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

1.1. Mecto ANCUUNNUHDI B CTPYKTYype npo¢deccMoHanbHOM1
obpasoBatenbHou nporpammbl CMO:

Ob6weobpa3oBaTesibHas ANCUUNAMHA «MaTtemaTtmnKka» asnaeTca
obs3aTtenbHoOM 4actblo o0buwieobpasoBaTtenbHOro UMKNa obpasoBaTenbHOM
nporpammel B cootBetcTemmn ¢ ProcC

(npogeccuu/cneyuansHocmu)

1.2. Uenu n nnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUNIMUHDI:

1.2.1. Uenb gucumnamHbl

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

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

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



O6wue KomneTeHUUU

MnaHupyemble pe3ynbraTbl 06yyeHns

O6uwme!

OvcumnnmHapHbie?

OK 01 BbibupaTb cnocobbl
peleHua 3aaa4
npodeccnoHanbHOM
neATeIbHOCTH
NPUMEHUTENBbHO

K Pa3/IMYHbIM KOHTEKCTamM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, TpyAontobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTUMBHOM  AeATeNbHOCTU
TEXHONOTMYECKON M COLUMANbHOM HanpaB/eHHOCTY,
CNOCOBGHOCTb  MHMUMMPOBATb, MNJAHMPOBATb U
CaMOCTOATE/IbHO BbINO/IHATL TaKY0 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 METO4aMM A0KA3aTeNbCTB, a/IT0PUTMaMU peLLeHuUA
3a/1a4; ymeHne GopmynmMpoBaTb onpeaeneHmnsa, akcMombl U
TeopeMbl, TPUMEHATb UX, NPOBOAUTb 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 ypaBHEHMUA 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
nNpocTenwmnx cnyy4anx GyHKLUMM Ha MOHOTOHHOCTb, HAXOANTb
HanbosblUME N HAMMEHDbLUME 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 pesyabTaTtel 3 ®rOC COO (B nocneaHel peaakumm 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 KOPPEKTUBbI B AeATe/IbHOCTb, OLUEHNBATb|

COOTBETCTBME pPe3y/bTaTOB LENASAM, OLLEeHMBaTb
PUCKM NOCNeacTBUIA 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
aKTyanM3MpoBaTb 3ajadvy, BblABMraTb rMnoTesy ee
pelweHus, 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/bHYIO U

NPaKTUYECKYIO obnactn KU3HEeOEeATENbHOCTH,

- YMeTb WHTEerpuMpoBaTb 3HaHMA U3  Pa3HbIX
npeamMmeTHbIX obnacreis;

- BblABUraTb  HOBble naewu, npeanaratb
OpPUTrMHaNbHbIE NOAXOAbl U PELIEHUS;

" CcnocobHOCTb nX NCNoNb30BaHMA B

Nno3HaBaTe/IbHOMN 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 U3yYEHHbIX
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, HANOrW, 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, Hanbonbllee N HAMMEHbLUEE 3HAYEHUSA, pa3Max,
ancnepcus, CTaHAapTHOE OTKNOHEHWE YUCNOBOro Habopa; ymeTb
n3BneKaTb, MHTEPNPETUPOBaTb MHPOPMALUIO, MPEeACTaBAEHHYIO
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
5/1EKTPOHHbIX 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;
OLLeHMBATb BEPOATHOCTU peasbHbiX 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 NJOCKOCTbIO, 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 NOHATUAMMU: MHOTOTPAHHUK, CEYeHMe
MHOrOrpaHHWKa, Kyb, napannenenunes, npMsama, nMpamunaa,
burypa n NnoBepxHOCTb BPALLLEHUA, UMAMHAP, KOHYC, Wwap, cdepa,
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; yMeHue n3obpakaTb MHOTOrpaHHUKK

M NOBEPXHOCTU BPaLleHUA, UX ce4eHUA OT PYKK, C NTOMOLLbIO




UYepTEeXKHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPEACTB; YMEHMeE
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHME
pacno3HaBaTb NPaBU/IbHblE MHOFOFPAHHWUKMY;

- YMEeTb ONepupoBaTb NOHATUAMM: ABUNKEHME B MPOCTPAHCTBE,
nogobHble GpUrypbl B NPOCTPAHCTBE; MCNO/b30BaTb OTHOLIEHWNE
naowaaern 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,
CKaNApHOe 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/1a4M, pacno3HaBaTb MaTemaTuyeckne GakTbl 1
MaTeMaTUYeCKME MOAENN B NPUPOAHBIX U OOLLLECTBEHHbIX
AB/IEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTDL NPUMEPDI
MaTEMATUYECKUX OTKPbITUIA POCCUIACKON N MUPOBOIA
MaTeMaTUYECKOW HaYKM.

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

NPUMepPblI U KOHTPNPpUumepbl, UCNOZ1Ib30BaTb METOL,




MaTEMaTUUYECKON MHAYKUMW; NPOBOAUTb AOKa3aTe/ibHble
paccyXAeHnsa Npu peleHnn 3agad, oLeHNBaTb 1OTMYECKY0
NPaBUNbHOCTb PACCYKAEHWUN;

- YMETb ONepmpoBaTh NOHATUAMM: MHOXKECTBO, MOAMHOMXECTBO,
onepaunmn Hag MHOMeCTBaMM; YMEHUE UCNOJIb30BaTb
TEOPETUKO-MHOMECTBEHHbI annaparT 4719 ONUCcaHMA pPeasibHbIX
NPOLLECCOB M ABJIEHWUIM NPU PELUEHUM 334a4, B TOM YUC/E U3
APYrMx y4ebHbIX NpeameTos;

- YMETb OnepmupoBaTb NOHATUAMM: rpad, CBA3HbIN rpad, Aepeso,
LMKA, rpad Ha NAOCKOCTU; YyMeHMe 3a4aBaTb U ONUCbIBaTb rpadbl
pPa3NYHbIMK cnocobamu; MCNo/Ib30BaTh rPadbl NPU peLeHnn
334ay;

- YyMeTb CBO6OAHO onepmnpoBaTh MOHATUAMM: COYETaHME,
nepecTaHOBKa, YNC/10 COMETAHUIM, YUCNO NEePEeCTaHOBOK; BUHOM
HblOTOHA; yMeHMEe NPUMEHATb KOMBUHaATOPHble GaKTbl U
paccyXAeHusa ansa peweHus 3aJay;

-YMETb ONepMpPOoBaTb NOHATUAMMU: HATYPaJIbHOE YNCAO, Liesoe
UYMCNO, OCTAaTOK MO MOAY/O, PaLlMOHaNbHOE YMCIO,
MppPaLMOHaNbHOE YNC/I0, MHOXKECTBA HaTypasibHbIX, LENblX,
PaLUNOHANbHbIX, AENCTBUTE/NbHbIX YMCEN; YMEHWUE UCNONb30BaTb
NPU3HAKU AE/IMMOCTU, HAMMEHbLUWIA 0B aenuTens u
HanmeHbllee obulee KpaTHoe, anroputm EBkInaa npu peleHnm
33,/3a4; 3HAaKOMCTBO C Pa3/IMYHbIMM NMO3ULMOHHBIMU CUCTEMAMM
CUNCNEHUSA;

- YMeTb cBO6OAHO onepupoBaTh NOHATUAMM: CTEMEHD C LEe/biM
NnoKasaTtesiem, KOPEHb HaTYPaJIbHOM CTEMNEeHU, CTEMNEHb C

PaUMNOHaNbHbIM NMOKa3aTesiem, CTeneHb C ,Cl,e[;iCTBMTeJ'IbeIM
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(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, PaLMOHabHbIe, 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 pa3INYHbIX 061aCTei HayKM U peanbHOM KU3HU;
-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
inorapnemmnyeckan pyHKUUN; yMeHME CTPOUTb rpadmKu GYHKLNIA,
BbIMNOAHATb NpeobpaszoBaHMA rpadmMKoB GyHKLUMI;

YMeHMEe NCNonb30BaTb rPaduKkm GyHKUMIA ANA N3yvyeHun
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 GYHKLUM, OFPAHUYEHHOCTb GYHKLUN,

