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1. O6bwan xapakrepucTuKa paboueit nporpammbl 06weobpasoBaTeNbHOM
AucumnaunHbl « MaTemaTuka»

1.1. Mecto ANCUUNNUHDI B CTPYKType npo¢deccuoHanbHOM1
obpasoBatenbHou nporpammbl CMO:

Ob6weobpa3oBaTesibHas ANCUUNAMHA «MaTtemaTtmnKka» asnaeTca
obs3atenbHoM Yactblo o0buwieobpasoBaTtenbHOro UMKNa obpasoBaTenbHOM
nporpammbl B cootBetctBun ¢ ®ProC npodeccun 15.01.38 OnepaTtop-Hanaguuk
MmeTannoobpabaTbiBatOWMX CTAHKOB.

1.2. Lenn n nnaHupyembie pe3ynbTaTbl 0CBOEHUA UCLUMNIUHDI:

1.2.1. Uenb gucumnamnHbl

CopepxaHue nporpammbl obweobpasoBaTenbHOM ONCUUNANHDI
«MaTemaTMKa» HaNpaBAEeHO Ha AOCTUXKEHUE pe3y/bTaTOB ee W3y4YeHuA B
cooTBeTCcTBUM C TpeboBaHuamm ProCc COO c yyetom npodeccUoHaNbHOM
HanpasneHHocTn ®rOC CMno.

1.2.2. MnaHupyemble pe3ynbTatbli OCBOeHUA  o0b6weobpa3oBaTenbHOMU
avcumnauHbl B cootsetcteun ¢ ®roc Crno m Ha ocHose ®IroC COO

Ocoboe 3HauYeHMe AncumnanHa nmeet npu ¢opmmnposaHnm n passutnmn OK u
MK (OK yKassieatomca u3 Hoeoeo makema ®roC CIrO 2022 2o00a no
npogeccuu/cneyuansHocmu).



O6wue KomneTeHUUU

MnaHupyemble pe3ynbraTbl 06yyeHns

O6uwme!

OvcumnnmHapHbie?

OK 01 BbibupaTb cnocobbl
peleHua 3aaa4
npodeccnoHanbHoOM
neATeIbHOCTH
NPUMEHUTENBbHO

K Pa3/IMYHbIM KOHTEKCTamM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUBHOM  AeATe/NbHOCTU
TEXHO/IOTMYECKOW U COUMANbHOM HanpaB/iIeHHOCTH,
CNOCOBHOCTb  MHMUMKMPOBATb, NAAaHUPOBATb U
CaMOCTOATE/IbHO BbINOHATb TaKyIo AEATE/IbHOCTb;

- NHTepec K Pa3IMYHbIM chepam
npodeccrnoHanbHOM AeATeNbHOCTH,

OBnageHue YHUBEPCA/bHbIMU yyebHbIMK
No3HaBaTe/IbHbIMW AENCTBUAMMU:

a) 6a30Bble ornyeckne AencTBums:

- CaMOCTOATE/IbHO dbopmynmpoBaTb n
aKkTyanusmMpoBaTb npobnemy, paccmatpuBaTb ee
BCECTOPOHHE;

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

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

- BblIBNATb 3aKOHOMEPHOCTU M MNPOTMBOPEYUA B

paccmaTpmBaembiX ABNEHUAX;

-B/1lafeTb METO4aMM A0KA3aTeNbCTB, a/IT0PUTMaMU peLLeHuUA
3a/1a4; ymeHne GopmynmMpoBaTb onpeaeneHmnsa, akcMombl U
TeOpeMbl, NPUMEHATb UX, NPOBOAUTL AOKa3aTe/lbHble
paccyXAeHNA B X04e peleHna 3a4aY;

- YMeTb ONepupoBaTb NOHATUAMM: CTENEHb YNCAA, Iorapudm
YMCNa; yMeHUe BbINONHATL BbIYMCIEHME 3HAYEHNI U
npeobpa3oBaHMA BbIpaXKeHUN CO CTENEHAMU U lorapnudmamm,
npeobpasoBaHMA APOOHO-PALNOHANBHBIX BbIPAXKEHW;

- YMEeTb ONepupoBaTb NOHATUAMM: PaLLMOHA/IbHbIE,
MppauMoHanbHble, MOKa3aTesbHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTPUYECKMe ypaBHEeHMUA U
HepaBeHCTBA, NX CUCTEMDI;

- YMEeTb ONepupoBaTb NOHATUAMMU: GYHKLUMA, HENPEPbIBHAA
bYHKUMA, Npon3BOAHanA, NepBoobpasHasn, onpeaeneHHblin
WHTErpan; ymeTb HaXo4UTb NPOM3BOAHbLIE 3/IEMEHTAPHbIX
bYHKLUMI, MCNONb3YA CNPaBOYHble MaTepuasbl; UCCNe[0BaThb B
npocTenwmnx cnyvaax GyHKLMM HA MOHOTOHHOCTb, HAXOAUTb
HanbosblUMEe N HAMMEHbLUME 3HAYEHNS QYHKLUNIA; CTPOUTD
rpadMKM MHOTOYNEHOB C UCMO/Ib30BaHMEM annapaTa
MaTeMaTUYECKOrO aHaIN3a; MPUMEHATb MPOU3BOAHYIO NP
peleHnn 3a4a4 Ha ABUMKEHUE; peLlaTb NPAKTUKO-

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtbl 3 ®rOC COO (B nocneaHel pegakumu ot 12.08.2022) 8 oTrnaronbHol dopme, popmMmupyemble
06L1e0bpasoBaTeIbHOM ANCLUNANHON
2 IncumnamHapHble (npeameTHbIe) pe3y/ibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOMHbIM nepeuHem 8o ®TOC COO (8 nocneaHeit pedakumm ot 12.08.2022




- BHOCUTb KOPPEKTUBbI B AeATe/IbHOCTb, OLUEHNBATb|

COOTBETCTBME pPe3y/bTaTOB LENASAM, OLLEeHMBaTb
PUCKM NOCNeacTBUIA AeATeNbHOCTY;

- 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 3ajadvy, BblABMraTb rMnoTesy ee
peleHus, Haxo4uTb

apryMeHTbl ans

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

- aHa/NM3MPOBATb MOJYYEHHbIE B XOA4E PeLIeHUs
3a/lauyM  pes3ynbTaTbl, KPUTUYECKM OLEeHUBATb WX
10CTOBEPHOCTb, MPOrHO3UPOBATb M3MEHEHUEe B
HOBbIX YC/I0BUSAX;

-- YMeTb MNepeHOCUTb 3HAaHWA B NO3HABATE/NbHYIO U

NPaKTUYECKYIO obnactm XU3HeeATe/IbHOCTH,

- YMeTb MHTerpupoBaTb 3HaHWA U3  PasHbIX
npeamMmeTHbIX obnacreis;

- BblABUraTb  HOBble naewu, npeanaratb
OpPUTrMHaNbHbIE NOAXOAbl U PELIEHUS;

" CcnocobHOCTb nX NCNoNb30BaHMA B

Nno3HaBaTeIbHOMN U cou,maanoﬁ NPaKTUKe

OpPUEHTUPOBaHHbIE 334341 Ha HanbobliMe U HAMMEHbLLME
3HAYEHWA, HA HaXOXKAEHME NYTU, CKOPOCTU U YCKOPEHUS;

- YMEeTb ONepupoBaTb NOHATUAMM: PALMOHaNbHAA GYHKLMA,
nokasaTtefibHaa GyHKUMA, cTeneHHaa GyHKUmA,
norapmdmmyeckan GpyHKLUUA, TPUroHOMeTpUYecKne GyHKLMK,
06paTHble PYHKLNKN; yMEHNE CTPOUTb rPadUKM U3yYEeHHbIX
bYHKLUMIA, MCNONb30BaTb rpadUKM NPU N3yHEeHUM NPOLLECCOB U
3aBUCUMOCTEM, MPU peLLEHNN 33434 U3 APYTMX y4eOHbIX
NpeAMETOB M 334,34 U3 peanbHOM XU3HW; BbipaXkaTb Gopmynamm
3aBUCUMOCTU MEXKAY BENUYUHAMMU;

- YMeTb pellaTb TEKCTOBbIE 334X Pa3HbIX TUMOB (B TOM uncne
Ha NPOLLEHTbI, O/IN U YaCTU, HA ABUKeHMe, paboTy, CTOMMOCTb
TOBAPOB W YCAYT, HANOTW, 334341 U3 061acTu ynpasaeHuA
NIMYHBIMUW U CEMEMHbIMU GUHAHCAMM); COCTaBAATb BblPAXKEHUS,
YPaBHEHWUSA, HEPABEHCTBA U UX CUCTEMbI MO YC/IOBUIO 33434M,
nccnenoBaTb NONYYEHHOE peLleHne U OLEeHUBaTb
nNpaBAonNog06HOCTb pe3ynbTaTos;

- YMeTb ONepmnpoBaTb NOHATUAMMU: cpegHee apudmeTnyeckoe,
MeanaHa, Hanbosbllee N HAMMEHbLUEE 3HAaYEeHUSA, pa3max,
ancnepcus, CTaHA4apTHOE OTKNOHEHWE YUCNOBOro Habopa; ymeTb
n3BneKaTb, MHTEPNPETUPOBaTb MHPOPMALUIO, MPEACTaBAEHHYIO
B Tabamuax, Ha Anarpammax, rpapuKax, OTparkaroLLyto CBOMCTBA
peasnibHbIX NPOL,ECCOB U ABNEHWUI; NPeACTaBAATb MHGOPMALMIO C
nomoLbto Tabanu M guarpamm; UcciefoBaTb CTaTUCTUYECKUE
laHHble, B TOM YMC/IE C MPUMEHEHNEM rPadUUYECKUX METOA0B U
9/1EKTPOHHbIX CPEACTB;




- YMeTb ONepmnpoBaTbh NOHATUAMM: CIy4aiHbIM ONbIT U CIy4anHoe
cobbITUE, BEPOATHOCTb CYy4aHOro CObbITUA; YMEHME BbIYMCNATD
BEPOATHOCTb C UCMO/Ib30BaHMEM FpadUYECKUX METOAOB;
NPUMEHATb GOPMYJIbl CIONKEHUA U YMHOMKEHUA BEPOATHOCTEN,
KOMbOWHaTopHble GaKTbl U GOPMY/ibl NPU PeLIEeHNM 3a4aY;
OL,eHMBATb BEPOATHOCTM peabHbiX COObITUIA; 3HAKOMCTBO CO
CNy4alHbIMU BEIMYMHAMM; YMEHME NPUBOAUTL NPUMEpBI
NPOABNEHWUA 3aKOHA 6ONbLINX YNCeN B MPUPOAHBIX U
06LLLEeCTBEHHbIX ABNEHUAX;

- YMEeTb ONepupoBaTb NOHATUAMM: TOYKA, NPAMas, NJOCKOCTb,
NPOCTPAHCTBO, ABYIPaHHbIM Yro/, CKpeLLMBatoLWMeca npamole,
napannenbHOCTb M NepneHAMKYAAPHOCTb NPAMbIX U NAOCKOCTEMN,
YrON Mexay NPAMbIMK, YTON MeXAY NPAMOM U NAOCKOCTbIO, YroN
MeXK Ay NNOCKOCTAMM, PAacCTOAHME OT TOUKM A0 NAOCKOCTH,
paccTofHWe MeXAy NPAMbIMU, PAaCCTOSIHUE MeXAY NIOCKOCTAMU;
YMeHMe NCNOoNb30BaTb NPU pelleHn 3a4a4 U3y4yeHHble GaKTbl 1
TeopemMbl NNaHUMETPUUN; YMEHNE OLLEHNBATb Pa3Mepbl 06beKTOB
OKpY»KatoLwero Mmpa;

