCMHYCOB. CMHYC M KOCUHYC
ABoiiHoro yrna. ®opmynbl  nonosuHHOro yrnaa. [peobpasoBaHna  CymMmbl
TPUTOHOMETPUYECKUX GYHKUMA B NPOU3BEAEHME U MPOU3BEAEHMA B CYMMY.
BbiparkeHne TPUTOHOMETPUYECKUX OYHKUMIM Yepe3 TaHreHC MOoJI0BMHHOIO
aprymeHTa. Npeobpa3oBaHuMA NPOCTENLLMX TPUTOHOMETPUYECKUX BblPaXKEHM

KombuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, UMX CBOWCTBA.

CopeprkaHue yyebHoro matepmana

O6nactb onpeaeneHra U MHOMECTBO 3HaYeHU QyHKLMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3a4aHuA | nepuogmyHocTb GyHKUMIA. Cnocobbl 3aaaHna yHKLMM

bYHKLMM KomburHmnpoBaHHOe 3aHATME

Tema 4.5 CopepkaHue yuebHOro matepumana

TpuroHomeTpuyeckmne Ob6nactb onpeneneHna U MHOXKECTBO 3HAaYEHUA TPUTOHOMETPUYECKUX YHKLNNA.

dYHKUMK, UX CBOMCTBA M

YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPMFOHOMETPUYECKUX GYHKLMI. CBOMCTBA M

rpadmku rpadurkmn GyHKUMM y = cos X, y =sin X, y =tg x, y = ctg x.
KombunHMpoBaHHOE 3aHATHE.
Tema 4.6 CopeprkaHue yyebHoOro matepmnana

CkaTue 1 pacTarKeHue rpadpuKoB TPUTOHOMETPUYECKUX PYHKLMNA.

MK...
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Mpeobpa3oBaHue MpeobpazoBaHune rpadprMKoB TPUTOHOMETPUYECKUX GYHKLUI

rpaduKkos MpaKTuyeckoe 3aHATUE

TPUTOHOMETPUYECKUX

bYHKUMM

Tema 4.7 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
Onucanue moayns)

NPOW3BOACTBEHHbIX
NpoLeccoB € MNOMOLbIO
rpadmkoB PpyHKLMMN

Mcnonb3oBaHMe CBOMCTB TPUFOHOMETPUYECKUX GYHKUMIA B NPOPECCUMOHANbHbIX
3afavax

ﬂpaKTW-IeCKOG 3aHATUE

Tema 4.8 CoaeprkaHue yyebHoro matepuana
ObpaTHble ObpaTHble TpUroHomeTpuyeckne GyHKLMKU. Nx cBoiicTBa 1 rpadmKm
TpUroHomeTpuyeckme
KombunHMpoBaHHOE 3aHATHE
dYHKUMM
Tema 4.9 CoaeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme YpaBHeHue cos X = a. YpaBHeHue sin X = a. YpasHeHue tg x = a, ctg x = a. PeweHune

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPUYECKMX YyPaBHEHW OCHOBHbIX TUMNOB: npocrenwne
TPUrOHOMETPUYECKME YPaBHEHUA, CBOAALIMECA K KBagpaTHbIM, pellaemble
Pa3NoXKeHUeM Ha MHOMKUTENU, OAHOPOAHbIE.

MpocTeine TPUroHOMETPMUUYECKME HEPABEHCTBA

KombuHMpoBaHHOE 3aHATHE.

Tema 4.10 CopeprkaHue yyebHOro matepuana

Cucrembl Cnctembl NPOCTENLLNX TPUTOHOMETPUYECKMX YPAaBHEHUI

TPUTOHOMETPUYECKMX KombuHMpoBaHHOe 3aHATME

ypaBHEHUI

Tema 4.11 CoaeprkaHue yyebHoro matepuana

PeweHne 3apay. ocHosbl | [peobpasoBaHue TPUTOHOMETPUYECKUX BblpaXKeHUN. PeweHwe
TPUTOHOMETPUMN. TPUTOHOMETPMYECKMX YPAaBHEHUA M HEPABEHCTB B TOM YMCNE C UCMONb30BaHMEM
TpuroHomeTpUuyeckme CBOMCTB GYHKLUMNA.

bYHKUMM KoHTponbHan pabota
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Paspen 5. 8

KomnnekcHble uncna

Tema 5.1 CopeprkaHue yyebHoro matepuana

KomnneKcHble yncna MNoHATME KomnneKcHoro ymcna. ConpsarKeHHble KOMMAEKCHble Yncaa, Moaynb U
AprymeHT KOMMJIEKCHOro 4ucna. dopma 3anucM  KOMMAEKCHOro  4yucaa 4
(reomeTpuyeckas, TpuUroHomeTpuyeckasn, anrebpaunyeckasn). ApudmeTuyeckue
AENCTBUA C KOMMNIEKCHBIMM YNCTaMM
KombuHMpoBaHHOE 3aHATUE

Tema 5.2 CopeprkaHue yyebHoOro matepuana

MpumeHeHne BbinosiHeHMe pacyeToB C MNOMOLWbI  KOMMNAEKCHbIX u4ucen. [lpumepsbl

KOMMNAEKCHbIX Yncen NCMNoONb30BaHUA KOMMNAEKCHbIX Yncen 4
MpaKTuyeckoe 3aHATUE

Paspen 6. MpoussogHas 40

yHKUUKN, ee npumeHeHue

Tema 6.1 CopeprkaHue yyebHOro matepuana

MoHATMe  npou3BOAHONM. | OnpeaeneHne YMCA0BOW NOCNeA0BaTENbHOCTM M cnocobbl ee 3agaHMA. CBoMCTBa

dopmynbl M nNpaBuaa | YACNOBLIX NocsenoBaTesibHOCTeN. OnpegeneHve npeaena nocnenoBaTe/IbHOCTU.

andpdepeHUnpoBaHUA BbluncneHne npepenoB  nocnegosatenbHocTer.  [pegen  GyHKUMM  Ha 2 OR-01, OK-02,
H6eckoHeuHocTU. Mpegen GyHKUMK B TouUKe. [MMpupalteHne aprymenTa. MpupaweHue OK-03, OK-04,
byHKUMK. 3apauun, npuBoAAlMe K MOHATUIO npou3BogHon. OnpeaeneHve OK-05, OK-06,
NPOW3BOAHON. ANTOPUTM OTbICKAHUA NPOM3BOLHOWM OK-07
Komb6uHMpoBaHHOe 3aHATHE fK...