MOHOTOHHOCTb QYHKLMK, SKCTPEMYM GYHKUMM, 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 M 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 NOHATUAMM: HEMPEPbLIBHOCTb QYHKLUN,
aCMMNTOTbI rpadmKa GYyHKUMKM, NepBas U BTOpPas NpomM3BOAHanA
OYHKUNM, TeOMETPUYECKUI U PUIMYECKMIA CMbIC NPON3BOAHON,
nepsoobpasHan, onpeaeneHHbl MHTErpan; yMeHne HaxoaAnTb
acMMNTOTbl rpadmKa GYHKLMN; YMEHWNE BbIYUCNATL NPOMU3BOAHbIE
CYMMbl, NPOM3BEAEHWNA, YACTHOrO M KOMMO3ULUUM GYHKUMIA,
HaXo4WUTb YpaBHEHME KacaTeNbHOM K rpaduKy GyHKUNK;
YMEHWE UCNOb30BaTb NMPOU3BOAHYIO ANA UCCNeA0BaHMA
bOYHKUMI, ANA HAXOXKAEHUA HAUYYLLEro peLleHna B
NPWKNAZAHbIX, B TOM YMCAE COLMANBHO-3KOHOMMUYECKUX U
bun3nyecknx 3agavax, 4NA onpeseneHna CKOPOCTU U YCKOPEHMUS;
HaxoAMTb NAoWAAN N 06beMbl GUryp C MOMOLLIO MHTErPana;
NPUBOAUTL NPUMEPbI MaTEMATUYECKOTO MOAENNPOBAHMUA C
nomoLubio AnddepeHumanbHbIX YypaBHEHWI;
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- YMeTb ONepmnpoBaTbh NOHATUAMM: KOMMJIEKCHOE YUCNO,
CONPAMKEHHbIE KOMMJ/IEKCHbIE YMCNA, MOAY/b U apryMeHT
KOMMNJIEKCHOTO Yncia, GopmMa 3anncu KOMMNEKCHbIX YMcen
(reomeTpuyecKas, TPUroHoOMeTpUyeckas n anrebpanyeckas);
YMeTb NPOn3BOAUTbL apudmeTUYecKme gencTBmaA ¢
KOMMNAEKCHbIMW YNCNAaMU; NPUBOAUTL NPUMEPDLI UCMO/Ib30BAHUA
KOMNAEKCHbIX Yncen;

- yMmeTb cBOBOZAHO ONepmMpoBaTh MOHATUAMMU: CpeHee
apudmeTnyeckoe, megmaHa, Hanbobllee N HaMMEHbLLee
3HauyeHuWA, pa3max, AUCNepcus, CTAaHAAPTHOE OTKIOHEHWE ANA
ONUCaHMA YNCNOBbIX AAHHBIX; YMEHWe nccneaoBatb
CTAaTUCTUYECKME AaHHbIE, B TOM YMCAE C MPUMEHEHNEM
rpadryeckMx MeToA0B U 3NEKTPOHHbIX CPeACTB; rpadpuyeckn
nccnenoBaTb COBMECTHbIE HABNOAEHUA C MOMOLLBIO ANArpamm
paccenBaHMa U IMHENHOM perpeccuu;

- YMEeTb HaX0ANTb BEPOATHOCTU COOBITUI C UCMONb30BAHUEM
rpadpuyeckmx MeToLoB; NPUMEHATb ANA PeLleHna 3a4a4
bOpPMY/Ibl CIOXKEHMA N YMHOMXKEHNA BEPOATHOCTEN, Gopmyy
NONHOWN BEPOATHOCTU, dopmyny bepHynnn, KombMHATOpPHbIE
baKTbl M OpPMY/ibl; OLEHMBATb BEPOATHOCTM PeasnbHbIX COObITUN;
yMeHue onepupoBaTb NOHATUAMM: CyYaiiHasA BENMYUNHA,
pacnpeaeneHne BepoATHOCTEN, MaTeMaTUYECKOE OXNOAHWE,
AMCNepcua U CTaHAAPTHOE OTKNOHEHWE CYYaMHOW BEIMYUHDI,
bYHKUMN pacnpeaeneHnsa n NI0THOCTM PAaBHOMEPHOTO,
NMOKa3aTe/IbHOro M HOPMA/IbHOTO pacnpeaeneHnin; ymeHue
MCNo/1b30BaTb CBOMCTBA M3YYEHHbIX pacnpeeneHunn ana

peweHnA 3a4a4; 3HAKOMCTBO C NOHATUAMMWU: 3aKOH 6onbLmx
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yncen, MeTopbl BbIBOPOUHbIX UCCNeA0BaHUNMN; YMEHME NPUBOAUTD
npUMmepbl NPOABAEHUA 3aKOHA 6OMbLLIMX YNCEeN B NPUPOAHDLIX U
06L,eCTBEHHbIX ABNEHUSAX;

- yMeTb cBO6OAHO onepupoBaTb NOHATUAMM: TOUYKa, NpAMas,
NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK, Iy4, NIOCKUN Yron,
IABYrPaHHbIN Yron, TPeXrpaHHbIN Yyros, nepecekatmLimecs,
napannenbHble U CKpeLLMBatoLWMeCca NpaAMble, NapannesibHoOCTb U
nepneHanUKYyNApHOCTb NPSAMbIX U MIOCKOCTEN, YION MeXKAY
NPSAMbIMW, YTON MEXKAY NPSAMOM M NNOCKOCTbIO, YroN MeXay
NAOCKOCTAMW; YMEHWNE UCNONb30BaATb NPU peLleHnm 3a4au
M3y4yeHHble PaKTbl M TEOPEMbI NIAHUMETPUN; YMEHWNE OLLEHMBATD
pa3mepbl 06HEKTOB B OKPYXKAOLLEM MUPE; YMEHME ONePUPOBaTb
NOHATUAMMU: MHOTFOrPaHHUK, CeYEeHME MHOTOrpaHHUKa,
NPaBUAbHbLIA MHOTOrpaHHMK, NpM3ma, nupamuaa, urypa u
NOBEPXHOCTb BPALLEHUSA, UMAMHAP, KOHYC, Wwap, coepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMA KOHYCA U LUANHAPA,
napannenbHble OCU NN OCHOBAHUIO, CEYEHME LWapa, NAOCKOCTb,
Kacatowancs chepbl, LUANHAPA, KOHYCA; YMEHUe CTPOUTb
CceYeHne MHOrorpaHHMKa, M306paxkaTb MHOrOrpaHHUKK, GUrypbl
N NOBEPXHOCTU BPALLEHMA, UX CEYEHMA, B TOM YMCNE C MOMOLLbIO
SNEKTPOHHbIX CPeACTB; YMEeHWEe NPUMEHATb CBOMCTBA
reomeTpuyeckmx Gpuryp, CamocToaTesIbHO GOpPMyIMpPOBaThb
onpeaeneHnsa nydyaembix GuUryp, BblaBUraTb rmnoTesbl O
CBOMCTBAX U NpM3HaKax reomeTpuryeckmx ¢uryp, obocHoBbIBaTb
WMAK ONPOBEpPraTb UX; YMeHMe NPoBoAUTb Knaccudukaymio duryp
Mo Pas3IMYHbIM NPU3HAKAM, BbINONHATbL HEOOX0ANMbIE

A0NONTHUTENIbHbIE NOCTPOEHUA;
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- ymeTb cBO60AHO onepupoBaTb NOHATUAMM: NAOWAAL GUTYpbI,
06bem PpUrypsbl, BeIMYMHA Yyraa, PaccToaHME OT TOUYKM A0
NAOCKOCTU, PACCTOAHUE MEXAY NPAMbIMU, PACCTOAHME MEXAY
NAOCKOCTAMM, Naowanb chepbl, NAOLWAAb NOBEPXHOCTH
nupammabl, NPU3Mbl, KOHyca, UMAnHApPa, obbem Kyba,
NPAMOYro/IbHOro Napannenenunesa, nMpPamuapl, NPU3Mbl,
LMAMHAPA, KOHYCA, Wapa; YMEeHMe HaxoauTb OTHOLWEHNE
06BbEMOB NOA06HbIX PUryp;