- YMEeTb ONepupoBaTb NOHATUAMM: MHOTOTPAHHUK, CeYeHme
MHOTrOrpaHHWKa, Kyb, napannenenunes, npMsma, nMpamunaa,
dunrypa 1 noBepxHOCTb BPALLEHMA, LUANHAP, KOHYC, Wwap, chepa,
ceyeHMA GUrypbl BpaLLEHMA, MNOCKOCTb, Kacatowanca chepbl,
LUMAWHAPA, KOHYCA, NJ0WaAb NOBEPXHOCTU MMPaMUAbl, NPU3MbI,
KOHyCa, unnmHapa, niowagb chepbl, 06bem Kyba,
NPAMOYro/ibHOro Nnapannenenvneaa, NMpamuabl, NPU3Mbl,
LUMAWHAPA, KOHYCA, Wapa; yMeHMe n3obpakaTb MHOTOrPaHHUKK

M NOBEPXHOCTU BPpaLleHNA, UX ce4eHUA OT PYKK, C NTOMOLLbIO




YepPTEXKHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPEACTB; YMEeHMe
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHME
pacno3HaBaTb NPaBU/IbHblE MHOFOFPAHHWUKMY;

- YMEeTb ONepupoBaTb NOHATUAMM: ABUNKEHME B MPOCTPAHCTBE,
nogobHble GpUrypbl B NPOCTPAHCTBE; MCNO/b30BaTb OTHOLIEHWNE
naowaaen nosepxHocten n ob6vemos Nogo6HbIX GUryp npu
pelleHnmn 3aaay;

- YMETb BblYMCNATb FEOMETPUYECKNE BENNYMHDI (ANMHA, yroN,
naowaapb, 06bem, naowaab NOBEPXHOCTH), UCNOb3YA
M3yyeHHble GopMybl U MeTOAbI;

- YMeTb ONepmupoBaTb NOHATUAMM: NPAMOYrosibHas CUCTEMA
KOOPAMHAT, KOOPANHATbI TOYKU, BEKTOP, KOOPAMHATLI BEKTOPA,
CKaNApHOEe NPOU3BEAEHME, YTON MEXKAY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YNCNO; HAXOAMUTD C
NMOMOLLbIO U3YyYEHHbIX GOPMYT KOOPAMHATbI CEPEANHbI OTPE3KA,
paccTofHME MeXKAY ABYMA TOYKAMK;

- YMeTb BbIOMpPaTb NOAXOAALLMA U3YHEHHbIN MeToA, ANA PeLleHnn
3a/,a4M, pacno3HaBaTb MaTeMaTuyeckme GaKkTbl 1
MaTeMaTUYeCKMe MOAENN B NPUPOAHbIX U OOLLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
MaTEMATUYECKUX OTKPbITUIA POCCUNCKOM M MUPOBOW
MaTeMaTUYECKOW HaYKM.

- YMeTb ONepupoBaTb NOHATUAMMU: OnpeneneHne, akCMoma,
Teopema, cnenCcTBue, CBOMCTBO, NPU3HAK, 40Ka3aTe/IbCTBO,
paBHOCUNbHbIE GOPMYINPOBKMK; YyMeEHUE GOpPMYINPOBATb
06paTHOE M NPOTUBOMNONONXKHOE YTBEPKAEHME, MPUBOAUTD

NPUMepPbl U KOHTPRPpUumepbl, NCNON1Ib30BaTb METOL,




MaTeMaTUYECKOM UHAYKLMU; MPOBOAUTL AOKa3aTe /bHble
paccyaeHua Npu pelleHnn 3a4a4, oLeHUBaTb I0TUYECKYHO
NPaBUIbHOCTb PACCYKAEHUI;

- YMETb 0NepMpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOXKECTBO,
onepaumu HaZ MHOXEeCTBaMW; YMEHUE UCNONb30BaTb
TEOPETUKO-MHOMKECTBEHHbIN annapaT A1a ONUCaHUA pPeanbHbIX
NPOLLECCOB U ABNAEHMUI NPU PELUEHNN 3a4a4, B TOM YnUCae U3
PYrMx y4ebHbIX NpeaMeTos;

- YMeTb 0NepMpoBaTb NOHATUAMMU: rpad, CBA3HLIN rpad, Aepeso,
LMKA, rpad Ha NJIOCKOCTU; YMEHMe 334aBaTb M ONUCbIBATL rpadbl
pa3IMYyHbIMK cnocobamu; MCNONb30BaTb rpadbl NPU peleHnm
3a4ay;

- yMeTb cBOBOAHO OnepmnpoBaTh NOHATUAMMW: COYETAHME,
nepecTaHoOBKa, YNC/IO COYETAHUI, YNC/IO NepPecTaHOBOK; BUHOM
HbloTOHa; yMeHWe NPUMEHATb KOMBUHATOPHbIe GaKTbl 1
paccyXaeHua ANA peweHuns 3agay;

-YMETb OMepupoBaTb NOHATUAMM: HAaTypPabHOE YUCO, Lienoe
UMCN0, OCTATOK MO MOAY/IHO, PaLMOHabHOE YNCAIO,
MPPaLMOHANbHOE YNC/I0, MHOMKECTBA HATypasibHbIX, LEeblX,
paLMOHabHbIX, AEACTBUTENbHbIX YUCEN; YMEHWE UCNO/b30BaATb
NPU3HAKK 4eMMOCTU, HAUMEHBLINIK 06LLMIA fenuTenb
HauMeHblUee obLiee KpaTHOe, anropuTm EBKNMAa npu peleHmm
3a4,a4; 3HAKOMCTBO C Pa3/IMYHbIMM NO3ULMOHHBIMW CUCTEMAMM
cuMCneHus;

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

PaUMOHaNbHbIM NMOKa3aTenem, CTteneHb C ,ﬂ,eﬁCTBMTeﬂbeIM




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

- YMEeTb ONepupoBaTb MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE
npeobpasoBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA
VPaBHEHWIM U HEPABEHCTB, PaBHOCU/IbHOCTb YPaBHEHWU,
HepaBEHCTB M CUCTEM, PaLMOHa/bHbIe, MPPALMOHA/bHbIE,
NnoKasaTesibHble, CTeNeHHble, 1orapnuPmmnyeckme,
TPUTOHOMETPUYECKUNE YPaBHEHWA, HEPABEHCTBA U CUCTEMDI;
YMEHWe pelwaTb YpaBHEHUA, HEPABEHCTBA U CUCTEMbI C
NMOMOLLbIO Pa3/IMYHbIX NPUEMOB; PELLATb YPAaBHEHWA,
HepaBEHCTBA U CUCTEMbI C MAPAMETPOM; MPUMEHATb YPaBHEHMUS,
HepaBEeHCTBA, UX CUCTEMbI AN1A PeLUeHMA MaTeMATUYECKMX 3a4au
M 33434 M3 pasnYHbIX 0b6aacTelt HAyKN N peasibHOM *KU3HMU;
-yMeTb cBOOOAHO onepMpoBaTb NOHATUAMU: TPaPUK GYHKUUK,
0bpaTHasn GyHKUMA, KOMNo3MumMA GyHKUMIA, TNHEHaA yHKLUMA,
KBaZpaTU4Haa GyHKUMA, cTeneHHasa GYHKLMA C LeNbiM
nokasaTenem, TPUroHomeTpuyeckme GyHKunmn, obpaTtHble
TPUroOHOMeTpUYeckme GyHKLUKM, NoKasaTebHadA U
norapndmmnyeckan pyHKUUN; yMeHME CTPOUTb rpadmKu GYyHKLNA,
BbIMNOMHATL NpeobpasoBaHMa rpadmKkoB GyHKLUMI;

YMEHME NCNONb30BaTb rPaduKM GYHKLUNIA ANA U3ydeHua
NPOLLECCOB W 3aBUCMMOCTEN MPU peLeHnn 3a4a4 U3 ApYrux
y4ebHbIX NpegMeToB U U3 peasibHOM }KU3HW; BblparkaTb
bopMynaMm 3aBUCUMOCTU MEXKAY BENUYMHAMM;

yMeHWe cBO6OAHO ONepMpoBaTb MOHATUAMM: YETHOCTb GYHKLUMM,
NepMoaAnYHOCTb GYHKLUKN, OFPAHUYEHHOCTb GYHKLUN,

MOHOTOHHOCTb QYHKLMK, IKCTPEMYM PYHKLUMM, Hanbonbluee u
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HameHbLLee 3HaYeHMA PYHKLUUN HA NPOMENKYTKE; YyMmeHue
NPOBOAUTL UccneaoBaHMe GYHKUMUN;

YMEHWEe NCNONb30BaTb CBOMCTBA U rPadUKN GyHKLUI anAa
pelleHnA ypaBHEHWI, HEPABEHCTB M 33434 C NapameTpamu;
M306parkaTb Ha KOOPAMHATHOM NJIOCKOCTU MHOKECTBA PeLLEHN
YPaBHEHWI, HEPABEHCTB U UX CUCTEM;

- yMeTb cBO60AHO onepmnpoBaTb NOHATUAMMU:
nocnenoBaTeNbHOCTb, apudmMeTUYecKan nporpeccums,
reomeTpuyeckasn nporpeccus, 6eCKoHe4YHo ybbliBatoLLan
reomeTpuyeckan Nporpeccus; ymeHue 3afasatb
nocnefoBaTe/IbHOCTM, B TOM YMUC/IE C MOMOLLBIO PEKYPPEHTHBIX
dopmyn;

- YMETb ONepupoBaTb NOHATUAMMU: HEMPEPbLIBHOCTb QYHKLUN,
acMMNTOTbI rpadmKa GyHKLMM, NepBas U BTOpPas Npomn3BogHan
OYHKUNM, TeOMETPUYECKUI U PUIMYECKMIA CMbIC NPON3BOAHON,
nepsoobpasHan, onpeaeneHHbl MHTErpan; yMeHne HaxoaAnTb
acMMNTOTbl rpadmKa GYHKLMN; yMEHWE BbIYUCAATL NPOU3BOAHbIE
CYMMbl, NPOM3BEAEHUA, YACTHOrO M KOMNO3ULUKN PYHKUNIA,
HaXo4WUTb YpaBHEHME KacaTeNbHOM K rpaduky GyHKUNK;
YMEHWE UCNOb30BaTb NPOU3BOAHYIO ANA UCCNeA0BaHMUA
bYHKUMIA, ANA HAXOXKAEHMA HAaUYYLLEro peLleHuns B
NPWKNAZAHbIX, B TOM YMCAE COLMANBHO-3KOHOMMUYECKUX U
bn3nyeckux 3agavax, 4na onpeseneHma CKOPOCTU U YCKOPEHWUS;
HaxoAMTb NAoWAAN N 06beMbl GUryp C MOMOLLIO MHTErPana;
NPUBOAUTL NPUMEPbI MaTEMATUYECKOTO MOAENNPOBAHMUA C
nomoLbio AnddepeHumanbHbIX ypaBHEHWIA;

11



- YMeTb ONepmnpoBaTbh NOHATUAMM: KOMMJIEKCHOE YUCNO,
CONPAMKEHHbIE KOMMJ/IEKCHbIE YMCNA, MOAY/b U apryMeHT
KOMMNJIEKCHOTO Yncia, Gopma 3anmcu KOMMIEKCHbIX Ynucen
(reomeTpuyecKas, TPUroHoOMeTpUyeckas n anrebpanyeckas);
YMeTb NPOn3BOAUTbL apudmeTUYecKme gencTBmaA ¢
KOMMNAEKCHbIMW YNCNAMU; NPUBOAUTL NPUMEPDLI UCMO/Ib30BAHUA
KOMMNAEKCHbIX Yncen;

- yMmeTb cBOBOZAHO ONepmMpoBaTh MOHATUAMMU: CpeHee
apudmeTnyeckoe, megmaHa, Hanbobllee N HaMMEHbLLee
3HauyeHuWA, pa3max, AUCNepcus, CTAaHAAPTHOE OTKIOHEHWE ANA
ONUCaHMA YNCNOBbIX AAHHBIX; YMEHWe nccneaoBatb
CTAaTUCTUYECKMNE AaHHble, B TOM YMCAE C NPUMEHEHNEM
rpadryeckMx MeToA08B U 3NEKTPOHHbIX CPeACTB; rpaduyeckn
nccnenoBaTb COBMECTHbIE HABNOAEHMA C MOMOLLBIO ANArpamm
paccenBaHMa U IMHENHOM perpeccuu;