Tema 6.2 CopeprkaHme yyebHoOro matepmnana

MponssogHble cymmbl, | ®opmynbl anddepeHumpoBaHus. NMpasuna guddepeHUnpoBaHma 6

Pa3HOCTN NpPOon3BeAEHUA,
4aCTHOro

KOM6MHVIpOBaHHOG 3aHATUE

Tema 6.3

CopeprkaHue yyebHoro matepmana
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MpounssogHble
TPUrOHOMETPUYECKMX
¢YyHKUmM.  MpowussogHan
CNOXHOMN QYHKLNK

OnpeaeneHune cnoxkHov GpyHKUMK. [Mpon3BoAHANA TPUFOHOMETPUYECKUX DYHKLNIA.
Mpoun3BogHasA CNOXKHON PyHKUUM

KOM6MHMpOBaHHOG 3aHATUE

Tema 6.4

MNoHaTue o]
HenpepbIBHOCTU GYHKLUM.
MeTopg nHTepBanos

CopeprkaHue yyebHoro matepmana

MoHATNe HenpepblBHOM PyHKLMK. CBOMCTBA HENpPepPbIBHOM GYyHKUMMK. CBA3b MeXay
HenpepbIBHOCTbID U AnddepeHLMpyeMocTblo  GYHKLMM B TOYKe. ANrOpuUTM
pelweHna HepaBeHCTB METO40M UHTEPBAIOB

KombunHMpoBaHHOE 3aHATHE

Tema 6.5 CopeprkaHue yyebHOro matepuana
feomeTpuruecKknin N | TeOMeTpUYECKNI CMbICA NPOU3BOAHON YHKUMM — yYrnoBoi KoadPUUMeEHT
dunsnyeckmni CMbICN | KacaTenbHOM K rpadmky yHKUMM B TOYKe. YpaBHEHME KacaTeslbHOW K rpaduky
npon3BoAHOM GYHKLUMN. ANTOPUTM COCTaB/IEHMA YPABHEHMA KacaTeNbHOM K rpaduKky GpyHKuum
y=f(x)
KombuHMpoBaHHOE 3aHATUE
Tema 6.6 CoaeprkaHue yyebHoro matepuana
dursmyeckunis CMbICN | DU3NYECKUN (MEXaHUYECKUI) CMbICA NMPOM3BOAHOM — MIHOBEHHAA CKOPOCTb B
npou3BoAHOM B | MOMeHT BpemeHnt:v=S"' (t)

npodeccMoHanbHbIX
3afa4ax

npaKTMl-IECKOE 3aHATUE

Tema 6.7
MOHOTOHHOCTE  QYHKLUMN.
To4YKM aKCTpemyma

CopeprkaHue yyebHoro matepmana

Bo3pactaHne n yb6biBaHME ¢GYHKLMKU, COOTBETCTBME BO3PACTaHMA W ybbiBaHMA
OYHKUMM  3HaKy npou3BoAaHOM. [loHATME NpPOM3BOAHOW BbICLWIEro MOPSAKa,
COOTBETCTBME 3HAKa BTOPOM MPOU3BOAHOM BbIMYKAOCTM (BOrHYTOCTMU) GYHKLUMU Ha
oTpe3Ke. 3a4aynm Ha MaKCMMyM U MUHUMYM. [OHATME acMMNTOTbI, CNocobbl KX
onpeaeneHna. ANroputm mccnefoBaHUA GYHKUMM M NOCTPOeHMA ee rpaduKa ¢
NomMoLLbio NPOU3BOAHON. [IpObHO-NMHENHAA PYHKLNSA

KombunHnpoBaHHOE 3aHATUE

Tema 6.8

CopeprkaHue yyebHoro matepmana
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NccnepoBanue GyHKUMIA n

NccnepoBaHme pyHKUMM HA MOHOTOHHOCTb U NOCTPOEHMe rpadUKoB.