- YyMeTb cBOOOAHO onepupoBaTb NOHATUAMU: ABUKEHME,
napannenbHbI NepeHoc, CUMMETPUA Ha NIOCKOCTU U B
NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHmne Nogobus, nogobHble
dUrypbl; ymeHne pacnosHaBaTb paBHble 1 NogobHble durypsl, B
TOM YMCNe B NPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMEHMNE
MCNONb30BaTb rEOMETPUYECKME OTHOLLEHMA, HAXOANTb
reomeTpuYecKkme BeNMUYnHbI (AN1Ha, yron, naowaab, o0o6vem) 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, NpoM3BeAeHMe BEeKTOPa Ha Y1CAo,
pa3nokeHue BeKTopa no H6asuncy, ckanapHoe NnponsBeaeHue,
BEKTOPHOE NPOon3BeAEHME, YTON MEXKAY BEKTOPAaMU; YMEHUe
MCNONb30BaTb BEKTOPHbIN U KOOPANHATHbIN METOoA, ANA peLleHun
reoMeTpUYeCcKMX 3a4aud 1 3a4a4 Apyrux y4ebHbix npeameTos;
onepupoBaTb NOHATUAMMK: MaTpuLa 2x2 1 3x3, onpegenntens
MaTpPULLbl, FEOMETPUYECKUI CMbIC/T oNpeaennTens;
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- YMeTb MOAEe/IMPOBaTb peasibHble CUTyaLMu Ha A3blKe
MaTEMATMKK; COCTABAATb BblPAXKeHWs, ypaBHEHMA, HEPABEHCTBA
N UX CUCTEMbI MO YCNOBUIO 33434M, UCCNEA0BATb NMOCTPOEHHbDIE
MOJENN C UCMONb30BaHWEM annapaTa anrebpol,
MHTEepPNpPeTUPOBaTb NOYYEHHbIN Pe3ynbTaT; CTPOUTb
MaTeEMaTUYECKME MOAENN C MOMOLLBbIO FTEOMETPUYECKMX NOHATUM
M BE/IMYMH, peLlaTb CBA3AHHbIE C HUMW NPAKTUYECKUE 3a4a4K;
COCTaBNATb BEPOATHOCTHYIO MOAENb U UHTEPNPETUPOBATD
NO/lyYEHHbI pe3ynbTaT; pewaTtb NPUKAaLHbIE 334a4n
cpeAcTBaMM MaTeMaTUYECKOrO aHaIn3a, B TOM Yncie
COLMANBHO-IKOHOMMYECKOTO U GU3NYECKOTO XapaKTepa;

- YyMeHue BblbMpaTb NOAXOAALLNN MEeTOL, ANA PeLleHMA 334a4K;
NOHWUMaHWE 3HAYMMOCTN MATEMATUKM B U3YYEHUN NPUPOLHDLIX U
06LLLEeCTBEHHbIX MPOLLECCOB U ABNEHUN; YMEHWE PAacnoO3HaBaTb
NpPoABNEHNE 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
pPasBMTMA HayKM U OOLECTBEHHOM NPaKTUKWY,
OCHOBAHHOTO Ha ananore KYNIbTYD,

CNocobCTBYOWEro OCO3HAaHUID CBOEro MecTa B
NONIMKY/IbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBON M UYMTaTE/NIbCKOM
KY/IbTYpPbl Kak CpeAcTBa B3aMMOJENUCTBUSA MeXKAay

NHOAbMUN U NO3HAHUA MNPa,

- YMETb OMepupoBaTb MNOHATUAMM: paLMOHaNbHAA QYHKLMA,
nokasaTtesibHasa GyHKUMA, cTeneHHaa yHKLMA, norapndmmyeckas
OYHKUMA, TPUTOHOMETpUYECKNE GYHKLUK, obpaTHble GYHKLUMK;
YMEHUEe CTPOUTb TPaPUKM M3ydeHHbIX YHKLUMIA, MCNONb30BaATb
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 NMOHATUAMMU. TOXKAECTBO, TOXKAECTBEHHOE

npeobpasoBaHWe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPABHEHW
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- OCO3HaHWe LUEHHOCTM Hay4yHOM [eATeNbHOCTH,

roTOBHOCTb OCYLLLECTBNATb NPOEKTHYO n
nccnenoBaTebCKyto AeATeNIbHOCTb MHANBUAYANbHO
W B rpynne.
OBnageHue YHUBEpPCa/IbHbIMMU y4ebHbIMK
No3HaBaTe/IbHbIMWN AENCTBUAMMU:

B) paboTta c uHbopmauueir:

- BNaAeTb HaBblKamu MnonyvyeHus mHGopmauumn us
MCTOYHMKOB  PasHbIX TUMNOB, CaMOCTOSTENbHO
OCYLLECTBAATb MOWCK, aHaNuU3, cucTemaTusaumio u
NHTEepnpeTaunio MHGOPMaLIMK Pa3IMYHbIX BUAOB U
dbopm NpeacTaBneHus;

- C034,aBaTb TEKCTbI B Pa3/INUHbIX GOpMaTaXx C y4eTom
Ha3HayeHMA UHPOPMaLMM U LLeNeBON ayauTopum,

BbIOMpan onTMManbHyto Gopmy npeacTaBaeHUA U

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

MOPa/ZIbHO-3TUYECKUM HOPMaAM;

Mcnosb3oBaTb Cpeacrtea MHd)OpN\aLI,MOHHbIX n

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

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;
pewaTb ypaBHEHWA, HEpPaBEHCTBA M CUCTEMbl C MNapamMeTpoMm;
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 M NoA06Hble GUrypbl, B TOM
uncne B NPUPoOAE, UCKYCCTBE, apXUTEKTYPE; YMETb UCMONb30BaThb
reomeTpuyeckme OTHOLLEHWsi, HaxoAWUTb reoMeTpuyeckue
BE/IMYUHbI (O/IMHa, Yro, naouwaab, 06bem) Npu peleHnn 3aaau

M3 APYrMX y4ebHbIX NPeMETOB U U3 PeaibHOM XKU3HU

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

MHOpMaAUUK, WHPOPMALMOHHOM BHeszonacHOCTH

TMYHOCTU

OK 03 MNMnaHuposaTtb n
peann3oBbiBaTb 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 MPUHMUMATDH
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,
MppaLMOoHabHbIe, nokKasaTe/bHble, CTeneHHble,
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 BpaleHUA, NAOCKOCTb, Kacatowancs cdepobl,
UMANHAPA, KOHYCA, N/owadb NOBEPXHOCTU NMPaMUbl, NPU3MbI,
UMNMHAPA, cdepol,
NPSMOYro/fibHOro  Mapannenenunena, nMpamuapl,

KOHyca, naowanb obbem  Kyba,
NpU3mbl,
LMANHAPA, KOHYCa, Wapa; yMeHMe M306parkaTb MHOTOrPaHHUKN U1
NOBEPXHOCTU BpalleHus,

nx ceyeHMA OT pPYKM, C NOMOLLbIO

HEePTEXHbIX HWHCTPYMEHTOB W 3NEKTPOHHbIX CpPeacts;, YMETb
PaCno3HaBaTb CUMMETPUIO B NMPOCTPAHCTBE,;, YMETb PACNO3HABATb

npaBuUibHbl€é MHOTOrpaHHUKK,

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

BEKTOPOB, NnpoudseaeHnMe BEKTOpPpa Ha 4YKUCNOo; HaxoauTb C

NMOMOLLbIO U3YyUYEHHbIX GOPMY/T KOOPAMHATbI CepeanHbl OTPE3Ka,

paccTosHMe MeXAy ABYMA TOYKAMM
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- CaMOCTOATE/IbHO COCTaBAATb MJAaH 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 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:

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

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

- COLMA/IbHbIX HaBbIKOB, BKKOYAOLWMX CNOCOOHOCTH
BbICTPaMBaTb OTHOLWEHWUS C APYrMMU  NOAbMM,
3a60TUTbCA, NPOABNATL 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;

OBI'Ia,D,eHVIe YHnBepcCaibHbIMU KOMMYHUKAaTUBHbIMU

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

KOMaHAHOM 1 MHAMBMAYaNnbHOM paboThbl;

- MPUHUMATb LEeNM COBMECTHOW [eATeNbHOCTH,
OpPraHM30BbIBAaTb M KOOPAMHWPOBATL AEWUCTBUA NO
ee [OCTM)KEHMIO: COCTaBAATb NAaH AelCTBUK,
pacnpeaensatb PO/N C YYETOM MHEHWUI YYaCTHUKOB
0bcyXaaTb pe3y/ibTaTbl COBMECTHOMN paboThl;

- KOOPAUHUNPOBATb U BbIMOJZIHATb pa60Ty B yCN0OBUAX

peasibHOro, BMPTYasbHOTO U KOMOBUHMPOBAHHOIO
B3aMMOeNCcTBUA;
- OCYLeCTBNATb MO3UTUMBHOE CTpaTerMyeckoe

NnoBeAEeHWE B PA3/IMYHbBIX CUTyaUMAX, MNPOABAATL
TBOPYECTBO M BOOOparkeHme, 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: 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 pelweHun 3aaav;

OUEeHWMBATb BEPOATHOCTU pPeEaAsIbHbIX cobbITMN; 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 NOKasaTesnem, CcTeneHb C AeNCTBUTE/IbHbIM
(BewecTBEHHbIM) MOKa3aTenem, 1orapndm Yncaa, CUHYC, KOCUHYC
M TaHreHC NPOM3BOJIbHOTO YMUCNa;