- YMEeTb HaX0ANTb BEPOATHOCTU COOBITUI C UCMONb30BAHUEM
rpadpuyeckmx MeToLoB; NPUMEHATb ANA PeLleHna 3a4a4
bOPMY/Ibl CIOXKEHMA N YMHOMXKEHNA BEPOATHOCTEN, Gopmyy
NONHON BEPOATHOCTU, bopmyny bepHynnmn, KOmMOUHATOPHbIE
baKTbl U OpMY/ibl; OLLEHMBATb BEPOATHOCTM PeasbHbIX COObITUIA;
YMeHWe onepupoBaTh MOHATUAMM: CIy4aHAA BEINYMHA,
pacnpeaeneHne BepoATHOCTEN, MaTeMaTUYECKOE OXKNOAHWE,
AMCNepcua U CTaHAAPTHOE OTKNOHEHWE CYYaMHOW BEIMYUHDI,
bYHKUMN pacnpeaeneHna u NI0THOCTM PAaBHOMEPHOTO,
NMOKa3aTe/IbHOro M HOPMA/IbHOTO pacnpeaeneHnin; ymeHue
MCNo/b30BaTb CBOMCTBA M3YYeEHHbIX pacnpeaeneHnn Ana

peweHnA 3a4a4; 3HAKOMCTBO C NOHATUAMMWU: 3aKOH 6onbLnX
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yncen, MeTopbl BbIBOPOUHbIX UCCNeA0BaHUNMN; YMEHME NPUBOAUTD
npuMmepbl NPOABAEHUA 3aKOHA 60bLIMX YNCEN B NPUPOAHbIX U
06L,eCTBEHHbIX ABNEHUSAX;

- yMeTb cBO6OAHO onepupoBaTb NOHATUAMM: TOUYKa, NpAMas,
NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Iy4, NIOCKUN Yron,
NBYTPaHHbIM Yroa, TPexXrpaHHbIN yros, nepeceKkatowmecs,
napanienbHble U CKpeLLMBatoLWMeca Npsamble, NapannenbHoCTb 1
nepneHanUKYyNApHOCTb NPSAMbIX U MIOCKOCTEN, YION MeXKAY
NPSAMbIMW, YTON MEXKAY NPSAMOM M NNOCKOCTbIO, YroN MeXay
NAOCKOCTAMW; YMEHWNE UCNONb30BaATb NPU peLleHnm 3a4au
M3y4eHHble GpaKTbl U TEOPEMbI NIAHUMETPUN; YMEHME OLLEHMBATD
pa3mepbl 06HEKTOB B OKPYKAKOLLEM MUPE; YMEHME ONEePUPOBaTb
NOHATUAMMU: MHOTOFPaHHUK, CeYEHME MHOTOrPaHHUKa,
NPaBUAbHbLIA MHOTOrpaHHMK, NpM3ma, nupamuaa, urypa u
NOBEPXHOCTb BPALLEHUSA, UMAMHAP, KOHYC, Wwap, coepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LUANHAPA,
napannenbHble OCU UAN OCHOBAHUIO, CEYEHMeE LWapa, NAOCKOCTb,
Kacatowancs chepbl, LUANHAPA, KOHYCA; YMEHUe CTPOUTb
CeYeHMe MHOrorpaHHMKa, M306paxkaTb MHOrOrpaHHUKK, GUTrypbl
N NOBEPXHOCTWN BPALLEHMA, UX CEYEHUA, B TOM YMC/E C MOMOLLbIO
SNEKTPOHHbIX CPeACTB; YMEeHNEe NPUMEHATb CBOMCTBA
reomeTpuyeckmx Gpuryp, cCamoctoaTesibHo GopMyIMpoBaThb
onpeaeneHnsa nydyaembix GuUryp, BblaBUraTb rmnoTesbl O
CBOMCTBAX U NpM3HaKax reomeTpuryeckmx ¢uryp, obocHoBbIBaTb
WMAK ONPOBEpPraTb UX; YyMeHMe NpoBoAUTb Knaccudukaumto ouryp
Mo Pa3NNYHbIM NPU3HAKAM, BbINONHATbL HEOOX0ANMbIE

A0NONHUTENIbHbIE NOCTPOEHUA;
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- ymeTb cB0O60AHO onepupoBaTb NOHATUAMM: NAOWAAbL GUTYpPbI,
06bem PpUrypsbl, BeIMYMHA Yyraa, PaccToaHME OT TOUYKM A0
NAOCKOCTU, PACCTOAHUE MEXAY NPAMbIMU, PACCTOAHME MEXAY
NAOCKOCTAMM, NAoWwaab chepbl, NAOLWAAb NOBEPXHOCTH
nupammabl, NPU3Mbl, KOHyca, UMANHAPaA, obbem Kyba,
NPAMOYro/IbHOro Napanaenenunesa, nMpPamuapl, NPU3Mbl,
LMAMHAPA, KOHYCA, Wapa; YMEeHMe HaxoauTb OTHOLWEHNE
06BbEMOB NOA06HbIX PUryp;

- YyMeTb cBOOOAHO onepupoBaTb NOHATUAMM: ABUKEHME,
napannenbHbI NepeHoc, CUMMETPUA Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHne nogobus, nogobHble
dUrypbl; ymeHne pacnosHaBaTb paBHble 1 NogobHble durypsl, B
TOM YMCNe B NPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMEHUNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHUA, HAaXOA4UTb
reomeTpuYecKme BeNMYUHbI (gaMHa, yron, naowaab, oo6bem) npu
pelleHnmn 3a4a4 U3 Apyrmx y4ebHblx NpeaMeToB M U3 peanbHOM
MKU3HU;

- yMeTb cBO60AHO onepmnpoBaTb NOHATUAMM: NPAMOYTrO/bHan
CUCTEMA KOOPAMHAT, BEKTOP, KOOPANHATbI TOYKU, KOOPAMHATDI
BEKTOpPA, CyMMa BEKTOPOB, NpOM3BEeAEeHME BEKTOPA HAa YNC/O,
pa3noxkeHue BeKTopa no H6asucy, ckanapHoe NnponsBeaeHue,
BEKTOPHOE NPOon3BeAEHME, YTON MEXKAY BEKTOPAaMU; YMEHUe
MCNONb30BaTb BEKTOPHbIN U KOOPANHATHbIN METOoA, ANA peLleHun
reoMmeTpUYeCcKMX 3a4aud 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuua 2x2 1 3x3, onpegenntenn
MaTpPULLbl, FEOMETPUYECKMI CMbIC/T onpeaenuTens;
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- YMeTb MOAEe/IMPOBaTb peasibHble CUTyaLMu Ha A3blKe
MaTEMATMKK; COCTABAATb BblPAXKeHWs, ypaBHEHMA, HEPABEHCTBA
M UX CUCTEMbI MO YCNOBUIO 334a4M, UCCNEA0BATb MOCTPOEHHbDIE
MOJENN C UCMONb30BaHWEM annapaTa anrebpol,
MHTEepPNPeTUPOBaTb NOYYEHHbI pe3yabTaT; CTPOUTb
MaTeEMaTUYECKME MOAENN C MOMOLLBbI FTEOMETPUYECKMX NOHATUM
M BE/IMYMH, peLlaTb CBA3AHHbIE C HUMW NPAKTUYECKUE 3a4a4K;
COCTaBNATb BEPOATHOCTHYIO MOAE/b U UHTEPNPETUPOBATD
NO/lyYEHHbI pe3ynbTaT; pewaTtb NPUKAaLHbIE 334a4n
cpeAcTBaMM MaTeMATUYECKOrO aHaIn3a, B TOM Yyucne
COLMANBHO-IKOHOMMYECKOTO U GU3NYECKOTO XapaKTepa;

- YyMeHue BblbMpaTb NOAXOAALLNN MEeTOL, ANA PeLleHMA 334a4K;
NMOHWUMaHWE 3HAYMMOCTN MATEMATUKM B U3YYEHUM NMPUPOLHbBIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHUN; YMEHWE PAacnoO3HaBaTb
NPOABNEHNE 3aKOHOB MATEMATUKM B UCKYCCTBE, YMEHME
NPUBOAMUTL NPUMEPbLI MAaTEMATUYECKUX OTKPbITUIA POCCUINCKOM U
MWPOBOI MaTEMATUYECKOWN HayKn

OK 02 Mcnonb3oBaTb
COBpPEMEHHbIe CpeAacTBa
MOWMCKA, aHaM3a n
NMHTepnpeTaunun nHbopmauuu,
N NHGOPMALUNOHHbIE
TEXHOI0MMM ANA BbINONHEHUA
3a4a4 npodeccMoHanbHoM
neaTeNbHOCTH

B o6nactn UEHHOCTU HAY4YHOIrO MNO3HAHWUA!

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

CNocobCTBYOWEro OCO3HAaHUID CBOEro MecTa B
NONIMKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UYMTaTE/NIbCKOM
KY/IbTYpPbl Kak CpeAcTBa B3aMMOZEWUCTBUA MeKAay

NHOAbMU U NO3HAHNA MUPa,

- YMETb OMepupoBaTb MNOHATUAMM: paLMOHaNbHAA QYHKLMA,
noKasaTtesnbHan GyHKUMA, cTeneHHan GyHKumMA, norapupmunyeckasn
bYHKUMA, TPUrOHOMETpUYEecKkne ¢GyHKUNK, obpaTHble GyHKLUMK;
yMeHWe CcTPOouTb rpaduKn M3ydyeHHbIX GYHKUUI, MCNONb30BaTb
rpaduMKkM Npu  M3yY4EeHUU MPOLECCOB M 3aBUCMMOCTEN, MpU
peweHMn 3agay M3 Apyrux y4yebHbIX NpegmeToB M 3agay M3
peanbHOMN KM3HW; BblparkaTb GOpPMyaIaMn 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU;

- YMETb OonepmnpoBatb MOHATUAMMU. TOXKAECTBO, TOXAECTBEHHOE

npeobpasoBaHue, ypaBHEHNE, 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 MONAYYEeHUA UHbOPMAUUM 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/ZIbHO-3TUYECKUM HOPMaAM;

Mcnosb3oBaTb CpPeacTBa MHOOPMALMOHHDBIX U

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

TpeboBaHMN 3PrOHOMMKM, TEXHUKK Be3onacHoCTH,

M HEepaBeHCTB, PaBHOCUNbHOCTb YPaBHEHW, HEPaBEHCTB U

CNCTem, paunoHasbHble, WPPaLNMOHaA/ZibHblE, MOKa3aTe/ibHble,

CTeneHHble, norapudmmyeckme, TPUTOHOMETPUYECKME
YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMETb PeLlaTb YPaBHEHUA,
HepaBeHCTBa WM CUCTEMbl C MOMOLLbBIO Pa3/IMYHbIX MPUEMOB;
pelwaTtb ypaBHEHMS, HEPaBEHCTBA W CUCTEMbl C MapaMeTpPoM;
NPUMEHATb YPaBHEHUA, HEPaBEHCTBA, UX CUCTEMbI ANA peLleHns

MaTEMATUYECKUX 3a4a4 U 33434 U3 PA3/TUYHbIX obnacrei HayKn 1

peanbHOM *KU3HMU;
- ymeTb CcBOBOAHO OMepupoBaTb MNOHATUAMMU: [OBUNKEHME,
napannenbHbii MNEpPeHoCc, CUMMETPUA Ha MJIOCKOCTU U B

NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHMe noaobus, NnoaobHbIe
bUrypbl; ymeTb pacno3HaBaTb paBHble U NoA06Hble Urypbl, B TOM
uncne B NPUPoOAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaThb
reomeTpuyeckme OTHOLLEHWsi, HaxoAWUTb reoMeTpuyeckue
BE/IMYUMHbI (OIMHA, Yron, naowaab, 06bem) Npu peweHnn 3aaay