nocrpoerue rpagukos KoMBuHUpOBaHHOE 3aHATHE 4
Tema 6.9 Hanbonblwee u | CoaeprkaHue yuebHOro matepuana
HauMeHblLee 3HavyeHuA | HaxoxkaeHne Haubosbllero U HaumeHbllero 3HadyeHuit GyHKUWIA, MOCTpOeHue
dYHKUMM rpadmMKOB MHOFOY/IEHOB C MCMOJIb30BAHMEM annapaTa MaTeMATUYECKOro aHaM3a 2
KombuHMpoBaHHOe 3aHATME
Tema 6.10 MpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUe (coaeprKaHue NPUKNA[HOro
HaxoxgeHwne mopaynn)
ONTUMaNbHOro pesysbTaTa | HaumeHblee 1 Hanbonbliee 3HaYeHNE PYHKLNK 6
C NOMOLLbIO NPOU3BOAHON | MMpaKTUYECKoe 3aHATUE
B MPAKTUYECKNX 3a4a4ax
Tema 6.11 CopeprkaHue yyebHOro matepuana
PeweHne 3aga4. | Popmynbl 1 npasuna gudpdepeHunposanma. NccnegoBaHme GyHKLUI C NOMOLLbIO
MpounssoaHaa GyHKUMK, ee | nponssoaHoW. Hanbonbluee 1 HaMMeHbLiee 3HaYeHUn GyHKUUK 2
npMMeHeHue KoHTponbHan paboTa
Paspen 7. 46
MHoOrorpaHHMKM M Tena
BpaweHusa
Tema 7.1 CopneprkaHue yyebHoro matepmuana
OK-01, OK-02,
BepwuHbl, pebpa, rpaHu | MoHATME MHOrorpaHHWKa. Ero snemeHTbl: BeplnHbl, pebpa, rpaHu. [OuaroHans. OK-03. OK-04
MHOrOrpaHHMKa CeueHue. BbinyK/ble 1 HEBbIMYK/ble MHOFOTPaHHUKM ’ ’
OK-05, OK-06,
KombuHMpoBaHHOe 3aHATME 2
OK-07
Tema 7.2 CopeprkaHue yyebHoOro matepuana K
Mpunsma, ee | MNoHATMe npusmbl. Ee ocHoBaHMA 1 6oKoBble rpaHW. BbicoTa npmamebl. Mpaman m
coctas/AolWmMe, cevyeHue. | HaKNoHHaA Npu3ma. MpasuabHaa npmnsma. Ee ceyeHme
MpAmaa K1 npaBuabHaa | KombUHMpPOBaHHOE 3aHATUE 2
npu3ambl
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Tema 7.3 CopeprkaHue yyebHoro matepuana

Mapannenenuneg, Kyb6. | Mapannenenunen, cBOCTBa MPAMOYro/ibHOrO napannenenunena, Kyb. CeyeHue
CeyeHne Kyba, | Kyba, napannenenuneaa

napannenenuvneaa KombuHMpoBaHHOe 3aHATME

Tema 7.4 CoaeprkaHue yyebHoro matepmnana

Mupamnaa, ee | Mupammaga un ee anemeHTbl. CeyeHne nupamuapl. [lpaBuanbHaa nNupammaa.

COCTaBNAOLLME, CEYEHME.
MpasunbHas  nNupamuaa.
YceyeHHaa nupammnaa

YceyeHHas nnpamunaa

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.5

CoaepskaHue yuebHoro matepuana

BokoBas n nonHasa | Mnowaab 60KOBOM M NOJIHON NOBEPXHOCTU NPU3MbI, MUPaAMUAIbI
NoBEepPXHOCTb npu3mbl, | KoMbUHMPOBAHHOE 3aHATUE

nuMpammapbl

Tema 7.6 CoaeprkaHue yyebHoro matepuana

CummeTpuma B Kybe,
napannenenunege,
npusme, nMpamuge

CMmMmeTpuAa OTHOCUTENbHO TOYKM, MPAMOWN, NAOCKOCTU. CummeTpua B Kybe,
napannenenunege, Nnpusme, nupamuae

KombuHMpoBaHHOE 3aHATUE

Tema 7.7
Mpumepbl CUMMETPUA B

NMpodeccMoHanbHO-OPUEHTUPOBAHHOE CoAepKaHue (coaep’kaHue NPUKNAZHOTO
mopayna)

npodeccum CvummeTpus B NPUPOJE, apXUTEKTYpPE, TEXHUKE, B BbITy
MpaKTuyeckoe 3aHATUE
Tema 7.8 CopepkaHue yyebHoOro matepumana

MpasunbHble

NMoHnAaTHe npaBuUIbHOIo MHOrorpaHHMKa. CsolicTBa npaBuabHbIX MHOTOrpaHHNUKOB

MHOTOrPaHHUKK, nx | MpaKTUyeckoe 3aHATHE
cBOMCTBaA
Tema 7.9 CoaeprkaHue yyebHoro matepuana

Unnanngp v ero anemeHTbl. CeyeHne umnmHapa (napannenbHoe OCHOBAHWUIO U OCK).
PasBepTKa umnmHapa
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Unnnugp, ero
coctasnaowme. CeyeHune
uMAnMHApa

KombunHnpoBaHHOEe 3aHATHE

Tema 7.10
KoHyc, ero coctasnawowme.
CeyeHue KOHYyca

NpodeccmoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (copep)KaHue NPUKNALHOrO
mopaynn)

KoHyc 1 ero anemeHTbl. CeyeHne KoHyca (MapannenbHoe OCHOBaHWIO M Npoxoasllee
yepes BeplUMHY), KOHUYECKNe ceyeHua. Pa3BepTKa KoHyca

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.11 CopeprkaHue yyebHOro matepuana

YceueHHbIM KOHYC. | YceyeHHbIN KOoHyc. Ero o6pasytowas u BbicoTa. CeyeHne yce4yeHHOro KoHyca
CeuyeHune yCceyeHHOro | KombuHMpPoBaHHOE 3aHATUE

KOHyca

Tema 7.12 CopeprkaHue yyebHOro matepuana

Wap n cdepa, ux ceueHuns

Wap v cdepa. BsaumHoe pacnonoxkeHue coepbl M naockoctn. CeyeHne wapa,
cohepbl

KOM6MHMpOBaHHOG 3aHATHUE

Tema 7.13

MNoHsTMe 06 obbeme Tena.
OTHoWweHune obbemoB
noAobHbIX TEeN

CopeprkaHue yyebHoro matepmana

MoHATMe 06 obbeme Tena. Obbem Kyba M NPAMOYronbLHOro napannenenvnesa.
O6bem npuambl U umanHapa. OTHoweHne o06bemoB NoA06HbLIX  Ten.
FeomeTpUYecKunin cmbicn onpeaenuntens 3-ro nopaaKa