- ymeTb cB060AHO onepupoBaTb NOHATUAMMU: rPaPuK GYyHKUMUK,

obpaTHasa GyHKUMA, KOMMNO3NUMA QYHKUUIA, IMHEHaA PyHKUMS,

KBagpatTuyHas QyHKUMA, CTeneHHas OyHKUMS C  Lesbim
nokasaTtesiem, TPUrOHOMEeTpuYeckMe  QyHKLMKU, 0bpaTHble
TPUrOHOMETPUYECKNE byHKUMN, nokasaTe/sibHas n

norapnommnyeckan GyHKUUM; YMETb CTPOUTb rpaduKkn GyHKUUNA,
BbIMONHATL NPpeobpaszoBaHma rpadmMKoB PpyHKLUMI;

rpadukn  QyHKUMA  AnA
NpPoOLEeccoB M 3aBUCMMOCTEN NpPU peleHUuM 3adady M3 ApYrux

yYMETb WNCMNOJ1Ib30BaTb N3y4eHunA

y4ebHbIX NpPeamMeToB U U3  peasibHOM KU3HW; BblpaXKkaTb

bopMynaMm 3aBUCUMOCTU MEXKAY BENNUMHAMMU;

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

NepuoAnNYHOCTb 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 ypaBHEHUW, HEPaBEHCTB W 33434 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 M Ky/bTYPHOTO
KOHTEKCTa

B 06nacTn acTeTMYeCcKoro BOCNUTaHUA:

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

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

- ybexaeHHOCTb B 3HAYMMOCTU ANS JINYHOCTU U
o6LLecTBa OTEYECTBEHHOIO U MUPOBOIO UCKYCCTBA,
STHUYECKUX KYJIbTYPHbIX TPaguuUMi U HAPOAHOrO
TBOPYECTBa;

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

OBnageHue yHMBepcaabHbIMU KOMMYHUKATUBHbBIMM

nencTBmamu:

- YMETb OonepwnpoBatb MOHATUAMMU: CpeaHee apmd)meTquCKoe,

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

NHbopmaumto,

ancnepcna, CrtaHAapTHoOe OTK/I0OHeHue YKUCNoBOro

yMmeHune N3B/IEKaTb, NHTEpPNpPeTUpPoBaThb

NpeAcTaB/lieHHyl0 B Tabauuax, Ha Aguarpammax, rpadmkax,
OTPArKaloLLyt0 CBOMCTBA peasibHbIX MPOLLECCOB W  ABNEHWUN;
NpeacTaBnATb UHPOPMALMIO C NOMOLLBIO Tabauy, U auarpamm;
nccnenoBaTb  CTaTUCTMYECKME  [aHHble, B TOM  4ucie C
npumeHeHnem rpaduyecknx MeToA0B M 3/EKTPOHHbIX CPeACTs;

- YMeTb OMnepuMpoBaTb MOHATUAMM: TOYKa, NPAMAan, MJAOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIA Yros, CKPEeLMBalOWMECs NpsMble,
napannenbHoOCTb U NePNeHANKYNAPHOCTb MPAMbIX U NIOCKOCTEN,
Yron MeXay NPAMbIMU, YToN MeXAY NPAMOM U NNOCKOCTbIO, Yron
MeXay MIOCKOCTAMM, PACCTOAHME OT TOYKM [0 MNJIOCKOCTH,
paccTosaHWe MeXay NPAMbIMWU, PACCTOAHUE MEXAY NNOCKOCTAMMU;
- YMeTb MCNONb30BaTh MPU PelleHnmn 33434 U3ydeHHble GaKTbl U
TEOpPEeMbl MNAHUMETPUN; YMEHWNE OLLeHNBATb Pasmepbl 06BHEKTOB

OKpY»KatoLLero mmpa

a) obweHwne:
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- OCyW,EecTBAATb KOMMYHWKaLMM BO Bcex cdepax
MKU3HM;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 0bLweHus,
NMOHMUMATb  3HAYeHue

COLMaNbHbIX 3HAKOB,

pacno3HaeaTb npeanocbI/IKK KOH®IMKTHBIX
CUTYaLUNUIM U CMATYaTb KOHPANKTDI;
- Pa3BepPHYTO M JIOTUYHO M31aratb 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 pPOCCUIACKOM

rpa*K4aHCKoM MAEHTUYHOCTH;

LeNeHanpaBfeHHoe  pPasBUTME  BHYTPEHHEMN

NO3MUMM  JINMHOCTM  Ha  OCHOBE  [YXOBHO-

HPABCTBEHHbIX LEHHOCTEN Hapogos Poccuickom
depepaumm,  UCTOPUYECKUX

n HAaUWNOHa/1IbHO

KYNbTypHbIX Tpaauuui, GopmmpoBaHuMe CUCTEMDI

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

CNOCOBHOCTU CTAaBUTb LENN U CTPOUTb KU3SHEHHbIE
nAaHbl;

B yacTu rpakAaHCKOro BOCNUTaHuWA:

- OCO3HaHWE CBOMX KOHCTUTYLMOHHbIX MNpaB W
06a3aHHOCTENM, YBarKeHWEe 3aKOoHa M NPaBONoOPAAKa;
- NpUHATHE

TPaANUNOHHbIX HaLlMOHAJIbHDbIX,

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

IEMOKPaTUYECKUX LLeHHOCTEN;

- YMEeTb ONepupoBaTb NOHATUAMM: NPAMOYrO/ibHAA CMCTEMA
KOOpPAMHAT, KOOPANHATbI TOYKKU, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHOe Npoun3BeAeHMe, YyroNl MexXay BEKTOpaMn, Cymma
BEKTOPOB, NPOM3BEeAEeHNE BEKTOPA HA YUCN0; HAXOAUTb C
NMOMOLLbIO U3YyYEHHbIX POPMY KOOPAMHATbI CEPEeANHbI 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
IMaTEMATUUYECKNX OTKPLITUN POCCUINCKOM M MUPOBOW
MaTeMaTUYECKOWN HayKMU.

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

n ¢dopmynbl NpU peleHnn 3aaauv;

OLUEeHWMBATb BEPOATHOCTU pPeEANIbHbIX CO6bITMl71,' 3HAaKOMCTBO CO

Cﬂy‘-lal\;lelMM BE€/IMYMNHaAMU; YyMeHUNE NpuUBoAUTb NPUMeEpPDbI
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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
WMAEHTUYHOCTU, NaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTU nepes PoanHon,
ropAoCTu 3a CBOW Kpai, cBOO PoauHY, CBOM A3bIK U
KYNbTypY, npownoe n HacTosALlee
MHOrOHaLUMOHanbHOro Hapoaa Poccuu;

- UEHHOCTHOE OTHOLWIEHUE K roCyAapCTBEHHbIM
CMMBO/JIaM,  UCTOPUYECKOMY W MNPUPOAHOMY|
Hacneauio, nNamMAaTHUKAM, TPaauUMAM HapoaoB
Poccun, poctmxeHmam Poccumn B HayKe, UCKYyCCTBe,
cnopTe, TEXHONOTUAX 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 YHMBEpCasbHble Yy4yebHble AencTeuA

(perynatusHble, no3HaBaTe/ibHble,

KOMMYHUKaTUBHbIE);
CrnocobHOCTb

- nx MCNos1b30BaHUA B

no3sHaBaTe/IbHOM n cou,maanoﬁ NpPakKTuKe,

FOTOBHOCTb K CAMOCTOATE/IbHOMY MNaHUPOBAHUIO U
y4yebHoi

OCyLLecTBNEHUIO AeATeNIbHOCT!U,

opraHusaumm  yyebHoro  coTpygHuyectea
nefarormnyeckMMmn 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

cpeabl, pecypcocbeperkenuio, |-

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

CUTYyaUnAx

- He MNpPUHUMaTbL AOENCTBUA, MNpUHOCAWME Bpes
OKpy:Katolen cpeae;

YyMeTb  MpPOrHo3MpoBaTb  HebAaronpuATHbIE
SKOJIOFMYeCcKMe nocneacTsma npegnpuHUMaeMbix
nencTeBnin, npeaoTBpaLlaTh Ux;

- pPacWMpUTb ONbIT AEeATEe/IbHOCTU 3KOJIOTMYECKOM

HanpaB/EHHOCTH,

- YMeTb OnepupoBaTb MOHATUAMMU: OYHKUMA, HEMNpPepbIBHAA
bYHKUMA, Npou3BOAHan, nepBoobpasHasn, onpeaeneHHbln
MHTEerpan; ymMeTb HaxoAUTb MNPOU3BOAHbIE 3/NEMEHTapHbIX

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

HanbonbluMe W HaMMeHblMe 3HayYeHUAa QYHKUMA; CTPOUTH)

rpadpuKM  MHOTOYNIEHOB  C  WCNO/Mb30BaHMEM  annapaTta

MaTEMATUHECKOIO aHaan3a,; nNpuMeHATb NpPoOuU3BOAHYIO MNMpPU

pPeweHnn 3a4a4d Ha ABUXEHUE; pewaTb NPaKTUKO-
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- paspabaTtbiBaTb NAaH peweHua npobnembl ¢
YY4ETOM aHa/M3a MMEKLWMXCA MaTepPUasbHbIX W
HemaTepuanbHbIX PECYpPCOB;

- OCYWECTBAATb  LleNeHanpaB/ieHHbIA  MOMUCK
nepeHoca cpeacts M cnocobos Aencrsus 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 CUTyauMsiM, BHOCWUTb
KOPPEKTUBbI B OEeATeNbHOCTb, OLeHMBaATh
COOTBETCTBME Pe3y/bTaToOB LEenam

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

- YMETb OMNepupoBaTb MOHATUAMMW: ABUMKEHME B MPOCTPAHCTBE,
nofobHble ¢Urypbl B NPOCTPAHCTBE; UCMONAb30BaTb OTHOLIEHMWE
naowanen nosepxHocTer M obbemoB MNOAO06HbIX GuUryp npwm
pelweHnn 3aay;

- YMEeTb BblYMC/ATb FEOMEeTpUYECcKMe BeNWYUHbI (4AuHa, yron,
naowagb, 0b6bem, naowanb  NOBEPXHOCTM),  MUCNONb3yA
n3yyeHHble GopMybl U MEeTOAbI

MNK-...