M3 APYrMX y4ebHbIX NPeMETOB U U3 PeaibHOM XKU3HU

TMrMeHbl,  pecypcocbepeskeHua, NpaBOBbIX U
STUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
be3onacHocTY;

16



- 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:

- ¢HOPMMPOBAHHOCTb HPABCTBEHHOrO CO3HaHMA,
STUYECKOro NoBeAEeHMs;

- CNOCOBHOCTb OLLEHMBATb CUTYaALMIO U MPUHMUMATDH
0CO3HaAHHble 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
NencTBUAMMU:

a) camoopraHusaums:

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

CUTyaUHnAx,

- ymeTb onepupoBaTb NOHATUAMM: paLMOHanbHble,
MppaumoHanbHble, nokasaTe/bHble, CTEeneHHble,
norapudmmyeckme,  TPUrOHOMETPUYECKME  ypaBHEHMA  ¥©
HepaBeHCTBa, UX CUCTEMDbI;

- YMeTb OrnepupoBaTb MOHATUAMWU: MHOFOrPaHHUK, CeyeHue

MHOrorpaHHuKa, Kyb, napannenenuneg, npusama, nupamuaa,
burypa 1 NoBepxHOCTb BPaLLEHUA, LMANHAP, KOHYC, Wap, chepa,
ceyeHna ouUrypbl BpaleHUsA, NAOCKOCTb, Kacatowancs coepbl,
UMANHAPA, KOHYCa, N/oWaZb NOBEPXHOCTN NMPaMUbl, NPU3MbI,
UMNMHAPA, cdepol,
NPSMOYro/fibHOro  Mapannenenunena, nMpamuapl,

KOHyca, naowanb obbem  Kyba,
NpU3mbl,
LMANHAPA, KOHYCa, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKN U1
C MOMOLLbIO

MNOBEPXHOCTU BpalWeHna, UnxX cedyeHnAa OT PYKWY,

HEePTEXHbIX HWHCTPYMEHTOB W 3NEKTPOHHbIX CpPeacts;, YMETb
PaCnoO3HaBaTb CUMMETPUIO B NPOCTPAHCTBE; YMETb PAaCNO3HABATb

NnpaBuibHbl€é MHOTOrpaHHUKK,

yMeTb OnepupoBaTb MNOHATUAMM: MNPAMOYIO/bHAA CUCTEMA
KOOPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOP],
CKaNApHOe nNpou3BeAeHUe, YroNl MeX4y BeKTopaMu, Cymma

BEKTOPOB, MNnpoudseaeHne BEKTOpPpa Ha 4YKUCNO; HaxoauTb C

NMOMOLLbIO U3YyUYEHHbIX GOPMY/T KOOPAMHATbI CepeanHbl OTPE3Ka,

paccToaHMe MeXKAy A,BYMA TOYKAMU
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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, BKKOYAlOLWEN CNOCOOBHOCTb MOHMMATH)
SMOLMOHA/IbHOE 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 M paspellaTb

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;

OBnageHue YHnBepcCalibHbIMU KOMMYHUKAaTUBHbIMU

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

KOMaHAHOM 1 MHAMBMAYaNnbHOM paboThbl;

- MPUHUMATb LEeNM COBMECTHOW [eATeNbHOCTH,
OpPraHM30BbIBAaTb M KOOPAMHWPOBATL AEWUCTBUA NO
ee [OCTU}KEHMUIO: COCTaBAATb MJAaH AeUCTBUN,
pacnpeaensatb PO/N C YYETOM MHEHWUI YYaCTHUKOB
0bcyXaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOPAUHUNPOBATb U BbIMOJZIHATb pa60Ty B yCN0OBUAX

peasibHOro, BMPTYasbHOTO U KOMOBUHMPOBAHHOIO
B3aMMOeNCcTBUA;
- OCYLLeCTBAATb MO3UTUBHOE CTpaTerMyeckoe

noBeAeHWEe B PaA3/IMYHbBIX CUTyaUMAX, MNPOABAATL
TBOPYECTBO M BOOOpaXkeHue, bbITb MHULNATUBHBIM.
OBnafeHue  yHUBEPCANbHbIMW  PEryNATUBHBIMM
NencTBUAMMU:

r) npuHATMe ceba n apyrux Noaen:

- NPUHUMATb MOTMBbI WU apryMeHTbl APYrux Atogen

npu aHannse pe3ynbtatoB AeATENIbHOCTU,

- YMETb ONepupoBaTb NOHATUAMM: CAYYANHbIN ONbIT U CAyYaliHOe
cobbITE, BEPOSATHOCTb C/AYY4aMHOro cobbITUS; YMETb BbIMUCAATD
BEPOATHOCTb C  WMCMONb30BaHMEM  FpadUyeckux MeTOoA0B;
NPUMeHATb GOPMY/bl CNOXKEHUA U YMHOMXKEHUA BEPOATHOCTEWN,
KOMOMHaTOpPHble  daKTbI

n ¢opmynbl Npu peleHnn 3aaav;

OUEeHWMBAaTb BEPOATHOCTU pPeasibHbIX cobbITMIN; 3HAKOMCTBO CO

C!]y‘-lal‘;IHbIMM Be/IMYNHaMKN; ymeHne npuBoanTb MNpPUMepPbI
npoABNAEHNA  3aKOHa bonbwmnx uucen B NPUPOLOHbLIX M
O6IJ.I|eCTBEHHbIX ABNEHUNAX;

- YMETb CBO60,CI|HO onepunpoBaTtb NOHATUAMMWU: CTENEHDL C LLENbIM

NoKasaTe/sieM, KOpPEeHb HaTypasbHOW CTeneHu, CcTeneHb C

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

- ymeTb cB060AHO onepupoBaTb NOHATUAMMU: rPaPuK GYyHKUMUK,

obpaTHasa GyHKUMA, KOMMNO3NUMA QYHKUUIA, IMHEHaA PyHKUMS,

KBagpaTuUyHaa OyHKUMA, CTeneHHaa O¢yHKUMA C  Lenbim
nokasaTesnem, TPUTOHOMETpPUYECKMe  GyHKuuKM, obpaTHble
TPUrOHOMETPUYECKNE byHKUMN, nokasaTe/sibHas n

norapuommyeckan GyHKUUK; YMETb CTPOUTb rpaduKkmn GyHKUUNA,
BbIMONHATL NPpeobpaszoBaHnA rpadpmMKoB PyHKLUMI;

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

yYMETb WNCMNOJ1Ib30BaTb N3y4eHunA

y4ebHbIX NpPeamMeToB U U3  peasibHOM KU3HW; BblpaXKkaTb

bopMynaMm 3aBUCUMOCTU MEXKAY BENNUMHAMMU;

- cBOBOAHO oOnepupoBaTb MOHATUAMM: YETHOCTb GYHKLUUM,

NepMoAnNYHOCTb byHKUMY, OrpaHUYEeHHOCTb byHKUMM,
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- NPU3HaBaTb CBOE MPaBO W NPaBo APYruxX Aoael Ha
OLLNOKY;

- pa3BMBaATb CNOCOBHOCTb NOHMMATb MUP C NO3ULUMK
1pYyroro YenoBekKa

MOHOTOHHOCTb YHKLMK, IKCTpeMymM GyHKUMKM, Hambonbliee K

HaMmeHbllee 3HayeHMA OYHKUMM Ha NPOMEXYTKE; YMeTb
NpPoBOAMUTbL UCCNef0BaHUE GYHKLNNK;

- YMeTb MCMNO/b30BaTb CBOWCTBA W TrPAaPUKM  PyHKUMA OnA
pelweHna ypaBHEHUWA, HEpPaBEHCTB W 3a4ay C NapameTpamu;
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, CMNopTa, TPyAa M 0OLWECTBEHHbIX
OTHOLLEHUI;

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

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

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

OBnageHue yHMBepcaabHbIMU KOMMYHUKATUBHbBIMM

nencTBmamu:

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

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

NHbopmaumto,

ancnepcna, CrtaHAapTHoOe OTK/I0OHeHue YKUCNoBOro

yMmeHune N3B/IEKaTb, NHTEpPNpPeTUpPoBaThb

NpeAcTaB/lieHHyl0 B Tabauuax, Ha Aguarpammax, rpadmkax,
OTParKaloLLyl0 CBOMCTBA peasibHblX MNPOLLECCOB W  ABNEHWUN;
NpeacTaBnATb UHPOPMALMIO C NOMOLLBIO Tabauy, U auarpamm;
nccnenoBaTb  CTaTUCTMYECKME  [aHHble, B TOM  4ucie C
NPUMeHeHnem rpadpryeckmx MeToA0B 1 SNEKTPOHHbIX CPEACTB;

- YMEeTb OnepupoBaTb MOHATUAMM: TOYKA, MPAMas, MJIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbLIA YroJ, CKPewmBalowmnecs npsamble,
napannenbHoOCTb U NePNeHANKYNAPHOCTb MPAMbIX U NIOCKOCTEN,
Yron MeXay NPAMbIMU, YTOoN MeXAY NPAMOM U NNOCKOCTbIO, Yron
MeXay MJIOCKOCTAMW, PAcCTOSHME OT TOYKM [0 MNJIOCKOCTH,
paccToAHWe MeXay NPAMbIMW, PACCTOAHNE MEXKAY NJ0CKOCTAMMU;
- YMeTb MCNONb30BaTh MPU PelleHnmn 33434 U3ydeHHble GaKTbl U
TEOpPEMbl MNAHUMETPUN; YMEHWNE OLLeHNBATb Pasmepbl 06BHEKTOB

OKpY»KatoLLero mmpa

a) obuweHwne:
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- OCyW,EecTBAATb KOMMYHWKaLMM 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
rpa*kAaHCKO-NAaTPMUOTUYECKYIO
No3nuMIo, AEMOHCTPUPOBATb
0CO3HAHHOE NoBeAeHNe Ha
OCHOBE TPAAULMOHHbIX
0bLLeYe0BEYECKNX
LLeHHOCTEN, B TOM YnC/e C
Y4€TOM rapmMoHM3aLmm
MEMKHALLMOHA/bHbIX U
MeEXPENUTMO3HbIX
OTHOLUEHUIN, MPUMEHATb
CTaHAApPTHI
QHTUKOPPYNLMOHHOIO
noseneHus

- 0CO3HaHMe  obyyvatowmmmca pPOCCUIACKOM

rpa*K4aHCKoM MAEHTUYHOCTH;

LeneHanpaBfeHHoe pas3BuUTUE  BHYTPEHHeMl

NO3MUMM  JINMHOCTM  Ha  OCHOBE  [YXOBHO-

HPABCTBEHHbIX LEHHOCTEN HapogosB Poccuinckom
depepaumm,  UCTOPUYECKUX

n HAaUWNOHa/1IbHO

KYNbTypHbIX Tpaauuui, GopmMupoBaHME CUCTEMDI

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

CNOCOBHOCTU CTAaBUTb LENN U CTPOUTb XKUSHEHHbIE
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

1EMOKPATUYECKUX LLEHHOCTEN;

- YMEeTb ONepMpoBaTb MOHATUAMM: NPAMOYIO/IbHAA CUCTEMA
KOOpPAMHAT, KOOPANHATbI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHOe NPou3BeAEHME, YTON MEXKAY BEKTOPaMK, Cymma
BEKTOPOB, NPOM3BEeAEeHNE BEKTOPA HA YUCN0; HAXOAUTb C
NMOMOLLbIO U3YyYEHHbIX GOPMYT KOOPAMHATbI CEPEANHbI OTPE3KA,
paccTosHMe MeXAy ABYMA TOYKAMU;

-yMeTb BblObMpaTb NOAXOAALLMNI U3YYEHHbIA METOA ANA pelleHns
3a/1a4M, pacno3HaBaTb MaTemaTuyeckne GakTbl 1
MaTeMaTM4YeCcKMe MoAEeNN B MPUPOLHbIX U OBLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTL NPUMEPDI
IMaTEMaTUUYECKUX OTKPbITUN POCCUIACKOM U MUPOBOW
MaTEMaTUYECKOMN HaYKW.