KombUuHMpoBaHHOE 3aHATUE

Tema 7.14
O6bembl ¥ naowaau
noBepxHocTen Ten

CopeprkaHue yyebHoro matepmana

O6bembl NMpammapbl 1 KoHyca. O6bem wWwapa. Maowaan NnoBepxHocTeln Ten

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 7.15

KombuHaumm
MHOTOrpaHHUKOB U Ten
BpalleHun

CopepykaHue yuebHoOro matepumana

KombuHaumm reomeTpuyeckux Ten

MpaKTnyeckoe 3aHATUE
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Tema 7.16
[eomeTpuryeckme
KOMOBMHaLMM Ha NpaKTUKe

CopeprkaHue yyebHoro matepmana

Ncnonb3oBaHMe KOMOMHALMM MHOFOrPaHHWKOB M TeN BpaWEHMA B MPAKTUKO-
OPMWEHTUPOBAHHbIX 3aZa4ax

MpaKTuyeckoe 3aHATUE 4

Tema 7.17 CoaeprkaHue yyebHoro matepmnana

PeweHwne 3a4a4. | O6bembl M NAOWAAM MOBEPXHOCTM MHOTOrPAHHMKOB M TeN BPaLLeHMUA

MHororpaHHUKM 1 Tena | KoHTposbHasa paboTta 2

BpaLLeHnn

Paspen 8. 14

MNepBoo6pasHan

¢yHKLUUN, ee npuMmeHeHue OK-01, OK-02,

Tema 8.1 CopeprkaHue yyebHoro matepuana

MepBoobpasHaa PyHKUMMK. | 3afa4ya O BOCCTAHOBAEHUWN 3aKOHa ABUMKEHUSA NO U3BECTHOW CKOPOCTU. lMoHaTUe gigi' gﬁgg'

Mpasuna HaxoXAeHUA | nHTerpnpoBaHuA. O3HaKOM/IEHME C NOHATUEM WMHTerpana u nepsoobpasHoin ana _O+; 07_ ’

nepsoobpasHbIxX ¢yHKumm y=f(x). PeweHne 3apay Ha cBA3b NepBoobpasHOM U ee NMPOU3BOAHOM, m;
BblUMCNEHME NepBoO6PasHON ANA AaHHOW OYHKUMM. Tabnuua dopmyn ans
HaxoXAeHUs nepBoobpasHbix. M3yyeHne npasBuaa BblMCAEHNA NepBOO6Pa3HOM 2

KombUuHMpoBaHHOE 3aHATUE
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Tema 8.2
Mnowanb KPUBOANHENHOM

CopeprkaHue yyebHoOro matepuana

3a,u,atw|, npueogAawme K NOHATUIO onpedeneHHoro nHterpasia — O BblMUCNEHUU

Tpaneuuu. dopmyna | nnowaanm KpPUMBOZIMHEMHOW Tpaneumm, O nepemMeleHn TouKku. [loHATMe
HbtoToHa — /lenbHMua onpenenéHHoro  MHTerpana. FeomeTpnuecknin =~ 1 PU3IMYECKMA  CMbICA
onpeaeneHHoro nHterpana. Popmyna HotoToHa— JlenbHULA 2
KombunHupoBaHHOE 3aHATUE
Tema 8.3 CopeprkaHue yyebHoro matepuana
HeonpeaeneHHbii n | MoHATUE HeoNpeaeneHHoro nHTerpana
onpeaeneHHbln KombuHnpoBaHHOe 3aHATUE 2
MHTEerpanol
Tema 8.4 CoaeprkaHue yyebHoro matepuana
MoHaTne 06 | FeomeTpMYECKUit CMbIC/T ONpeaeieHHOro UHTerpana
onpeaeneHHoM mnHterpane | KombMHMpoBaHHOeE 3aHATME 2
KaK naowaau
KPMBONMHENHOM Tpaneumm
Tema 8.5 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUeE (coaeprKaHue NPUKNA[HOro
OnpeaeneHHbI UHTerpan | moayns)
B *KU3HMU FeomeTpuyecknii cmbicn onpegeneHHoro uHterpana. Popmyna HboToHa -
NeibHuua.
PeweHwne 3aga4 Ha NPUMEHEHME UHTErpana ANa BblUMCAEHUA PU3NYECKUX BENNUUH
M naouiaaen 4
MpaKTnyeckoe 3aHATUE
Tema 8.6 CopeprkaHue yyebHOro matepuana
PeweHne 3apa4. | MepBoobpasHaa pyHKuuK. MpaBuna HaxoxaeHma nepBoobpasHbix. Ee npyumeHeHne
MepsoobpasHaa GyHKUMK, | KoHTpoNbHaA paboTa 2
ee NpUMeHeHune
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-Oif CTeneHM M3 AeicTBUTENbHOrO Yncaa. PyHKuMn v = VX nx

CBOWCTBA csoncTBa U rpadmkun. CBOMCTBA KOPHA N-OM CTeNeHn
KoMBUHMpOBaHHOE 3aHATHE 4