3 MK ykasbiBatoTca B cootBeTcTBUM ¢ PTOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpyKTypa U coaepkaHue obweobpasoBaTteNbHOM AUCLUNINHDI

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

NPaKTUYECKMe 3aHATUA 58

MpodeccMoHanbHO-OpUEeHTUPOBaAHHOE COAEpPKaHUE (cogepKaHme 56

NPUKNAZHOro moayns)

BT. Y.

TeopeTnyeckoe obyyeHue

NpPaKTUYecKme 3aHATUA 56

NuausuayanbHbii npoekKT (0a/Hem)**

MpomekyTouHasa aTtrecTayma (3K3ameH) 6

Bo acex a4elikax co 38e3004Koli (*) (6 cnyyae eé Hanu4us) cnedyem ykazame o6bem 4acos, a 8 cayvae
omcymcmausa ybpame u3 cnucka

**) Ecnu npedycmompeH uHOUBUOYabHbIU MPOeKm o uCyunauHe, Mpo2pamma rno e2o
peanusayuu papabameisaemcs omoesnbHO
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2.2. TemaTHMuecKui NAaH U coaepKaHue gUCUUNANHDI

CopaeprkaHue yuebHoro matepmana (ocHoBHoe u npodeccMoHanbHo-

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

OCHOBHOE copaepiKaHue
Paspen 1. [losTopeHue 20
Kypca MaTeMaTUKKU

OCHOBHOW LUKO/bI

Tema 1.1 CopeprkaHue yyebHoOro matepuana

Uenb " 3a4a4u | ba3oBble 3HAHWA M YMeHMA N0 MaTemaTMke B MNPOPECcCMOHANbHOM 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 OTPULLATENbHBIMU YMCNAMKU, OBbIKHOBEHHbBIMM OK-03, OK-04,

BbiparkeHus U | U gecaTUYHbIMU ApPobamM. 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 BblYMCAEHUA. CNOMKHbIE MPOLLEHTbI

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 W | Cnocobbl pelleHns CUCTEM JIMHENHbIX YpaBHEHUNI. MoHATUA: maTpuua 2x2 u 3x3,
HepaBeHCTB onpegenutens matpuubl. Metog Tlaycca. CucTemMbl HeNMHEWHbIX YpPaBHEHWUN. 6
Cucrtembl HEpPaBEHCTB
KombuHmMpoBaHHOe 3aHATME
Tema 1.7 CopeprkaHue yyebHoro matepuana
BxogHoM KOHTpONb BblumcneHnsa u npeobpasoBaHuA. YpaBHEHMA W HepaBeHcTBa. [eomeTpua Ha
N/I0CKOCTU 2
KoHTponbHaa pabota
Paspen 2 [pAamble wu 20
NA0CKOCTH
npocTpaHcTee
Tema 2.1. CoaeprkaHue yyebHoro matepmuana
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 CKpelmBatomxca npambiX. OCHOBHble NPOCTPAHCTBEHHbIE PUTYpPbI. OK-04, OK-07
KombunHupoBaHHOE 3aHATHE MK...
Tema 2.2. CopeprkaHme yyebHoOro matepmnana
MapannenbHocTb npamblX, | MapannenbHble npsamas M naockocTb. OnpegeneHue. [MpusHak. CeolictBa (C
NPAMOA W MNJIOCKOCTW, | OKa3aTeNnbCTBOM). MapannenbHbie naockocTn. OnpegeneHue. MpusHak. CBolicTBa
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
NNOCKOCTU. 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. CopeprkaHue yyebHOro matepuana
Teopema o TPEX'| Teopema 0 Tpex nepneHAuKynapax. [loKasaTenbcTBO. Yron mexay npaMoi M
nepneHAnRynapax MNOCKOCTbIO. YroN MeX Ay NAOCKOCTAMM 4
KomburHmMpoBaHHOe 3aHATME
Tema 2.5. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaepikaHue NPUKNALHOTO
MapannenbHsole, moayns)
nepneHAuKyNsApHble, AKcMombl  cTepeomeTpun.  [lepneHAMKYNAPHOCTb  MPAMOM UM MJIOCKOCTH,
CKpelmBatowmecs napannenbHoCTb OBYX NPAMBIX, nepneHaNKyNAPHbIX NAOCKOCTH, 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. [MpocTewine 3aayum B KOOPAMHATAX. K
npocTpaHcTee. PacctoaHue | PaccToaHMe mexay ABYMA TOYKAaMU, KOOPAMHATbI cepeamnHbl OTPEe3Ka 4

mexagy ABymMA TOYKaMu.

KombunHnpoBaHHOE 3aHATUE
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KoopanHartbl
oTpeskKa

cepeauHbl
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Tema 3.2

BeKToOpbl B NpocTpaHCcTBe.
Yron mexay BeKTopamMu.
CkanapHoe npousseneHue

CopeprkaHue yyebHoOro matepuana

BeKkTopbl B npocTpaHcTBe. CNoXKEeHUE U BbIYMTaHUE BEKTOPOB. YMHOXKEHMe BEKTOPaA
Ha uyucno. KomnnaHapHble BekTopbl. CKanApHoe npou3BefeHue BEKTOPOB.
PasnoxkeHue BeKTOpa NO TpeM HEKOMMNAAHAaPHbIM BeKTopam. KoopanHaTbl BEKTOpa,

BEKTOpPOB CKaNApHOe NpounsBeaeHne BEKTOPOB B KOOPANHATAX, Yro/l MexKAy BEKTOPaMMU, Yron 6
MeXAY NPAMOM M NNOCKOCTbIO, YroN MeXAY NAOCKOCTAMU. YpaBHEHME NJOCKOCTU.
FeomeTpuyecknit cMmbicn onpegenurens 2x2
KombuHMpoBaHHOe 3aHATME
Tema 3.3 MpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUe (coaeprKaHue NPUKNAZHOro
MpakTuKo- moayns)
OpueHTUpOBaHHbIe 3a4a4M | KoopAnHATHAA NIOCKOCTb. BbluMcneHMe paccToAHUI M NAoWaAen Ha NMAOCKOCTH.
Ha KOOPAMHATHON | KoainmyecTBeHHble pacyeTbl 4
NAOCKOCTH MpaKTnyeckoe 3aHATUE
Tema 3.4 CoaeprkaHue yyebHoro matepuana
PeweHne 3afad. | [lekapToBbl KOOPAMHATLI B NPOCTpaHCTBE. BekTopbl B NpocTpaHcTBe. ChoXeHue u
KoopauHaTbl 1 BEKTOpbI Bbl4MTaHNE BEKTOPOB. YMHOXEHME BEKTOpa Ha uncio. KomnnaHapHblie BEKTOPGI.
CkanapHoe npousBegeHne BEKTOpPOB. PasnoxKeHue BeKTopa NO  Tpem
HeKOMM/aHapHbIM BeKTopam. lNpocTenwmne 3aga4um B KoopanHatax. KoopauHaTbl
BEKTOPA, pacCToAHNE MeXKAY TOUKAMU, KOOPAMHATbI CepeanHbl OTPe3Ka, CKaNapHoe
npousseseHne BEKTOPOB B KOOPAMHATAX, Yro/Nl MeXAy BEKTOpaMMu, Yyroa mexKay 2
NPAMOI U NNOCKOCTbIO, YrO MeXAY NA0CKOCTAMM
KoHTponbHas paboTa
Paspen 4, OcHoBbI 40 OK-01, OK-02,
TPUroHOMETpUMU. OK-03, OK-04,
TpuroHometpuyeckue OK-05, OK-06,
dyHKuMHN OK-07
Tema 4.1 CopeprkaHue yyebHoOro matepmnana MK...
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TpuroHomeTpuyeckme
GYHKLMM  NPOM3BOJIBHOIO
yrna, umcna. PagnaHHaa wm
rpafycHaa mepa yrna