- YMETb ONepupoBaTb NOHATUAMM: CYHaMHbIN ONbIT U CAyYaitHoe
cobbiThe, BEPOATHOCTb C/ly4aliHOro cobbITUA; YyMETb BbIYUCAATD
BEPOATHOCTb C WMCMONb30BaHMEM rpadUyeckux MeTOoA0B;
NPMMeHATb GOPMY/bl CNOMKEHUS U YMHOMKEHUA BEPOATHOCTEN,
KOMOWHaTOpHble aKTbl

n ¢dopmynbl NpU pelweHun 3aaau;

OLE€HWMBATb BEPOATHOCTU PeEASbHbIX CO6bITMﬁ,’ 3HAaKOMCTBO CO

CNY4alHbIMW  BE/IMYMHAMU; YMEHME NPUBOAUTL MPUMEpHI
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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, 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
neaTenbHoOCTH;

NaTPUOTUYECKOro BOCMUTAHUA:

- cHOPMMPOBAHHOCTb POCCUMCKON Tpa*KgaHCKOM
WAEHTUYHOCTU, NaTPUOTU3MA, YBAXKEHMA K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoanHon,
ropAoCTu 3a CBOW Kpai, cBOtO PoauHY, CBOM S3bIK U
KYNbTYpY, npownoe n HacTosALlee
MHOrOHaLUMOHanbHOro Hapoaa Poccuu;

- UEHHOCTHOE OTHOLWEHUEe K rocyAapCTBEeHHbIM
CMMBO/JIaM,  UCTOPUYECKOMY W MNPUPOAHOMY|
Hacneauio, nNamMAaTHUKAM, TPaauUMAM HapoaoB
Poccun, poctmxeHmam Poccumn B HayKe, UCKYyCCTBe,
cnopTe, TEXHONOrUAX U TPYAE;

NPOSABNEHUA 3aKOoHa 6oNblUKX
06LLLEeCTBEHHbIX AB/IEHUAX

ypucen

B

NPUPOAHDIX

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 AeATeNIbHOCT!U,

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

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

NEeATENIbHOCTU

OK 07 CoaeinctBoBaTb
COXPaHEHUIO OKpYKatloLle

cpeasbl, pecypcocbeperkenmio, |-

NPUMEHATb 3HaHMA 06
M3MEHEHUWN KNNMaTa,
NPUHUMNbI 6epexKInBoro
npon3BoAcTBa, 3pPEKTUBHO
lnencTesoBaTb B Ype3BblYaMHbIX

CUTyaumax

- He MpUHUMaTbL AOENCTBUA, MNPUHOCAWME Bpes
OKpYyrKatoLwem cpeae;

yMeTb  MpPOrHo3vpoBaTb  HebAaronpuATHbIE
SKOJIOTMYeCcKMe nocneacTsma npegnpuHUMaeMsbix
nencTeBnin, NnpeaoTBpaLLaTh Ux;

- pPacWMpUTb ONbIT AEeATEe/IbHOCTU 3KOJIOTMYECKOM

HanpaB/EHHOCTH,

- YMeTb OnepupoBaTb MOHATUAMMU: OYHKUMA, HENpepbiBHAA
bYHKUMA, Npou3BOAHan, nepBoobpasHas, onpeneneHHbIn
MHTErpan; yMeTb Haxo4uTb MNPOU3BOAHbIE 31EMEHTAPHbIX

bYHKUMIA, MCNONb3yA CMPaBOYHbIE MaTepuasbl; UCCnenoBaTb B
npocTerwmnx caydyaax ¢yHKUMM Ha MOHOTOHHOCTb, HaxOAWTb

HanbonbluMe W HaMMeHblMe 3HayYeHUAa QYHKUMA; CTPOUTH)

rpaduKM  MHOTOYNIEHOB  C  WCNO/Ib30BaHMEM  annapaTta

MaTEMATUHECKOIO aHaam3a; nNpuMeHATb NpPou3BOoAHYIO MNMpPHU

pPeweHnn 3a4a4d Ha ABUXEHUE; pewaTtb NPaKTUKO-
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paspabaTbiBaTb NAaH pelweHua npobaembl ¢
YY4ETOM aHanM3a WUMEIOLMUXCA MaTepuanbHbIX U

HemaTepmasibHbIX Pecypcos;

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

nepeHoca cpeacts M cnocoboB Agenctsnsa B
npodeccnoHanbHyto cpeay;

- YMeTb NepeHOCUTb 3HAHUA B MO3HaBaTe/IbHY U
NPaKTUYECKYI 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 NYTU, CKOPOCTU U YCKOPEHMUS;

- YMETb OMepuMpoBaTb MOHATUAMMW: ABUMKEHME B MPOCTPAHCTBE,
nofobHble ¢Urypbl B NPOCTPAHCTBE; UCMONAb30BaTb OTHOLIEHWE
naowanen nosepxHocTed M obvemoB NoJo6HbIX Guryp npu
pelweHnn 3a4ay;

- YMEeTb BblYMC/IATb FEOMEeTpUYEcKMe BeNWNYUHbI (4AuHa, yron,
naowagb, ob6bbvem, naowagb

I'IOBerHOCTM), ncnonb3yA

n3yyeHHble GopMybl U MEeTOAbI
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2. CTpyKTypa U coaepkaHue obwweobpasoBaTeNbHOW AUCLUUNINHDI

2.1. O6vem aucumMnanHbl U BUAbI y4ebHOo paboTbl

Bupg yue6Hoi paboTbi Obvem s
yacax

O6bem obpasoBaTenbHOI NPOrpaMmmbl AUCLUNAUHDI 340

B T.u.

OcHOBHOe coaepKaHue 278

BT. Y..

TeopeTnyeckoe obyuyeHune 220

NPaKTUYeCcKMe 3aHATUA 58

MpodeccMoHanbHO-0pUEHTUPOBaAHHOE COAEpPXKaHUeE (cogepaHme 56

NpPUKNAgHOro moayns)

BT. Y.

TeopeTnyeckoe obyyeHue 4

NpaKTUYecKkme 3aHATUA 52

MpomexyTouHasa aTtrecTayma (3K3ameH) 6
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2.2. TemaTMueCKUii NNaH U coaepraHue AUCLUN/INHDI

CopaeprxkaHue yuebHoro matepmana (ocHoBHoe u npodeccMoHanbHo-

HaumeHoBaHue pasaenos . 06bem dopmupyemblie
OpPUEHTUPOBAHHOE), 1abopaTOpPHbIE U NPAKTUUYECKUE 3aHATUA, NPUKNAZHOMN
n Tem 4yacos KOMneTeHuuun
moAynb (Npu Hannuum)
1 2 3 4

OCHOBHOE coaep:KaHue
Paspen 1. [losTopeHue 20
Kypca MaTeMaTUKKU

OCHOBHOW LUKO/bI

Tema 1.1 CopeprkaHue yyebHoOro matepuana

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

MaTeMaTUKMU npu | noscegHEBHON AeATENBHOCTW.

0CBOEHUM cneunanbHOCTU | KombUHUpPOBaHHOE 3aHATHE 2

Tema 1.2 CopepaHue yyebHoro matepumana OK-01, OK-02,
Yucna wn BblMUCAEHMA. | JeNCTBUA HAg NONOKUTENbHBIMU U OTPULLATENbHBIMU YUCNAMKU, OBbIKHOBEHHbBIMM OK-03, OK-04,
BbiparkeHus W | U gecaTUYHbIMU ApOobsmM. OK-05, OK-06,
npeobpasoBaHuA Jencreuna co cteneHAMMU, OpPMy bl COKPALLEHHOTO YMHOMKEHMUS. 2 OK-07

KombuHMpoBaHHOE 3aHATUE

Tema 1.3. MpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepiKaHue (coaepikaHue NPUKNAZHOTO
FfeomeTpus Ha NNOCKOCTU | moaynsA)

Buabl nnockux Gpuryp v ux naowagb.
MPaKTUKO-OPMEHTMPOBAHHbIE 334a4M B KypCce reoMeTpumM Ha NA0CKOCTH 2

MNpaKkTMyeckoe 3aHATUE

Tema 1.4 CoaeprkaHue yyebHoro matepuana

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

4 Otpaxaetca eamHuua MK, bopmupyeman npuknagHbiM moaynem (NpodeccroHanbHO-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, 4POOHO-MHENHbIe YyPaBHEHUA U HEPABEHCTBA
MpaKTnyeckoe 3aHATUE 2
Tema 1.6 CoaeprkaHue yyebHoro matepmnana
Cuctembl ypaBHeHMM W | Cnocobbl pelleHns CUCTEM JIMHEMHbIX ypaBHEHMI. MoHATUA: maTpuua 2x2 u 3x3,
HepaBeHCTB onpegenutens matpuubl. MeTog [laycca. CuUCTeMbl HENMHEWHbIX YpPaBHEHWA. 6
Cucrtembl HEpPaBEHCTB
KombuHmMpoBaHHOe 3aHATME
Tema 1.7 CopeprkaHme yyebHOro maTepuana
BxogHoOM KOHTpONb BbluncneHna n npeobpasoBaHMA. YpaBHEHMA W HepaBeHcTBa. [eomeTpua Ha
N/I0CKOCTU 2
KoHTponbHaa pabota
Paspen 2 [pamble wu 20
NAOCKOCTH
npocTpaHcTee
Tema 2.1. CoaeprkaHue yyebHoro matepuana
OcHoBHblE noHATUA | Npeametr crepeomeTpun. OCHOBHble MOHATMA (TOYKa, NpAMas, NAOCKOCTb,
cTepeomeTpum. npocTpaHcTBo).  OCHOBHble  aKcMOMbl  cTepeomeTpun.  [lepecekatowmecs, 2
PacnonoxeHne npAmMbIX W | napannenbHble W CKpewuBawowmeca npamble. [pu3HaK UM CBOWCTBO OK-01, OK-03,
NAOCKOCTEMN CKpelmBatowmxca npAamMmblX. OCHOBHbIE NPOCTPAHCTBEHHbIE GUTYpbI. OK-04, OK-07
KombuHnpoBaHHOE 3aHATUE
Tema 2.2. CopeprkaHne yyebHoOro matepmnana
MapannenbHocTb npamblX, | MapannenbHble npsamas M naockoctb. OnpepgeneHue. MpusHak. CeBonctBa (c
NPAMOA W MNJOCKOCTW, | OKa3aTeNnbCTBOM). MapannenbHbie naockocTu. Onpegenexue. MNpusHak. CBoMcTBa
naockocTen (c pokasatenbctBom). TeTpasgp W ero anemeHtbl. [apannenenunes u ero
anemeHTbl. CBOMCTBA NPOTUBONOOXKHbIX FPAaHEeN 1 AnaroHanen napannenenvneaa. 6

MNocTpoeHue ceyeHuit. PelieHne 3aaau.
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KombunHnpoBaHHOE 3aHATUE

Tema 2.3.
MNepneHANKYNAPHOCTb
NPAMBbIX, TPAMOM U
NAOCKOCTH, NJOCKOCTEN

CoaepskaHue yuebHoro matepuana

MNepneHauKynsapHble npamble. lapannenbHble npamble, nNepneHaVKyNApHble K
NNOCKoCTU. MNpr3HaK NepneHaNKYNAPHOCTU NPAMON M NNOCKOCTU. [JOKa3aTenbCTBo.
MNepneHaukynap wu

HaK/MOHHaA. [lepneHAWKynApHble NAOCKOCTU. [lpu3HaK

nepneHanKyNApHOCTU NAocKocTen. [loka3aTebCTeo.