Tema 9.2 CopepkaHue yyebHoOro matepuana

MpeobpasoBaHue MpeobpasoBaHWe MppPaLMOHAIbHbIX BbIPaXKEHWUN

BbIPAXKEHWIN C KOPHAMM N- | KOMBUHMpPOBaAHHOE 3aHATHE 4

Ol cTeneHu

Tema 9.3 CopeprkaHue yyebHoOro matepuana

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

pPauUMOHaNbHbIM M | cBOMNCTBA M rpaduKm

OENCTBUTENbHbBIM KombuHmMpoBaHHOe 3aHATME 2

nokasaTenamm

Tema 9.4 CopeprkaHue yyebHOro matepuana

PeweHwne PaBHOCUMNBLHOCTL MPpPALMOHANbHbLIX YpPaBHEHMA W HepaBeHCTB. MeTtoabl UX

NpPpPaLNOHANbHbIX pelweHuns. PelweHne NppaumoHanbHbIX YPaBHEHNI U HEPABEHCTB

ypaBHEHWU N HEPABEHCTB | KOMBUHMPOBaHHOE 3aHATHE 6

Tema 9.5 CopeprkaHue yyebHOro matepuana

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

CteneHHas ¢oyHKUMA YPaBHEHWUI U HEPaBEHCTB 2
KoHTposbHas paboTa

Paspgen 10. 18

MokasatenbHaa pyHKUMA

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

MokasatenbHaa ¢yHKUMA, | CTeneHb C MPOMU3BOJIbHBIM  AEMCTBUTENbHLIM  MOKasaTenem. OnpepeneHue OK-O3’ 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
YPaBHEHWI M HEPABEHCTB

CopeprkaHue yyebHoOro matepuana

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

PelwweHne nokasaTelbHbIX HEPABEHCTB 8
MpaKTnyeckoe 3aHATUE
Tema 10.3 CoaeprkaHue yyebHoro matepunana
Cuctembl MokasaTenbHbIX | PeweHne cMctem NoKasaTeibHbIX YPaBHEHW
YPaBHEHW KombuHMpoBaHHOe 3aHATME 4
Tema 10.4 CoaeprkaHue yyebHoro matepuana
PeweHwne 3af4a4. | PeweHne noOKasaTeNbHbIX YPaBHEHUA METOAOM YpPaBHMBAHWA MOKasaTenem wm
MoKasaTenbHana pyHKLUSA MEeTOA40M BBEAEHMA HOBOM NepeMeHHOMN. PelleHne NoKa3aTe /ibHbIX HEPABEHCTB
KoHTponbHan pabota 2
Paspgen 11. Jlorapudpmbl. 30
Norapundpmunueckan
dyHKumA
Tema 11.1 CopeprkaHue yyebHoOro matepuana
Norapudm yncna. | Jlorapudm ymcna. ecATMYHbIN U HaTypasibHbIN I0raprudMbl, YNCO €
[ecaTnyHbIn n | KombnHUpoBaHHOE 3aHATHNE
HaTypa/ibHbIA norapudmel, 4 OK-01, OK-02,
4yncno e OK-03, OK-04,
Tema 11.2 CopeprkaHue yyebHOro maTepuana OK-05, OK-07
CsolicTBa norapuémos. | CeoiictBa norapuédmos. Onepaums norapuPpmmnpoBaHus. MK...
Onepauus KombuHMpoBaHHOe 3aHATME 6
norapndmmposaHms
Tema 11.3 CopeprkaHme yyebHoro matepmnana
Norapuédmmnyeckasn Norapudmunyeckan pyHKLMA U ee CBOICTBA
$YHKUMA, ee CBOMCTBA KombunHupoBaHHOE 3aHATHE 4

Tema 11.4

CopeprkaHue yyebHoro matepmana
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PeweHune
norapndmmyecKkmx
YPaBHEHWI M HEPABEHCTB

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

Norapudmmnueckme HepaBeHCTBA 8
KombuHMpoBaHHOE 3aHATUE
Tema 11.5 CoaeprkaHue yyebHoro matepmnana
Cuctembl ANrOpuUTM peLleHns CUCTEMbI YPaBHEHWUI. PaBHOCMIbHOCTb A0rapuPmMmnYecKkmnx
norapmdmmyeckunx 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
MaTemMaTuyecKkme CBOMCTBa 4
MNpakTnyeckoe 3aHATUE
Tema 11.7 CoaeprkaHue yyebHoro matepuana
PeweHne 3agay. | Jlorapnommyeckas GyHKUMA. PelleHne npocTerwmnx norapudmmnyecknx ypaBHeHnm
Norapudmsl. KoHTposibHas paborta 2
Norapnomumnyeckas
dYyHKUMA
Paspen 12. 10
MHoXecTBa. DnemeHTbl
Teopuu rpados
Tema 12.1 CoaneprkaHue yyebHoro matepmuana
MHoxecTBa MNMoHATMe mHOoXKecTBa. NoamHoKecTBO. Onepaummn ¢ MHOXKecTBamm
KombuHMpoBaHHOE 3aHATUE 2
Tema 12.2 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
Onepaumn c MHOXKecTBaMu | moayns)
Onepauunmn ¢ MHOXKecTBaMu. PelueHne NpuKNaaHbIX 3a4a4
MpaKTrMyeckoe 3aHATHE 2
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Tema 12.3 CopeprkaHue yyebHoro matepuana
Fpadbl MoHATHe rpada. CBA3HbIN rpad, AepeBo, UMKA rpad Ha NOCKOCTH
MpaKkTnueckana pabota 4
Tema 12.4 CopeprkaHue yyebHoro matepuana
PeweHwue 3a4a4. | Onepaumm ¢ MHOXKecTBamun. OnmncaHme peanbHbIX CUTYaLMIM C MOMOLLBIO MHOXKECTB.
MHoxectBa, padbl M unx | NMpumeHeHMe rpadoB K peLLeHnto 3a4a4
npumeHeHue KoHTponbHasa paboTa 2
Paspen 13. 2nemeHTbl 26
KOMBUHaATOPUKM,
CTaTUCTUKN U Teopum
BEpPOATHOCTEM
Tema 13.1 CopeprkaHue yyebHOro matepuana
OcHoBHble NOHATKA | [NepeCTaHOBKMU, pa3MeLLLeHUA, coYeTaHuA.
KOMOBMHATOPUKM 4
KombunHMpoBaHHOE 3aHATHE.
Tema 13.2 CopeprkaHue yyebHOro matepuana
CobbiTne, BEPOATHOCTb | COBMECTHblE M HECOBMECTHbIE CObbITUA. Teopembl 0 BEPOATHOCTU CYMMbl COOBITUN. OK-01, OK-02,
cobbitna. CnoxkeHne U1 | YcNOBHaA BEPOATHOCTb. 3aBUCMMble W He3aBUCMMble cOBbITMA. Teopembl O OK-03, OK-04,
YMHOeHWEe BEPOATHOCTEN | BEPOATHOCTU NPOU3BEAEHNUA COBLITUIA. OK-05, OK-07
KombuHMpoBaHHOe 3aHATME 4 lK...
Tema 13.3 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
BepoATHOCTb B | moAayns)
NpodeccnoHabHbIX OTHOocMTeNbHaA 4YacTota cobbiTMA, CBOMCTBO ee yCToMuMBOCTM. CTaTucTUyeckoe
3aga4ax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cObbITUA
MpaKTuyeckoe 3aHATUE 4
Tema 13.4 CopeprkaHue yyebHoOro matepmnana
OncKkpeTHasn cnyyalriHaa | Bugbl caydanHbix BenuvunH. OnpeaeneHuve OUCKPETHOM CAy4yallHOM BeNWMYUHBbI.
BEe/IMUYMHA, 3aKOH ee | 3aKoH pacnpegeneHna AOUCKPETHOM CAy4yarlHOW BenuuuHbl. Ee uucnosble
pacnpegeneHumn XapaKTepuUCTUKU 4
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KombunHnpoBaHHOEe 3aHATHE