PaamnaHHaa mepa yrna. [NOBOPOT TOYKU BOKPYr Hayana KoopauHat. OnpeaeneHue
CMHYCa, KOCMHYCA, TaHreHca M KoTaHreHca. 3HaKW CUHYCa, KOCUHYCA, TaHreHca m
KOTaHreHca no YeTsepTaAM. 3aBUCUMOCTb MeXKAY CUHYCOM, KOCUHYCOM, TAHFEHCOM U1
KOTaHreHcoM OZHOro M TOTO e yraa

KOM6MHMpOBaHHOG 3aHATUE

Tema 4.2

OcHoBHble
TPUTOHOMETPUYECKME
TOXOecTBa.

dopmynbl NnprBeaeHUn

CoaepskaHue yuebHoro matepuana

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

KombuHnpoBaHHOE 3aHATHE

Tema 4.3

CUHYC, KOCMHYC, TaHreHc
CYMMbl W PasHOCTM ABYX
yrnos

CMHYC M KOCMHYC ABOWHOTO
yraa. dopmynbl
NOJI0OBUHHOTO yrna

CoaepskaHue yuebHoro matepuana

CymMa M pasHoOCTb cuMHycoB. CymmMa M PasHOCTb KOCMHYCOB. CMHYC M KOCWMHYC
ABoiiHoro yrna. ®opmynbl  nonosuHHOro yrnaa. [peobpasoBaHuna CymMmbl
TPUTOHOMETPUYECKUX OYHKLMA B NPOU3BEAEHME U MPOU3BELAEHUA B CYMMY.
BbipaxkeHne TPUTOHOMETPUYECKUX PYHKUMIM 4Yepe3 TaHreHC MOJIOBMHHOTO
aprymeHTa. Mpeobpa3oBaHNA NPOCTENLLMX TPUTOHOMETPUYECKUX BbIPAXKEHUI

KombuHMpoBaHHOE 3aHATUE

Tema 4.4
®yHKUMM, UMX CBOWCTBA.

CopeprkaHue yyebHoro matepmana

Ob6nacTb onpeaeneHMa U MHOMECTBO 3HaYeHU QYHKLMIA. YETHOCTb, HEYETHOCTD,

Cnocobbl 3af,aHnA | nepnogmMyHoCTb GyHKLUMM. Cnocobbl 3agaHNA GyHKLUMM

GyHKUMA KombuHMpoBaHHOe 3aHATHE

Tema 4.5 CopeprkaHue yyebHOro matepuana

TpuroHomeTpuyeckme ObnacTb onpeaeneHna M MHOXKECTBO 3HAYEHUN TPUFOHOMETPUYECKUX PYHKUMIA.

PYHKUMM, UX CBOMNCTBA M

YETHOCTb, HEYETHOCTb, NEPUOANYHOCTE TPUFOHOMETPUYECKUX GYHKUMI. CBOMCTBA U

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

Tema 4.6 CopeprkaHue yyebHoro matepunana

MNpeobpa3oBaHue C)KaTune u pactarkeHue rpaduKkos TPMFOHOMETPUYECKUX QYHKLUNA.

rpadmkos MNMpeobpasoBaHue rpadpMKoB TPMFOHOMETPUYECKUX QYHKLINIA
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TPUrOHOMETPUYECKMX MpaKTuyeckoe 3aHATUE

bYHKUMM

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

NPOW3BOACTBEHHbIX
npoueccos € NOMOLbIO
rpadmkos GyHKLMMN

Mcnonb3oBaHMe CBOMCTB TPUFOHOMETPUYECKUX OYHKUMIA B NPOPECCUMOHANbHbIX
3afavax

npaKTMLIeCKOG 3aHATHUE

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

YPaBHEHMA U HepaBeHCTBa

TPUTOHOMETPUYECKUX ypaBHEHMM OCHOBHbIX TUNOB: npocTenwne
TPUTOHOMETPUYECKNE YPaABHEHUA, CBOAALWIMECA K KBaApaTHbIM, pellaemble
Pa3/I0KEHMEM Ha MHOMUTENN, O4HOPOAHbIE.

MpocTeMnwmne TPUroHOMEeTPUYECKME HepaBEHCTBA

KombuHMpoBaHHOEe 3aHATHE.

Tema 4.10 CoaeprkaHue yyebHoro matepuana

Cuctembl Cuctembl NPOCTENLLINX TPUTOHOMETPUYECKMX YPaBHEHUI
TPUTOHOMETPUYECKUX KombunHnpoBaHHOE 3aHATHE

YPaBHEHW

Tema 4.11 CoaeprkaHue yyebHoro matepuana

PeweHne 3agay. OCHOBbI

MpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPaXKEHUN. PeweHne

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

dYHKUMM KoHTposbHas paboTa

Pasgen 5.

KomnneKcHble uncna
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Tema 5.1
KomnnekcHble yncna

CoaepskaHue yuebHoro matepuana

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

KombunHupoBaHHOE 3aHATUE
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Tema 5.2

CopeprkaHue yyebHoOro matepuana

MpumeHeHne BbinoNHEHMe pacyeToB C MNOMOLWbI  KOMMOAEKCHbIX 4ucen. [lpumepsbl
KOMMNAEKCHbIX Yncen NCMNoOab30BaHUA KOMMNAEKCHbIX YNCcen 4
MpaKTnyeckoe 3aHATUE
Paspen 6. [lpoussBogHas 40
¢$yHKUUN, ee npuMeHeHue
Tema 6.1 CoaeprKkaHue yyebHoro maTepuana
MoHATMe  npou3BOAHOM. | OnpeaeneHne YMCI0BOW NOC/eA0BaTENbHOCTM M cnocobbl ee 3agaHmA. CBoMCTBa
dopmynbl M NpaBWaa | YMCNOBbIX MocnegoBaTenbHocTen. OnpeaeneHve npeaena noc/ienoBaTeIbHOCTHU.
anddepeHUMpoBaHUA BolumcneHne  npepenos  nocnepgosatenbsHocten.  [pegen  GyHKUMM  Ha 2
b6eckoHeuHocTu. Mpeaen ¢pyHKUMKM B ToUKe. MNpupaleHme aprymeHTa. MpupallieHue
byHKUMW.  3apauun, npuBoAAlIMe K MOHATUIO npou3BogHoW. OnpeaeneHve
NpPou3BOAHON. ANTOPUTM OTbICKaHUA NPOMU3BOAHOM
KombuHMpoBaHHOE 3aHATUE OK-01, OK-02,
Tema 6.2 CoaeprkaHue yyebHoro maTepuana OK-03, OK-04,
MpounssoaHble cymmbl, | @opmynbl anddepeHumpoBaHuma. NMpasuna anddepeHuMpoBaHmA 6 OK-05, OK-06,
pasHoOCTM npousBeAeHUa, | KoMOMHUPOBAHHOE 3aHATHE OK-07
YacCTHOro MK...
Tema 6.3 CopeprkaHue yyebHOro matepuana
MpoussogHble OnpepeneHne cnoxxHon ¢yHKUMK. MNMpon3BoaHAA TPUTOHOMETPUYECKUX DYHKLUMUNA.
TPUTOHOMETPUYECKUX Mpoun3BogHas CAOXKHON PyHKUUM
¢yHKumMin.  pounssogHasa | KombMHUPOBaHHOE 3aHATHE 6
CNOXHOM GYHKLNM
Tema 6.4 CopeprkaHme yyebHoro matepmnana
MoHATHe O | NoHATUe HenpepbiBHOM GYHKUKMK. CBOICTBA HENpPepbIBHOW GYyHKUMK. CBA3b MeXAy
HEeNpPepbIBHOCTU QYHKLMN. 2

MeTopa MHTEepBanos

HenpepbIBHOCTbIO U AnddPepeHUNpPYeMOCTbio  GYHKUMM B TO4YKe. ANroputm
peleHnA HepaBeHCTB MeTOLOM MHTEPBA/IOB

KOM6MHVIpOBaHHOG 3aHATUE
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Tema 6.5