PaccTtoaHuA B npocTpaHcTBe 2

KombuHMpoBaHHOE 3aHATUE
Tema 2.4. CopeprkaHue yyebHoOro maTepuana
Teopema o TPEX'| Teopema 0 Tpex nepneHAuKynsapax. [loKasaTenbcTBO. Yron mexay npaMoi M
nepneHAnRynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4

KombunHMpoBaHHOE 3aHATHE
Tema 2.5. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaepikaHue NPUKNALHOTO
MapannenbHsole, moayns)
nepneHAuKyNsApHble, AKcMombl  ctepeomeTpun.  [lepneHAMKYNAPHOCTb  MNPAMOM UM MJIOCKOCTH,
CKpelmBatowmecs napannenbHoCcTb OBYX NPAMBIX, nepneHaAnNKyNapPHbIX NJAOCKOCTH, 4
npAmble nepneHaANKYNAPHOCTb NJIOCKOCTEMN

MpaKTuyeckoe 3aHATUE
Tema 2.6. CoaeprkaHue yyebHoro matepmuana
PeweHwne 3agauy. Mpamoble n | Pacnosio)eHne nNpAMbIX U NAOCKOCTelM B npocTpaHcTee. NepneHamMKynapHOCTb U
NAOCKOCTU B NPOCTPAHCTBE | napannesbHOCTb NPSMbIX U NaocKocTel. CKpelunBatowmecs npamole

KoHTponbHasa paboTa 2
Paspgen 3. KoopguHatbl u 16
BEKTOpbI

OK-02, OK-03,
Tema 3.1 CopeprkaHne yyebHoOro matepmnana
OK-04, OK-07

[lekapToBbl KoopAnHaTbl B | [lekapToBbl KOOPAWHATbI B MPOCTpaHcTBe. [MpocTenume 3a4ayM B KOOPAMHATAX.
npocTpaHcTee. PacctoaHue | PaccToaHMe mexay ABYMA TOUKAaMU, KOOPAMHATbI cepeamnHbl OTPe3Ka 4

MeXay [ABYMS TOYKaMMU.

KombunHnpoBaHHOE 3aHATUE
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KoopaunHatel  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 CKanApHoOe NponsBeaeHMe BEKTOPOB B KOOPAMHATAX, YrONl MeX A4y 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)
OpPWEeHTUPOBaAHHbIe 3aaa4n | KoopaMHaTHAsA NAOCKOCTb. BbluMcneHMe paccToAHM M NaoWwaden Ha MAOCKOCTM.
Ha KoopAuMHaTHOM | KoinyecTBeHHble pacyeTbl 4
NA0CKOCTU MpaKTHuyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3afay. | [lekapToBbl KOOPAMHATLI B NPOCTPaHCTBE. BeKTopbl B NpocTpaHcTBe. CAoXKeHUEe 1
KoopauHaTbl 1 BeKTopbl Bbl4MTaHNE BEKTOPOB. YMHOXEHME BEKTOpa HAa umcio. KomnnaHapHble BEKTOPGI.
CkanapHoe npousBegeHne BEKTOPOB. PasnoxeHue BeKTopa No  Tpem
HeKoMnaaHapHbIM BeKTopam. lMpocTerwne 3agaum B KoopauHatax. KoopauHarsl
BEKTOpPa, PacCToAHNE MeXay TOYKaMU, KOOPAUHATBI CepeiuHbl OTPE3Ka, CKanAapHoe
npousBeeHne BEKTOPOB B KOOPAWHATaX, Yros 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,
TpuroHomeTtpuueckue OK-05, OK-06,
byHKUMMN OK-07
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Tema 4.1
TpuroHomeTpuyeckme
bYHKLMM  NPOM3BO/ILHOIO
yrna, umcna. PagmnaHHaa v
rpagycHaa mepa yrna

CoaepskaHue yuebHoro matepumana

PaguaHHaa mepa yrna. MMoBOpPOT TOUYKM BOKPYr Hayana KoopauHat. OnpeaeneHune
CUHYCa, KOCMHYCa, TAaHreHCa M KOTaHreHca. 3HakKM CUMHyCa, KOCUHYCa, TaHreHca u
KOTaHreHca no 4eTBepTAM. 3aBUCUMOCTb MEKAY CUHYCOM, KOCUHYCOM, TAaHFEHCOM U
KOTQHIeHCOM OZHOTO M TOTrO e yrna

KombunHnpoBaHHOE 3aHATUE

Tema 4.2

OCHOBHbIe
TPUTOHOMETPUYECKME
TOXAecTBa.

dopmynbl NprBeaeHUn

CopeprkaHue yyebHoro matepmana

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

KombunHnpoBaHHOE 3aHATHE

Tema 4.3

CMHYC, KOCMHYC, TaHreHc
CYMMbl WU pPa3HOCTU ABYX
yrnos

CMHYC M KOCUHYC ABOWHOTO
yraa. dopmynbl
NOJI0OBUHHOTO yrna

CopeprkaHue yyebHoro matepmana

CymMma M pasHOCTb cuHycoB. CymMa M PasHOCTb KOCMHYCOB. CMHYC M KOCUHYC
ABoiiHoro yrna. ®opmynbl  nonoBuMHHOro yrnaa. [lpeobpasoBaHUs CymMMbl
TPUTOHOMETPUYECKUX GYHKLUMA B NPOU3BEAEHME U MPOU3BEAEHMA B CYMMY.
Bbipa)keHne TPUTOHOMETPUYECKUX OGYHKUMIM Yepe3 TaHreHC MOoJI0BMHHOIO
aprymeHTa. Npeobpa3oBaHuMA NPOCTENLLMX TPUTOHOMETPUYECKUX BblPaXKeHM

KombuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, UMX CBOWCTBA.

CopeprkaHue yyebHoro matepmana

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

Cnocobbl 3a4aHuA | nepuogmyHocTb GyHKUMIA. Cnocobbl 3aaaHna yHKLMM

bYHKLMM KombuHmnpoBaHHOe 3aHATME

Tema 4.5 CoaeprkaHue yyebHoro matepuana

TpuroHomeTpuyeckme Ob6nactb onpeneneHna U MHOXKECTBO 3HAYEHUA TPUTOHOMETPUYECKUX YHKLNNA.

dYHKUMN, UX CBOMCTBA M

YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPMFOHOMETPUYECKUX GYHKLUMI. CBOIMCTBA M

rpadmku rpadukmn GyHKUUM y = cos X, y =sin X, y =tg x, y = ctg x.
KombunHMpoBaHHOE 3aHATHE.
Tema 4.6 CopeprkaHue yyebHoOro matepuana

CkaTue 1 pacTarKeHue rpapuKoB TPUTOHOMETPUYECKUX PYHKLMNA.
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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
NMPOLEeccoB € 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
TPUrOHOMETPUYECKMEe
KombunHMpoBaHHOE 3aHATHE
dYHKUMM
Tema 4.9 CoaeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme YpaBHeHue cos X = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a, ctg X = a. PelweHune

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPMUYECKMX YPaBHEHW OCHOBHbIX TUMNOB: npocrenwmne
TPUrOHOMETPUYECKME YPaBHEHUA, CBOAALIMECA K KBagpaTHbIM, pellaemble
Pa3NoXKeHUeM Ha MHOMKUTENU, OAHOPOAHbIE.

MpocTeine TPUroHOMETPMUUYECKME HEPABEHCTBA

KombuHMpoBaHHOE 3aHATHE.

Tema 4.10 CopeprkaHue yyebHOro matepuana

Cucrembl Cuctembl NPOCTENLLNX TPUTOHOMETPUYECKMX YPAaBHEHMI

TPUTOHOMETPUYECKUX 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
AprymMeHT KOMIMJIEKCHOro 4ucna. dopma 3anucM  KOMMAEKCHOro  4yucaa 4
(reomeTpuyeckas, TpuUroHomeTpuyeckasn, anrebpaunyeckasn). ApudmeTuyeckue
AENCTBUA C KOMMNIEKCHBIMU YNCTaMM
KombuHMpoBaHHOE 3aHATUE

Tema 5.2 CopeprkaHue yyebHOro matepuana

MpumeHeHne BbinosiHeHMe pacyeToB C MNOMOLWbI  KOMMNAEKCHbIX u4ucen. [lpumepsbl

KOMMNAEKCHbIX Yncen NCMNoONb30BaHUA KOMMNAEKCHbIX Yncen 4
MpaKTuyeckoe 3aHATUE

Paspen 6. MpoussoagHas 40

$dyHKUUKN, ee npuMmeHeHue

Tema 6.1 CopeprkaHue yyebHoro matepuana

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

dopmynbl M nNpaBuAa | YNCNOBbIX NocnenoBaTenbHocTen. OnpeneneHve npeaena nocaefoBaTeIbHOCTY.

andpdepeHUnpoBaHUa BbluncneHne npepenoB  nocnegosatenbHocTen.  [pegen  GyHKUMM  Ha 2 OR-01, OK-02,
b6eckoHeuyHocTu. Mpenen dyHKUMKN B ToUKe. MpupalleHne aprymeHTa. MNpupaweHune OR-03, OK-04,
byHKUMW. 3apauun, npuBoAAlIMe K MOHATUIO npou3BogHon. OnpepeneHve OK-05, OK-06,
NPOn3BOAHON. ANTOPUTM OTbICKAaHUA NPOM3BOAHON OK-07
KombuHnpoBaHHOE 3aHATUE

Tema 6.2 CopeprkaHne yyebHoOro matepmnana

MponsBogHble cymmbl, | ®opmynbl anddepeHumpoBaHus. NMpasuna gupdepeHUnpoBaHma 6

Pa3HOCTN NpPOn3BELEHUA,
4YaCTHOro

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 6.3

CopeprkaHue yyebHOro matepuana
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MNpounssoaHble
TPUrOHOMETPUYECKMX
¢YyHKUmM.  MpowussogHan
CNOXHOMN QYHKLNK

OnpeaeneHune cnoxkHov GpyHKuMK. NMpon3BoaHan TPUFOHOMETPUYECKUX DYHKLINIA.
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
peleHnA HepaBeHCTB MeTOA0M MHTEPBA/IOB

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)
KomburHmnpoBaHHOe 3aHATME
Tema 6.6 CoaeprkaHue yyebHoro matepmuana
dursmyeckunis CMbICN | DU3NYECKUN (MEXaHUYECKUI) CMbICA NMPOM3BOAHOM — MIHOBEHHAA CKOPOCTb B
npou3BoAHOM B | MOMeHT BpemeHnt:v=S"' (t)

npodeccMoHanbHbIX
3afa4ax

npaKTMl-IECKOE 3aHATUE

Tema 6.7
MOHOTOHHOCTb  QYHKL MW,
TOYKM aKCTpEMYMa

CopeprkaHue yyebHoro matepmana

Bo3pactaHune u yb6biBaHMe ¢ yHKLMM, COOTBETCTBME BO3pacTaHMA W ybblBaHUA
OYHKUMM  3HaKy npousBogHoM. [loHATME NPOU3BOAHOM BbICWErOo MNOPAAKA,
COOTBETCTBME 3HAKa BTOPOM MPOU3BOAHOM BbIMYKAOCTM (BOrHYTOCTMU) GYHKLUMU Ha
oTpesKe. 3afayM Ha MaKCMMYyM U MUHUMYM. MOHATME ACMMNTOTbI, CNOCObbI MX
onpeaeneHna. AAroputMm uccnefoBaHMAa OYHKUUKM UM NOCTPOeHMA ee rpaduKa C
NomMoLLbio NPOU3BOAHON. [IpObHO-NMHENHAA PYHKLNSA

KombunHupoBaHHOE 3aHATUE

Tema 6.8

CopeprkaHue yyebHoro matepuana
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NccnepoBaHue GyHKUMIA n

NccnepoBaHue GyHKLUMM Ha MOHOTOHHOCTb M NOCTpOeHMe rpaduKoB.