Tema 13.5

3agaunM  maTemaTtuyeckom

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 npakTuKke

n

mopaynn)

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

MpaKkTnyecKkoe 3aHATHE
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Tema 13.7 CopeprkaHue yyebHoro matepuana
PelweHne 3a4a4. | dnemeHTbl KOMbUMHaTOpuKU. CobbiTMe, BEPOSTHOCTb CObObITUA. ChoxeHune W
dnemeHTbI YMHO}eHWe BepOoATHOCTEN
KOMBUHATOPMKM, KoHTponbHasa paboTa 2
CTAaTUCTUKN N Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHUA U 28
HepaBeHCTBa
Tema 14.1 CopeprkaHue yyebHOro matepuana
PaBHOCMAbHOCTb PaBHOCUMNBLHOCTb YpaBHEHWUI U HepaBeHcTB. OnpepeneHuns. OCHOBHbIe TeOpPeMbI
YPaBHEHUI N HEPaBEHCTB. | PaBHOCU/IbHbIX Mepexodax B YypaBHEHMAX M HepasBeHcTBax. O6uwme meToAbl
Oblwme meToApbl PeLeHna | pelleHuna ypaBHEHWIA: Nepexos, oT paBeHCcTBa GYHKLMIA K PaBEHCTBY apryMeHTOB ANs 4
MOHOTOHHbIX GYHKUMA, MEeTOZ Pa3NoXKeHUA Ha MHOXUTeNu, meTos BBeAeHWA
HOBOM NepemeHHON, PYHKLMOHANbHO-TPaPUUECKMIA METOL
KombuHmMpoBaHHOe 3aHATME
Tema 14.2 CoaeprkaHue yyebHoro matepuana OK-01, OK-02,
Fpadmyeckuin meTtog, | Obwmne meToabl PELLEHNA HEPABEHCTB: NEPexXo, OT CPaBHEHMA 3HAYEHUIM QYHKUNI OK-03, OK-04,
peweHuns YPaBHEHWUM, | K CPaBHEHUIO 3HAYEHWN apPrymeHTOB [A/1A MOHOTOHHbIX GYHKUUIA, MeTos, OK-05, OK-06,
HepaBeHCTB NHTEPBaNOoB, PyHKUMOHANbHO-TpadUulecknin metog,. Mpaduyeckmin meTtog, pelieHmsa OK-07
YPaBHEHWUI N HEPaBEHCTB 4 MK...
KomburHmnpoBaHHOe 3aHATME
Tema 14.3 CopeprkaHue yyebHOro matepuana
YpaBHeHUA n HepaBeHCTBa | OnpegeneHne mopayna. Packpbitme mogyna no onpeaeneHuto. lpoctenwme
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. MNpocTeline ypaBHEHMA M HEPABEHCTBA C NapamMeTpom
C MapameTpamu KombuHnpoBaHHOE 3aHATUE 6
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Tema 14.5 NpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNAZHOro
CoctaBnieHVMe U pelleHne | moayna)

I'IpO(I)eCCMOHaJ'IbeIX 3apay | PeweHne TeKCTOBbIX 3a4au I'IpOd)eCCMOHal'IbHOI'O cogepKaHunA

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

MpakTnyeckoe 3aHATUE 2
MpomexyTouHana aTTectaumna (JK3ameH) 6
Bcero: ‘ 340

Mo Kaxcdoli meme onucsisaemcsa cooepicaHue y4ebHo20 Mamepuanad (8 OUOAKMUYECKUX eOUHUUAX), HAUMEeHOBAHUS He0bX00UMbIX 1060paMOpPHbIX, MPAKMUYECKUX
U UHbIX 3aHamut. O6vem yacos onpedesisemcs no Kaxcool nosuyuu cmonabya 3.
*MpogheccuoHanbHO-0pUEHMUPOBAHHOE COOEPXHCaHUEe MoXtem bbimb pacripedesneHo o pasdenam (memam) uau CKOHUeHMpPUpPosaHo & pasoese MpuKknadHol modysb
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3. Ycnosusa peanusayum nporpammbl 06weobpasoBatenbHOM AUCUUN/IUHDI

3.1. Ana peanusaumu nporpammbl AUCLUNAUHBLI AONXKHbI 6bITb NPeAYCMOTpPEHDI
cnepyoume cneymanbHble NOMeLLeHUA:

Peanusauna nporpammbl AUCUUNAMHBLI TpebyeT Hannuma ydyebHoro KabuHeTa
MaTeEMaTUKN.