CopeprkaHue yyebHoOro matepuana

feomeTpuryecknin N | FTeoMeTpuYeCKUM CMbICA NPOU3BOAHON GYHKUMM — YrnoBo KoadpuumeHT
dusnueckmm CMbICN | KacaTenbHOM K rpadumky GyHKUMKM B TOYKe. YpaBHEHME KacaTesbHOM K rpadumky
npown3BoOAHOM bYHKUMWU. ANrOPUTM COCTaB/IEHMA YPABHEHMA KacaTeNbHOU K rpaduKky GpyHKuum
y=f(x)
KombuHmnpoBaHHOe 3aHATME
Tema 6.6 CopeprkaHue yyebHoro matepuana
®ur3snyeckui CMbIC | DUINYECKUIN (MEXAHMYECKMIA) CMbIC MPOM3BOAHON — MIHOBEHHAA CKOPOCTb B
npou3BogHOM B | MOMeHT BpemeHn t: v=S"' (t)

npodeccnoHanbHbIX
3afavax

ﬂpaKTW-IECKOG 3aHATHUE

Tema 6.7
MOHOTOHHOCTb  QYHKLUMN.
TOYKM aKCTpEMYMA

CopeprkaHue yyebHoro matepmana

BospactaHune u yb6biBaHWe ¢YHKLMM, COOTBETCTBME BO3paAcTaHMA U ybblBaHUA
GYHKUMM  3HAKy Npou3BOAHOM. [loHATME NpPOM3BOAHOW BbICWIEro MNOPAAKA,
COOTBETCTBME 3HAKa BTOPOM MPOU3BOAHOM BbINMYKAOCTU (BOTHYTOCTU) PYHKLUKN Ha
oTpe3Ke. 3a4a4M Ha MAKCMMyM U MUHUMYM. [OHATME acMMNTOTbI, CNOCO6bI KX
onpeaeneHnsa. AAroputMm uccnefoBaHmMa GYHKUMKM M NOCTPOEHMA ee rpaduKa C
nomolLlbto NponsBogHoN. ApobHo-nnHeHana GyHKLUUA

KombunHupoBaHHOE 3aHATHE

Tema 6.8
NccnepoBaHue GyHKUMIA U
noctpoeHue rpadpuKkos

CopeprkaHue yyebHoro matepmana

NccnepoBaHue GyHKLUMM Ha MOHOTOHHOCTb M NOCTpoeHue rpaduKoB.

KombunHupoBaHHOE 3aHATHE

Tema 6.9 Haubonblee wu
HanMmeHbluee 3Ha4YeHuA

PYyHKLUUM

CopeprkaHue yyebHoro matepmana

HaxoxaeHue HanboNbluero U HaMMeHbllero 3HayeHui d)yHKLI,VIVI, nocTpoeHmne
I'pa(bMKOB MHOro4s1€HoB C NCNoJib30BaHMEM annapata MaTeMaTU4eCKoro aHaan3a

KombunHnpoBaHHOE 3aHATUE

Tema 6.10

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

HavmeHblwee 1 Hanbonblwee 3HaYeHNE PyHKLNK

MpakTnyeckoe 3aHATUE
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Tema 6.11 CopeprkaHue yyebHoro matepuana
PeweHwue 3aga4. | Popmynbl n npasuna guddepeHumnposaHma. MccneposaHne GyHKLMA C NMOMOLLBHO
MpownssogHaa GyHKUMK, ee | Nnpon3BogHOM. Hanbonbliee n HaMMeHbLIee 3HaYeHNA PYHKLMU 2
npuMeHeHue KoHTponbHan paboTa
Paspen 7. 46
MHororpaHHUKM M Tena
BpaweHua
Tema 7.1 CopeprkaHue yyebHoro matepuana
BepwuHbl, pebpa, rpaHu | MoHATME MHOrorpaHHWKa. Ero anemeHTbl: BeplwwuHbl, pebpa, rpaHu. OuaroHansb.
MHOrOrpaHHMKa CeyeHue. BbinyK/ble 1 HEBbINYKAble MHOFOrPaHHUKK
KombuHMpoBaHHOe 3aHATME 2
Tema 7.2 CopeprkaHue yyebHOro matepuana
Mpusma, ee | MNoHATMe npusmbl. Ee ocHoBaHMA 1 BoKoBble rpaHU. BbicoTa npuamsbl. Mpamas m
coctaBnswolWme, ce4vyeHUe. | HaKNOHHAA npusma. lNMpasuabHaa npusma. Ee ceyeHmne
Mpamaa 1 npasBuibHaa | KombUHMpPOBaAHHOE 3aHATHE 2 OK-01, OK-02,
npu3mel OK-03, OK-04,
Tema 7.3 CopeprkaHue yyebHOro matepuana OK-05, OK-06,
Mapannenenunea, Kyb6. | Mapannenenunen, cBOMCTBA MPAMOYro/ibHOro napannenenunesna, Kyb. CeyeHue OK-07
CeueHne Kyba, | Kyba, napannenenunena MK...
napannenenuvneaa KombunHnpoBaHHOE 3aHATHE 2
Tema 7.4 CopeprkaHue yyebHOro matepuana
Mnpamnga, ee | Mnpammga un ee 3snemeHTbl. CeyeHne nupamuapl. [lpaBunbHaa nupammaa.
coctasiaAwowme, cedvyeHue. | YceyeHHas nnpammaa
MpaBunbHaa  nupamnaa. | KombUHMpPOBaHHOE 3aHATUE 2
YceyeHHada nMpammaa
Tema 7.5 CopeprkaHue yyebHoOro matepmnana
bokoBas n nonHaa | Mnowasnb 60KOBOM M NONHOM NOBEPXHOCTM NPU3MbI, NTMPAMUAbI
NOBEPXHOCTb npusmbl, | KombUHMpPoOBaHHOE 3aHATHE 2
nMpamuabl
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Tema 7.6

CummeTpuma B Kybe,
napannenenunege,
npusme, nupamuae

CopeprkaHue yyebHoOro matepuana

CMmMeTpUA OTHOCUTENbHO TOYKM, MPAMOMN, NAOCKOCTU. CummeTpuAa B Kybe,
napannenenuneae, Nnpusme, nupamuae

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.7

MpodeccnoHanbHO-OPUEHTUPOBAHHOE COoAepKaHue (coaeprkaHne NPUKAALHOro

Mpumepbl CUMMMETpUIA B | MoAyAA)

npodeccuu CMMMeTpUA B NpUPOAE, apXMTEKTYpe, TEXHUKE, B BbITy
MpakTnyeckoe 3aHATUE

Tema 7.8 CopeprkaHue yyebHOro matepuana

MNpasunbHble

NoHnAaTHe npaBuUAbHOIoO MHOIFrorpaHHMKa. CsolicTBa npaBuabHbIX MHOTOrpaHHUKOB

MHOTOrpaHHUKM, nX | MpaKTnyeckoe 3aHATUE

CBOWMCTBA

Tema 7.9 CoaeprkaHue yyebHoro matepuana

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

coctasnawwme. CedyeHue
UMANHAPA

PasBepTKa uMAMHApPa

KombuHupoBaHHOE 3aHATHE

Tema 7.10
KoHyc, ero coctasnsawowme.
CeyeHue KOHyca

MNpodeccMoHanbHO-OpUEHTUPOBAHHOE CcoAepKaHue (copep)KaHue NPUKNALHOrO
mopayna)

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

KombuHnpoBaHHOE 3aHATHE

Tema 7.11 CopeprkaHue yyebHOro matepuana

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

KOHyca

Tema 7.12 CoaeprkaHue yyebHoro matepuana

Wap n cdepa, ux ceveHnn

Wap n codepa. BzanmHoe pacnonoxkeHune cohdepbl U naockoctu. CeyeHune wapa,
cohepbl
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KombunHnpoBaHHOEe 3aHATHE

Tema 7.13 CoaeprkaHue yyebHoro matepunana
MoHAaTne o6 obveme Tena. | NMoHATMEe 06 obbeme Tena. O6bem Kyba M NPAMOYrosbHOrO napanjenenunena.
OTHoweHue obbemos | O6bem npuambl U uuaAMHApa. OTHOweHMe 06beMOB MNOAO6GHbLIX  Ten. 4
noAo6HbIX Ten FeomeTpuyeckmii cMmbicn onpegennTens 3-ro nopaaka
KombuHmMpoBaHHOe 3aHATME
Tema 7.14 CopeprkaHue yyebHoro matepuana
O6bembl M NNOWAAM | O6BEMbl TMPaMUAbI U KOHyca. O6bem Lwapa. M10WaAm NoBepxXHOCTel Ten 2
noBepxHOCTen Ten
KombuHMpoBaHHOE 3aHATUE
Tema 7.15 CopeprkaHne yyebHoro matepuana
KombuHauum KombuHaumm reomeTpmuyecKkmx Ten
MHOTOrpaHHUKOB U Ten | MpaKTuyeckoe 3aHsaTue 4
BpaLLeHuA
Tema 7.16 CopeprkaHue yyebHOro matepuana
feomeTpuyeckme Mcnonb3oBaHMe KOMOMHAUMIA MHOTFOrpaHHWKOB W Ten BPaLLEHMA B MPAKTUKO-
KOMBMHALMM Ha MPAKTUKE | OPUEHTUPOBAHHbIX 3a4a4ax
MpaKTHuyeckoe 3aHATUE 4
Tema 7.17 CopeprkaHue yyebHOro matepuana
PeweHue 3a4a4. | O6bembl M NAOWAAM NOBEPXHOCTM MHOTOrPAHHUKOB U TeN BpaLLeHUA
MHororpaHHukM U1 Tena | KoHTponbHaA paboTa 2
BpaLLeHuA
Pasgen 8. 14
NepBoo6pasHasn OK-01, OK-02,
$yHKUUKN, ee npuMmeHeHue OK-03, OK-04,
Tema 8.1 CoaeprkaHue yyebHoro matepuana OK-05, OK-06,
MepBoobpasHaa GyHKUMKU. | 3agauya O BOCCTAaHOB/IEHUM 3aKOHA ABUMKEHUA MO U3BECTHON CKOpocTW. lMoHATMe OK-07
MNpasuna HaxoXAeHUA | HTerpmpoBaHua. O3HAKOM/IEHUE C NOHATUEM MHTErpana u nepsoobpasHoi ana MK...