nocrpoerue rpagukos KoMBuHUpOBaHHOE 3aHATHE 4
Tema 6.9 Hanbonbwee u | CoaeprkaHue yuebHOro matepuana
HauMeHblUuee 3HavyeHuA | HaxoxkaeHne Haubonbllero U HaumeHbllero 3HavyeHuit GyHKUMIA, MOCTpOeHUe
dYHKUMM rpadmKOB MHOFOY/IEHOB C MCMOJIb30BAHMEM annapaTa MaTeMATUYECKOro aHaIM3a 2
KombuHMpoBaHHOE 3aHATUE
Tema 6.10 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)kaHue NPUKNALHOTO
HaxoxpaeHue moayns)
ONTUMaNbHOro pesysbTaTta | HaumeHblee 1 Hanbonbliee 3HaYeHNE PYHKLNK 6
C NOMOLLbIO NPOU3BOAHON | MMpaKTUYECKoe 3aHATUE
B NPaKTMYECKMX 3aga4ax
Tema 6.11 CopeprkaHue yyebHOro matepuana
PeweHne 3apad. | Popmynbl M npasuna gudpdepeHunpoBanma. NccnegoBaHme GyHKLUI C NOMOLLbIO
MpounssoaHaa GyHKUMK, ee | npounssoaHoN. Hanbonbluee n HaMMmeHbLiee 3HaYeHUs GyHKUUK 2
npumeHeHue KoHTponbHaa paboTa
Paspen 7. 46
MHororpaHHUMKM U Tena
BpaweHua
Tema 7.1 CoaeprkaHue yyebHoro matepuana
OK-01, OK-02,
BepwuHbl, pebpa, rpaHu | MoHATME MHOrorpaHHWKa. Ero anemeHTbl: BeplmHbl, pebpa, rpaHu. [uaroHans. OK-03. OK-04
MHOrOrpaHHMKa CeueHue. BbinyK/ble 1 HEBbIMYK/ble MHOFOTPaHHUKM ’ ’
OK-05, OK-06,
KombuHnpoBaHHOE 3aHATUE 2
OK-07
Tema 7.2 CopepkaHue yyebHOro matepuana
Mpunsma, ee | MNoHATMe npusmbl. Ee ocHoBaHMA N 6okoBble rpaHW. BbicoTa npmamebl. Mpamas m
coctas/AolWmMe, cevyeHue. | HaKNoHHaA nNpu3ma. MNMpasmabHaa npmnsma. Ee ceyenme
MpAmaa K1 npaBuabHaa | KoMbUHMpPOBAHHOE 3aHATUE 2
npu3mbl
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Tema 7.3 CoaeprkaHue 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 3aHATHUE

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,
napannenenunese,
npusme, nMpamuge

CVIMMETpVIFI OTHOCUTENIbHO TOYKMWY, I'IpFIMOVI, NAOCKOCTHW. CVIMMeTpVIH B KY6e,
napannenenunnege, npusme, nmpamumae

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 CopeprkaHue yyebHoOro matepuana

MpasunbHble

MoHATME NPaBUIbHOTO MHOFOrPaHHMKa. CBOMCTBA NPaBMIbHbIX MHOTOTPaHHMKOB

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

Unnanngp v ero anemeHTbl. CeyeHne umnmHapa (napannenbHoe OCHOBAHWUIO U OCK).
PasBepTka umManHapa
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UnnuHap, ero
coctasnaowme. CeyeHune
uMAnMHApa

KombunHupoBaHHOE 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 un coepa. BlanmHoe pacnonoxkeHune coepbl M naockoctn. CeveHune wapa,
chepbl

KombuHMpoBaHHOE 3aHATUE

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.
FeomeTpuYecKuin cmbicn onpeaenutens 3-ro nopaaka

KombUuHMpoBaHHOE 3aHATUE

Tema 7.14
O6bemsbl 7 naowaam
noBepxHoCTeln Ten

CopepkaHue yyebHOro matepumana

O6Bbembl NMpammabl U KoHyca. O6bem wWwapa. Maowaan noBepxHocTeln Ten

KOM6MHVIpOBaHHOG 3aHATHUE

Tema 7.15

KombuHaumm
MHOTOrpaHHUKOB U Ten
BpaleHus

CopepykaHue yuebHoOro matepumana

KombuHaumm reomeTpuyeckux Ten

MpaKTnyeckoe 3aHATUE
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Tema 7.16
[eomeTpuryeckme
KOMOBMHaLMM Ha NpaKTUKe

CoaepskaHue yuebHoro matepumana

Ncnonb3oBaHne KOMOMHALMN MHOFOrPaHHWMKOB M Ten BpaWEHWA B MPAKTUKO-
OPMEHTUPOBAHHbIX 3aZa4ax

MpaKTuyeckoe 3aHATUE 4
Tema 7.17 CoaeprKkaHune yyebHoro matepmnana
PeweHwne 3a4a4. | O6bembl M NAOWAAM MOBEPXHOCTM MHOTOrPAHHMKOB U TeN BpaLLeHuUA
MHororpaHHUKkM 1 Tena | KoHTposabHasa paboTta 2
BpaLLeHuA
Paspen 8. 14
MNepBoo6pasHan
¢yHKUUN, ee npuMmeHeHue OK-01, OK-02,
Tema 8.1 CopeprkaHue yyebHoro matepuana
MepsoobpasHaa GyHKUMK. | 3aga4a O BOCCTAHOB/IEHUM 3aKOHA ABUMKEHWUA NO M3BECTHOM CKOPOCTU. lMoHATHE gigi' gﬁgg'
Mpasuna HaxoXAeHUA | nHTerpnpoBaHuA. O3HaKOM/IEHME C NOHATMEM WMHTerpana u nepsoobpasHoin ana _Oi'( 07_ ’
nepBoobpasHbix ¢yHKumm y=f(x). PeweHne 3apay Ha cBA3b NepBoobpasHOM U ee NMPOU3BOAHOM, )
BblYMC/IEHME NepBOOOpPa3HOM ANA AaHHOM ¢yHKumu. Tabavua dopmyn ana
HaxoXKAaeHna nepsoobpasHbix. Mi3yyeHne npaBuna Bbl4UCAEHUA NepBOODOpa3HOM 2

KombuHMpoBaHHOE 3aHATUE
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Tema 8.2
Mnowanb KPUBOANHENHOM

CoaepskaHue yuebHoro 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
HeonpeaeneHHbliit 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
KPMBONMHEMHOW 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 CopeprkaHme yyebHoOro matepmnana
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,
CreneHHasa PpyHKUMUA OK-05, OK-07
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Tema 9.1
CreneHHas ¢yHKUMA, ee

CoaepskaHue yuebHoro matepuana

MOHATUE KOPHA N-Oif CTeneHM W3 AeicTBUTENbHOrO Yncaa. PyHKuMn v = VX nx

CBOWCTBA cBoncTBa U rpadmkun. CBOMCTBA KOPHA N-OM CTENEHMU
KoMBUHMpOBaHHOE 3aHATHE 4

Tema 9.2 CopepkaHue yyebHoOro matepuana

MpeobpasoBaHue MpeobpasoBaHWe MppPaLMOHAIbHbIX BbIPaXKEHWUN

BbIPAXKEHWIN C KOPHAMM N- | KOMBUHMpPOBaAHHOE 3aHATHE 4

Ol CcTeneHu

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 MpPpPALMOHANbHbLIX YpPAaBHEHMN W HepaBeHCTB. MeToabl UX

NPPaLNOHANbHbIX pelweHunn. PelleHne nppaumoHanbHbIX YPaBHEHUI 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

Paspen 10. 18

MNokasartenbHana pyHKUUA

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-07’
noKasaTenbHol PyHKUMKU. PeleHne noKasaTesbHbIX YpaBHEHUA GYHKLMOHANbHO- e
rpadpuyeckum metToaom 4

KOM6MHVIpOBaHHOG 3aHATHUE
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Tema 10.2
PeweHne noKa3aTenbHbIX
YPaBHEHWI M HEPABEHCTB

CoaepskaHue yuebHoro matepuana

PeweHne nokasaTenbHbiX YPaBHEHUMA METOAOM YpPaBHWUBAHUS MOKaslaTesien,
MEeTOAOM BBEAEHUA HOBOWN NepeMeHHOM, GYHKLMOHaNbHO-TpadUYeCKUM METOA0M.

PeweHne nokasaTenbHbIX HEPABEHCTB 8
MpaKTnyeckoe 3aHATUE
Tema 10.3 CoaeprkaHue yyebHoro matepuana
Cuctembl noKasaTenbHbIX | PelleHMe cUCTEM MOKA3aTeNbHbIX YPaBHEHUN
YPaBHEHW KombuHMpoBaHHOe 3aHATME 4
Tema 10.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3a4a4. | PeweHne noKasaTeNbHbIX YPaBHEHWUA METOAOM YpPaBHMBAHWA MoOKasaTenen u
MokaszaTtenbHaa GyHKLMA MEeTOA40M BBEAEHMA HOBOM NepeMeHHOMN. PelleHne NoKa3aTe/ibHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Paspgen 11. Jlorapudpmbl. 30
Norapundpmunueckan
dyHKuMA
Tema 11.1 CopeprkaHue yyebHOro maTepuana
Norapudm yncna. | Jlorapudm ymcna. AecATMYHbIN U HaTypasibHbIN I0rapudmMbl, YNCO e
[ecaTnyHbIn n | KombnHUpoBaHHOE 3aHATHNE
HaTypa/ibHbI norapudmsl, 4 OK-01, OK-02,
4yncno e OK-03, OK-04,
Tema 11.2 CopeprkaHue yyebHOro maTepuana OK-05, OK-07
Csoucrsa norapnédmos. | CeolictBa norapnomos. Onepauunsa norapudMmmpoBaHms.
Onepauus KombuHMpoBaHHOe 3aHATME 6
norapmdmmposaHua
Tema 11.3 CopeprkaHne yyebHoOro matepmnana
Norapuédmmnyeckas Norapudmunyeckan pyHKLMA U ee CBOICTBA
$YHKLMA, ee CBOMCTBA KombunHnpoBaHHOE 3aHATHE 4

Tema 11.4

CopeprkaHue yyebHOro matepuana
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PeweHune
norapndmmyecKkmx
YPaBHEHWI M HEPABEHCTB

MoHATHME norapudmuyeckoro ypaBHeHusA. Onepaums noTeHUMpOBaHMA. Tpwu
OCHOBHbIX MeTOAad pelleHUA Norapudmmyecknx ypaBHeHWU: GYHKLMOHaNbHO-
rpaduyecknii, meTog NOTEHUMPOBaAHWA, MeToa BBeAEeHMA HOBOW nepemeHHOW.

Norapudmunyeckne HepaBeHCTBa 8
KombuHMpoBaHHOe 3aHATME

Tema 11.5 CoaeprkaHue yyebHoro matepmnana

Cuctembl ANrOpuUTM peLleHns CUCTEMbI YPaBHEHWUI. PaBHOCMIbHOCTb A0rapuPmMmnYecKkmnx

norapnemmyecKkmx 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
lMpaKkTnyecKoe 3aHATHE

Tema 11.7 CopneprkaHue yyebHoro matepmuana

PeweHue 3agad. | Jlorapnommyeckas GyHKUMA. PelleHre npocTenwmnx norapudmmnyecknx ypaBHeHnm

Norapuombl. KoHTponbHaa paboTa 2

Norapnomumnyeckas

dYyHKUMA

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 ¢ MHOXKecTBamu | moayAns)