Ob6opyaoBaHue yyebHoro kabuHera:

- MOCaf04Hble MecTa No KOIMYEeCTBY 06yYaroLWmxCs;

- paboyee mecTo npenogasaTens;

- KOMNNEKT y4ebHOo-HarnagHbIx nocobumi;

- KOMMJIEKT 3/IEKTPOHHbIX BUAEOMATEPUNANOB;

- 33/1aHUA ANA KOHTPObHbIX paborT;

- NpodeccnoHabHO OPUEHTUPOBAHHbIE 33JaHUSA;

- MaTepunanbl 3K3ameHa.

TexHu4yeckue cpeacTsa obyyeHums:

- MePCOHaNbHbI KOMNbIOTEP C IMLEH3MOHHbIM NPOrpaMmHbIM obecneveHnem;

- MPOEKTOP C IKPaHOM.

3.2. UHdpopmaymoHHoe obecneueHune obyueHus

1. Ona peanusaumm nporpammbl 6ubnmotedyHbit ¢poHa ob6pa3oBaTeIbHOM
opraHuMsauMn AOJ/I)KEH MMETb MeyvaTHble W/UAKN 3NEeKTPOHHble obpa3oBaTesibHble U
MHOOPMALIMOHHbIE  Pecypcbl, PEKOMEHAOBAHHble  ANA  MUCMNO/Ab30BaHWS B
o6pa3oBaTeNIbHOM NpoLLecce, He CTapLle NATU IET C MOMEHTA U34aHuA.

2. PekomeHayemble neyaTHble U34aHMA N0 peanm3aumm obweobpasoBaTeibHOM
ANCUMNANHBI NPeACTaB/eHbl B METOAMYECKMX PEKOMEHZAUMAX MO OpraHu3auum
obyyeHus.
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4. KOHTPO/b 1 OLEeHKa pe3ynbTaToB 0CBOeHUA 06weobpasoBaTenibHOM
AVUCLUN/IUHDI

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

PaCKpbIBaAkOTCA yepes AncumnninHapHbolie pe3ynbTaThl, HarpaB/EeHHbIE Ha

dopmmpoBaHue obwmx U NpodpeccMoHanbHbIX KOMNETEHUMI NO pa3genam U Temam
cogeprkaHma yuebHoro matepmana.

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-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 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembi 11.1, 11.2, 11.3 NM-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, Tembi 13.1, 13.2, 13.3, 13.4, 13.5

O6wana/npodeccuoHanbHan Paspen/Tema Tun oueHOoYHbIX
KOmMneTeHuua meponpuaTua
OK 01. Bbibupatb cnocobbl P 1, Tema 1.1, 1.2, 1.3 M-o/c>, 1.4, 1.5, | TectupoBaHue
pelleHna 3aaauy 1.6 YCTHbII onpoc
npodeccroHanbHOW P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | Maremaruueckuii
LEeATEeNIbHOCTU 2.6 ONKTaHT
P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4
MPUMEHUTENBHO P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7 | VHAMBMAYaNbHaR
K Pa3/IMYHbIM KOHTEKCTam M-o/c, 4.8,4.9,4.10, 4.11 camocToATeNbHanA
P5, Tembl 5.1,5.2 paboTa
P 6, Tembi 6.1, 6.2,6.3,6.4, 6.5, 6.6, MpeacrasneHue
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaToB

npaKkTU4Yeckux pabor
3awwmnTa TBOPYECKUX
pabot

3awmTa
UHANBUAYANbHbIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHwne
9K3aMeHaLMOHHbIX

BbIMNO/IHEHWNA 3a4a4

6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

N-o/c, 13.6 3apaHNiA

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

MN-o/c, 14.6
OK 02. Ucnonb3osaTb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coBpemeHHble cpeacTsa P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/¢, | YcTHbIN onpoc
NOWCKa, aHanm3a u 2.6 MaTtemaTnyeckuni

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
MHTepnpeTaunm ONKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
MHPOPMaLMK, U M-o/c, 4.8, 4.9, 4.10, 4.11 UHanBmnayanbHasn
MHPOPMALMOHHbIE P5, Tembl 5.1, 5.2 camocToAaTeNnbHas
TEXHOANOrNN ANA P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6, pabora

5 MpoeccuoHanbHoe-opueHMUPOBAHHOE cOOEPHaHUEe
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npodeccnoHanbHoOm
AeATeNIbHOCTH

P7, Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-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, 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 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, Tembl 13.1, 13.2,13.3, 13.4, 13.5

MNpeacTasneHue
pe3ynbraTos
npaKkTUyYeckux pabor
3awmTa TBOPUECKUX
pabot

3awmTa
WHOMBUAOYANbHbIX
NPOEKTOB
KoHTponbHana paboTa
BbinonHeHune

MN-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | >K3aMEHALNOHHBIX
MN-o/c, 14.6 3afiaHum
OK 03. MNMnaHnpoBsatb U P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
peann3oBbIBaTH P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, | YcTHbIN onpoc
cobcTBeHHOE 2.6 MaTtemaTuyeckui
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
npodeccnoHanbHoe U OVKTaHT
P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
JINYHOCTHOE pa3BUTUE, N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBMAayanbHan
npeanpUHUMaTENbCKYIO P5, Tembl 5.1, 5.2 camocToAaTenbHasn
AEeATENIbHOCTbL B P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
npodeccmoHanbHo coepe, 6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 MNpeacTtasneHue
MCMNO/1b30BaTb 3HAHMA MO P7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6, pesynbTaTos