nepBoobpasHbIx

¢yHKuMn y=f(x). PeweHne 3agay Ha CBA3b NepBOOOpPA3HON M ee NPOU3BOAHON,
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BbluMC/NeHME nepBoOOpa3HOM ANA AaHHOW yHKumu. Tabauua dopmyn ana
HaxoXAeHnsa nepsoobpasHbix. Mi3yyeHne npaBuna Bbl4MCAEHUA NepBOObpa3HOM

KOM6MHMpOBaHHoe 3aHATUE
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Tema 8.2
Mnowanb KPUBOANHENHOM

CopeprkaHue yyebHoOro matepuana

3a,u,atw|, 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
KPMBOAMHEMHOM 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 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 cTeneHu

Tema 9.3 CopeprkaHue yyebHoOro maTepuana

Csoucrsa cTeneHu ¢ | NoHATHe cTeneHu ¢ Nto6bIM paLMOHaNbHbIM NOKa3aTesem. CTeneHHble GyHKLUN, NX

pPauUMOHaNbHbIM M | cBOMNCTBA M rpaduKm

OENCTBUTENbHbBIM KombuHmMpoBaHHOe 3aHATME 2

nokasaTenamm

Tema 9.4 CopeprkaHue yyebHOro matepuana

PeweHwne PaBHOCUMNBLHOCTL MPpPALMOHANbHbLIX YpPAaBHEHUM W HepaBeHCTB. MeTtoabl WX

NpPpPaLNOHANbHbIX pelweHuns. PelweHne NppaumoHanbHbIX YPaBHEHNI U HEPABEHCTB

ypaBHEHWU N HEPABEHCTB | KOMBUHMPOBaHHOE 3aHATHE 6

Tema 9.5 CopeprkaHue yyebHOro matepuana

CreneHu n KOpHU. | OnpeaeneHne cteneHHon ¢yHKUMKU. Mcnonb3oBaHMe ee CBOMCTB MPU peLleHUn

CteneHHas ¢oyHKUMA YpPaBHEHWUI N HEPaBEHCTB 2
KoHTposbHas paboTa

Paspgen 10. 18

MokasatenbHaa pyHKUMA

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

MokasatenbHaa ¢yHKUMA, | CTeneHb C MPOU3BOJIbHBIM  [EeNCTBUTENbHLIM  MOKasaTenem. OnpegeneHuve 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 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 nokasaTeNbHbIX 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 3a4a4. | PeweHne noOKasaTeNbHbIX YPaBHEHUA METOA4OM YpaBHMBAHWUA MOKasaTenem u
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. | Coictea norapnpmos. Onepauma norapudmmMpoBaHus. MK...
Onepauus KombuHMpoBaHHOe 3aHATME 6
norapndmmposaHms
Tema 11.3 CopeprkaHme yyebHoro matepmnana
Norapuédmmnyeckasn Norapudmunyeckan pyHKLMA U ee CBOMCTBA
$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 peleHUA Norapudmmyecknx ypasHeHUM: OYHKLMOHANbHO-
rpaduyecknii, meTog NOTEHUMPOBAHWA, MeTOoA BBeAeHMA HOBOW nepemMeHHOW.

Norapudmmnueckme HepaBeHCTBA 8
KombuHMpoBaHHOE 3aHATUE
Tema 11.5 CoaeprkaHue yyebHoro matepmnana
Cuctembl ANrOpuUTM peLleHnsa CUCTEMbl YPaBHEHWUI. PaBHOCMABHOCTb norapuPmuyeckmx
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. Jlorapudmmyeckaa cnupanb B npupoge. Ee
MaTemMaTuyecKkme CBOMCTBa 4
MNpakTnyeckoe 3aHATUE
Tema 11.7 CoaeprkaHue yyebHoro matepuana
PeweHne 3agay. | lorapnommyeckas GyHKUMA. PelleHme npocTeiwmnx norapudmmnyecknx ypaBHeHUIN
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 yyebHoOro matepuana
Fpadbl MoHsaTue rpada. CBA3HbIN rpad, AepeBo, UMK rpad Ha NJIOCKOCTH
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 3aau
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 NPOU3BEAEHNA COBbITUIA. OK-05, OK-07
KombuHMpoBaHHOe 3aHATME 4 lK...
Tema 13.3 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
BepoATHOCTb B | moAayns)
NpodeccnoHabHbIX OTHOcMTeNbHaA 4YacToTa cobbITMA, CBOMCTBO ee YyCTOMYMBOCTWU. CTaTucTUyeckoe
3aga4ax onpeaeneHne BepoATHOCTU. OLLeHKa BEPOATHOCTM cObbITUA
MpaKTuyeckoe 3aHATUE 4
Tema 13.4 CopeprkaHue yyebHoOro matepmnana
OncKkpeTHasn cnyyariHasa | Bugbl cnaydanHbix BenunuMH. OnpegeneHwe AUCKPETHOW C/Ay4alHOW BeNWMYUMHBbI.
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. Cratuctnyeckue

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. Tpaduyeckoe ux npeacraBieHue.
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/bHbIX MNepexodax B YpaBHEHUAX M HepaBeHcTBax. O6wwue meToabl
ObLlwme meToAbl PeLeHNA | pelleHna ypaBHEHW: Mepexos, oT paBeHCTBa GpYHKLUMIA K paBEHCTBY apryMeHToB AN1s 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 NHTEPBaNoB, PyHKUMOHANbHO-Tpadulecknin metog,. Mpadpuyeckmin 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 CKOHUeHMpUpPosaHo & pasoese MpuknadHol 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 6ubnmoteuyHbit ¢poHa ob6pa3oBaTe/IbHOM
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 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 4.1,4.2,4.3,4.4,45,4.6,4.7 | 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
MOWMCKa, aHanun3a u 2.6 MaTemaTnyeckuii

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, Temb 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, 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, Tembi 14.1, 14.2, 14.3, 14.4, 14,5 | FK3aMEHAUNOHHBIX
M-o/c, 14.6 3aAannn
OK 03. MNMnaHnpoBsatb U P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
peanns3oBbIBaTh 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 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 NHomnBuayanbHas
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 MNpeacraBneHne
MCNONb30BaTb 3HAHMA NO P7,Temn 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, 8.3,84, 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

NpPaKTUYecKMx pabort
3awmTa TBOPYECKUX
pabot

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 | 33A3aHIY
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 MaTtemaTunyecKkuit
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 MpeacTasneHve
pe3ynbTaToB

NpaKTUYecKmx pabor
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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
paboTt

3awmTa
WHOMBUAOYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHwne
3K3aMeHaLMOHHbIX

P 13, Tembl 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 MaTtemaTmnyeckuin
P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
rocyaapCcTBeHHOM A3bIKe OMKTaHT
. . P4, Tembl 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
Poccuiickoin ®egepauum ¢ M-o/c, 4.8, 4.9, 4.10, 4.11 NHanBuAayanbHan
yyeTom ocobeHHocTen PS5, Tembl 5.1, 5.2 camocToAaTeNbHas
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, | MpeacraBneHune
2.6 pesynbTaToB

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, 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
pabot

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
LeHHOCTEel, 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 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, 8.4, 8.5, 8.6
P14, Tembl 14.1,14.2, 14.3,14.4, 14.5
M-o/c, 14.6

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

3awmTa
WHOMBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX

3a4aHun

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

NpPaKTUYeCcKMx pabort
3almTa TBOPYECKUX
pabot

3awmTa
MHANBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLNOHHbIX
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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