Onepauunmn ¢ MHOXKecTBaMu. PeleHne NpuMKNaaHbIX 33434
MpaKTnyeckoe 3aHATUE 2
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Tema 12.3 CoaeprkaHue yyebHoro matepmnana
Fpadbl MoHATHe rpada. CeA3HbIN rpad, AepeBo, UMKA rpad Ha NNOCKOCTH
MpaKkTnueckana pabota 4
Tema 12.4 CopeprkaHue yyebHoro matepmana
PeweHwue 3a4a4. | Onepaumm ¢ MHOXKecTBamun. OnNncaHme peanbHbIX CUTYALMIM C MOMOLLBIO MHOXKECTB.
MHoxectBa, padbl 1 unx | NpumeHeHWe rpadoB K peLLeHnto 3a4a4
npumeHeHue KoHTponbHasa paboTa 2
Pasgen 13. 2JnemeHTbl 26
KOMBUHaATOPUKM,
CTaTUCTUKN U Teopum
BEpPOATHOCTEM
Tema 13.1 CopeprkaHue yyebHoOro matepuana
OcHoBHble NOHATKA | [NepeCTaHOBKMU, pa3MeLLLeHUA, coYeTaHuA.
KOMOBUMHATOPUKM 4
KombunHMpoBaHHOE 3aHATHE.
Tema 13.2 CopeprkaHue yyebHOro matepuana
CobbiTne, BEPOATHOCTb | COBMECTHblE M HECOBMECTHbIE COObITUA. Teopembl 0 BEPOATHOCTU CYMMbl COOBITUN. OK-01, OK-02,
cobbiTna. CnoxkeHne 1 | YcNOBHaA BEPOATHOCTb. 3aBUCMMble W He3aBUCMMble COBbITMA. Teopembl O OK-03, OK-04,
YMHOeHWEe BEPOATHOCTEN | BEPOATHOCTU NPOU3BEAEHNUA COBLITUIA. OK-05, OK-07
KomburHMpoBaHHOe 3aHATME 4
Tema 13.3 MpodeccMoHaNbHO-OPUEHTUPOBAHHOE CoAepXKaHue (coaeprKaHue NPUKNALHOTo
BepoATHOCTb B | moAayns)
npodeccnoHanbHbIX OTHOocUTeNbHaA 4YacToTa cobbiTMA, CBOMCTBO ee ycTonumBocTM. CTaTucTUYeckoe
3aga4ax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cObbITUA
MpaKTuyeckoe 3aHATUE 4
Tema 13.4 CopeprkaHne yyebHoOro matepmnana
OncKkpeTHasn cnyyariHasa | Bugbl caydanHbix BenunumH. OnpeaeneHuve OUCKPETHOM CAy4yallHOM BEeNWMYUHBbI.
BE/IMUYMHA, 3aKOH ee | 3aKoH pacnpegeneHna AOUCKPETHOM CAy4yarlHOW BenuuuHbl. Ee uucnosble
pacnpeaeneHumn XapaKTepuUCTUKU 4
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KombunHupoBaHHOE 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

mopayns)

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

MpaKkTnyecKkoe 3aHATHE
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Tema 13.7 CoaeprkaHue yyebHoro matepmnana
PelweHne 3a4a4. | dnemeHTbl KOMbUMHaTOpuKKU. CobbiTMe, BEPOSTHOCTb CObObITUA. ChoxeHue W
dnemeHTbI YMHOeHWe BepoATHOCTEN
KOMBUHATOPMKM, KoHTponbHasa paboTa 2
CTAaTUCTUKN U Teopuu
BEPOATHOCTEN
Paspen 14. YpaBHeHUA U 28
HepaBeHCTBa
Tema 14.1 CopeprkaHue yyebHOro matepuana
PaBHOCMAbHOCTb PaBHOCUMNBLHOCTb YpaBHEHWUI M HepaBeHcTB. OnpeaeneHna. OCHOBHble TEOPEMbI
YPaBHEHUI N HEPaBEHCTB. | PaBHOCU/IbHbIX MepexoAax B YypaBHEHMAX M HepasBeHcTBax. O6uwme meToAbl
ObLlwme meToApbl PeLeHNa | pelleHUa ypaBHEHWIA: Nepexos, oT paBeHCcTBa GYHKLMIA K PaBEHCTBY apryMeHToB ANs 4
MOHOTOHHbIX GYHKUMA, METOA Pa3NoXKeHUA Ha MHOXUTeNu, mMeTos BBeAeHWA
HOBOM NepemeHHON, GYHKLMOHANbHO-TPaPUUECKMIA METOL
KombuHMpoBaHHOe 3aHATME
Tema 14.2 CoaeprkaHue yyebHoro matepuana OK-01, OK-02,
Fpadmyeckuin meTtog, | Obwmne MmeToabl PELLEHNA HEPABEHCTB: NepPexo, OT CPaBHEHMA 3HAYEHNI QYHKUNI OK-03, OK-04,
peweHuns YPaBHEHWUM, | K CPaBHEHWUIO 3HAYEHWN aPryMEHTOB [ANA MOHOTOHHbIX (YHKUMIA, MeToA, OK-05, OK-06,
HepaBeHCTB NHTEPBaNOoB, PyHKUMOHANbHO-TpadUulecknin metog,. Mpadpuyeckmin meTtog, pelieHmsa OK-07
YPaBHEHWI U HEPABEHCTB 4
KomburHmnpoBaHHOe 3aHATME
Tema 14.3 CopeprkaHne yyebHoOro matepmnana
YpaBHeHUA 1 HepaBeHCTBa | OnpeaeneHne moayna. Packpbitve mopynsa no onpegenenuvto. [pocTerwne
C moaynem YPaBHEHNA N HepaBeHCTBa C mogynem. lpMmeHeHne paBHOCK/IbHbIX NepexosoB B
onpeAeneHHbIX TMNax ypaBHEHWN N HEPaBEHCTB C MOAyNeM 4
KombuHnpoBaHHOE 3aHATUE
Tema 14.4 CopeprkaHue yyebHoro maTepuana
YpaBHEHUA N HepaBeHCTBa | 3HAKOMCTBO C NapameTpoM. MNpocTeline ypaBHEHMA M HEPABEHCTBA C NAapamMeTpom
C NapameTpamu KombunHnpoBaHHOE 3aHATUE 6
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Tema 14.5
CoctaBneHne n pelueHue
npodeccnmoHanbHbIX 3a4ad

MpodeccMoHanbHO-OpPUEHTUPOBAHHOE CoAep’KaHue (coaep’kaHue NPUKNAZHOTO
mopayna)

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

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

MNpakTHnyeckoe 3aHATUE 2
MpomexyTouHana aTTectaumna (AK3ameH) 6
Bcero: ‘ 340
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3. Ycnosusa peanusayum nporpammbl o6weobpasosatenbHOM AUCUUN/IUHDI

3.1. AnAa peanusauun nporpammbl AUCLUUNAUHDBI AO0MKHbI 6bITb NPeAyCMOTPEHDI
cnepylouwme cneymanbHble NOMeELLeHUA:

KabuHeT MaTtemaTukn

Mebenb n ctaumoHapHoe obopyaoBaHue (yuebHan gocka; cTtonbl — 15 wT, cTyNbA —
30 wT, AOCKa -1, HAacTeHHbIN 3KpaH — 1; wkad — 1, cton npenogasatens -1 wTt, cTyn
npenogasaTtena — 1 wrt.)

TexHn4yeckue cpeacTsa obyyeHuns (MynbTUMeaNIAHbIN NPOEKTOP, NEPCOHA/bHbIN
KOMMbIOTEP, OPraHM30BaHO NOAKAOYEHUNE K
MHPOPMALMOHHO-TEIEKOMMYHUKALMOHHOM ceT UHTEpPHET, My/IbTUMEANMNHDbIN
3KpaH;

cpeacTBa ayaMoBM3yannsaumnm)

3.2. UHdpopmaymoHHoe obecneueHune obyueHus

1. Ona peanusaumm nporpammbl 6ubnmoteyHbit ¢poHa o0b6pa3oBaTe/IbHOM
opraHuMsauMn AOJI)KEH MMETb MeyvaTHble WU/UAKU 3NEeKTPOHHble obpa3oBaTesibHble U
MHOOPMALIMOHHbIE  Pecypcbl, PEKOMEHAOBAHHble  ANA  UCMNOAb30BaHWUS B
o6pa3oBaTeNIbHOM NpoLLecce, He CTapLle NATU IET C MOMEHTA U34aHuA.

2. PekomeHayemble nevyaTHble U34aHMA N0 peanm3aumm obweobpasoBaTeibHOM
ANCUMNANHBI NPeACTaB/ieHbl 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, | TectupoBsaHue
pelleHna 3aaauy 1.6 YCTHbIV 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 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | HAMBUAYaNbHAR
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, MNpeacrasneHune
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaToB

NPaKTUYeCcKnx pabot
3awmTa TBOPYECKUX
pabot

3awmTa
MHAMBUAYANbHbIX
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 3apaHNi

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
MOWMCKa, aHanun3a u 2.6 MaTemaTuyeckuii

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

P4, Tembl 4.1,4.2,4.3,4.4,45, 4.6, 4.7
nHbopmaLmm, n MN-0/c, 4.8, 4.9, 4.10, 4.11 UHamBuayanbHas
MHPOPMaALMOHHbIE P 5, Tembl 5.1, 5.2 camocToAaTenbHas
TeXHONOrUM ANA P 6, Tembi 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, Temsb 11.1, 11.2, 11.3 -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

MNpepcTaBneHuve
pes3ynbTaToB
NPaKTUYeCKnx pabot
3awmTa TBOpPUECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHune

MN-o/c, 13.6
P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14,5 | FK3aMEHALNOHHBIX
M-o/c, 14.6 3afannn
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 MaTemaTnyeckui
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
npodeccnoHanbHoe U ONKTaHT
P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
JNIMYHOCTHOE Pa3BUTHE, M-o/c, 4.8, 4.9, 4.10, 4.11 NHaomnBuayanbHas
npeanpUHUMaTENbCKYIO P5, Tembl 5.1, 5.2 camocToATeNbHas
AeATENbHOCTb B P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, pabora
npodeccroHanbHoM chepe, 6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 MNpeacraBneHune
MCNONb30BaTb 3HAHMA NO P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6, pe3ynbTaTtos

$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, 8.3,84, 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

NpaKTUYeCcKnx paboT
3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinosnHeHune
9K3aMeHaLMOHHbIX

MN-o/c, 13.6 .
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 | 33A3aHV
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/eiCTBOBATH M P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/¢, | YcTHbIN onpoc
paboTaTb B KO/IEKTUBE U 2.6 MaTemaTuyeckuit
P 3, Tembi 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 HAVBWAYyanbHaA
P 5' Tembl 5.1, 5.2 CaMoOCTOoATEe/IbHAA
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 MNpeacTaBneHue
pe3ynbTaToB

NpaKkTUYeCcKnx pabot

48



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

3awmTa TBOPYECKMX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHaa pabota
BbinonHeHune
3K3aMeHaLMOHHbIX

P 13, Temb 13.1,13.2, 13.3, 13.4, 13.5 | >oAaHW
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 MaTtemaTuyeckuin
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocyapcTBEHHOM A3bIKe OMKTaHT
. . P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
Poccuitckon depepaumm ¢ N-o/c, 4.8, 4.9, 4.10, 4.11 NHaneuayanbHas
yyeTom ocobeHHocTen PS5, Tembl 5.1, 5.2 camocToaTeNbHas
COLMANbHOrO U KyNbTYPHOTO | p 1 Tema 1.1,1.2, 1.3 M-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, | MpeacrasneHune
2.6 pe3ynbTaToB

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, Temnl 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, Temb 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P14, Tembl 14.1, 14.2,14.3,14.4, 14,5
M-o/c, 14.6P 9, Temnbl 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

NpaKTUYeCcKnx paboT
3awmTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX
33a/,aHui
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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
LeHHOCTEel, B TOM Yucne ¢
YY4ETOM rapMoHMU3aLmn
MeXHAUNOHANbHbIX U
MEKPEIUTMO3HbIX
OTHOLLEHUIM, NPUMEHATD
CTaHAapPTbI
aHTUKOPPYNLMOHHOIO
nosegeHnA

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 M-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11
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

P8 Tembl 8.1, 8.2, 8.3, 84, 8.5, 8.6
P14, Tembl 14.1,14.2, 14.3,14.4, 14.5
M-o/c, 14.6

TectTuposaHue
YCTHbIN onpoc
MaTtemaTnyeckmi
OVKTaHT
NHamBMAayanbHan
camocTonTesibHaA
paboTa
MNpeacrasneHme
pe3ynbTaToB
NpaKTUYeCcKnx paboT
3awmTa TBOPYECKMX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHaa pabota
BbinonHeHue
9K3aMeHaLMOHHbIX

3aJ.aHuM

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, | ycrHbIit onpoc
cpeapbl, 2.6 MaTemaTnyeckuit

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

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 camocTonTeNbHas
NpUHLUWMMbI 6epexnnsoro P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, pabora
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, pe3ynbTaToB

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

npakTUYecKknx pabot
3aumTa TBOPYECKUX
pabot

3awmTa
MHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLNOHHbIX
3alaHni
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P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6
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