$GUMHAHCOBOM rPaMOTHOCTH B

Pa3/IMYHbIX ¥KMU3HEHHbIX
CUTyaumax

7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

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, Temsbi 11.1,11.2, 11.3 N-0/c,
11.4,11.5,11.6 N-o/c, 11.7

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

NpPaKTUYecKMx pabort
3awmTa TBOPYECKUX
pabor

3awmTa
WHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX

MN-o/c, 13.6 .
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | 32A3RM
MN-o/c, 14.6
OK 04. 3¢ deKkTnBHO P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
B3aMMO/eiCcTBOBaTH U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/¢, | YcTHbIN onpoc
paboTaTb B KONIEKTUBE U 2.6 MaTemaTmnyecKkuin
P 3, Temni 3.1, 3.2, 3.3 M-0/c, 3.4
KoMaHae ONKTaHT
P4,Temb 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 HANBUAYa/bHAA
P 5' Temsbl 5.1, 5.2 CaMOCTOoATEeNbHAA
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 M-o/c, 6.8, 6.9, 6.10 NM-0/c, 6.11 MpeacTasneHve
pe3ynbTaToB

NpaKTUYecKmx pabor
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P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-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, 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 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

3awmTa TBOPYECKMX
paboTt

3awmTa
WHOMBUAOYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHwne
3K3aMeHaLMOHHbIX

P 13, Temb 13.1,13.2, 13.3, 13.4, 13.5 | >oAaH
MN-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3,14.4, 14.5
MN-o/c, 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, Tembr 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcTHbIN onpoc
KOMMYHMKaLMIO Ha 2.6 MaTemaTnyecKkmi
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocy4apCcTBeHHOM A3blKe AUKTaHT
. P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
Poccuinckoit Pegepaumm c N-o/c, 4.8, 4.9, 4.10, 4.11 NHanBmayanbHas
yyeTom ocobeHHocTen PS5, Tembl 5.1, 5.2 camocToAaTeNbHas
COLMANbHOrO M KYNbTYPHOTO | P1 Temal.1,1.2,1.3M-0/c, 1.4,1.5,1.6 | pabota
KOHTEKCTa P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-o/c, | MpeacraBneHune
2.6 pe3ynbTaTtos

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Temb 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

P5, Tembl 5.1,5.2

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-o0/c, 6.11
P7, Temw1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnbl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temsbl 11.1, 11.2, 11.3 N-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, Temb 13.1, 13.2,13.3, 13.4, 13.5
MN-o/c, 13.6

P 14, Temb 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, Temb 10.1, 10.2, 10.3, 10.4
P11, Temsbl 11.1,11.2, 11.3 N-0/c,
11.4, 11.5,11.6 N-o/c, 11.7

NpPaKTUYecKMx pabort
3awmTa TBOPYECKUX
pabor

3awmTa
WHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX
3a4aHun
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P12, Tembl 12.1,12.2,12.3

P 13, Tembl 13.1, 13.2,13.3, 13.4, 13.5
MN-o/c, 13.6

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

OK 06. Mposasnatb
rpa*kAaHCKo-
NaTPMOTUYECKYHO NO3ULUIO,
AEeMOHCTPMpPOBaThb
OCO3HaHHOEe NoBeAeHMne Ha
OCHOBE TPAANLMOHHbIX
obLevyenoBeyeckmnx
LEeHHOCTEel, B TOM Yucne ¢
YY4ETOM rapMoHMU3aLmn
MeXHAUNOHANbHbIX U
MEKPEIUTMO3HbIX
OTHOLLEHUIM, NPUMEHATD
CTaHAapPTbI
aHTUKOPPYNLMOHHOIO
nosegeHun

P1,Temal.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 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7 Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-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
P14, Tembl 14.1,14.2,14.3,14.4,14.5
MN-o/c, 14.6

TectTupoBsaHue
YCTHbIN onpoc
MaTtemaTnyeckmm
OVKTaHT
NHamBMAayanbHan
camocToATeibHasA
paboTa
MNpepcraBneHune
pe3ynbTaTos
NpPaKTUYecKMx pabort
3awmTa TBOPYECKMX
pabot

3awmTa
WHOMBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX

3aaHun

OK 07. CopeictBoBaTh P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
coxpaHeHuo okpyxatoweit | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, | ycrHbIt onpoc
cpeapbl, 2.6 MaTemaTnyeckumi

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
pecypcocbepeskeHuto, AVKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
NPMMEHATb 3HAHUA 06 N-o/c, 4.8, 4.9, 4.10, 4.11 NHamBMAayanbHan
M3MEHEHUU KNnmaTa, PS5, Tembl 5.1, 5.2 camocToaTeNbHas
NpUHLUWMMbI 6epexnnsoro P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, pabota
NPoOu3BOACTBa, 3dpdekTMBHO | 6.7 M-0/c, 6.8, 6.9, 6.10 N-0/c, 6.11 Mpeactasnexve
[encTBoBaTh B P7, Temw1 7.1,7.2,7.3,7.4,7.5,7.6, pe3ynbTaTtos

qpe3Bblqal>'1HbIX CnTyaumnAax

7.7 N-0/c,7.8,7.9,7.10 N-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, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4
P11, Temsbl 11.1,11.2, 11.3 N-o/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembi 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

npaKkTuyeckux pabor
3awmTa TBOPYECKMX
pabot

3awmTa
WHANBUAYANbHBIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
3a/laHnI
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6

IMKS...

5 MK yka3sblBatoTca B cootsetcTBum ¢ PIOC CMNO peannsyemoin npodeccum / cneumanbHOCTH
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