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PaGouass mporpamma o00mIe00pa3oBaTeIbHON YUCOHOM wABMIIINHE]
«MatemaTrukay pa3paboTaHa Ha OCHOBE (EeAepalbHOIO TIOCYAAPCTBEHHOIO
00pa3oBaTeIbLHOr0 CTaHapTa CpefaHero obero oopasosanus (nanee — GIOC
COO0), yrBepxkaeHHOro nprukazoM MuHoOpHayku Poccuu ot 29.01.2016r. Ne 50
(¢ BuecennbsiMu m3MeHeHusMu (ITpukas ot 26 aBrycra 2022 roma Ne774) ,
IPUMEPHOM paboueii mporpaMMBbl CpeaHero o0Iero oopazoBanus, 0100pPEHHOM
pemiendeM (enepasbHOr0 y4eOHO-METOIMUECKOro OOBEANHEHHS 10 O0IEMY
obpazoBanuio (mpotokot oT 14.10.2022 r. Ne 8/22) ¢ yuerom ®I'OC cpennero
npodeccronaabHOro obpasoBanuss no mnpodeccun  23.01.08 Crecaps 1o
PEMOHTY CTPOUTEIBHBIX MamuH (Tpuka3 MunoOpHayku P® or 26 asrycra

2022 1. Ne 774)

Oprannsanus pa3paloT4ymK: I'ocynapctBeHHOE OXOIKETHOE
npodeccuoHalbHOEe 00pasoBareNpHOE yupekaeHue Pocrosckod obnacTu
«MuJIIEpOBCKHM Ka3aunii KaJeTCKUM IPOMECCHOHANBHEIN TEXHUKYM)

PazpaboTumnk: SxoBeHko A.M. mnpenomaBareib TrOCyAapCTBEHHOTO
OIODKETHOTO ~ 0OPa30BaTENLHOrO  ydpexaeHus  PocToBckod — 00macTu
«MmuepoBCKu Kasauwit KaJIeTCKHUM MpOo(heCCUOHANBHBIA TEXHUKYM)

PeneH3eHTBI:
1.FOpseBa JliomMuna AJjiekceeBHA - MpenofaBaTeldb GHM3MKH M MaTEMaTHKH
BBICIIEH KATErOPMH TOCYJAPCTBEHHOI'O ONOKETHOTO MPOGECCHOHAIBHOTO
00pa30BaTENLHOrO  y4upexkaeHus PoctoBckod obOmactn  «MUILIEPOBCKHUM
TeXHUKYM arpoNpPOMBINUIEHHBIX TeXHONIOTHH 1 ynpasieHus (JICXT)»
2.TKayeHKo Bepa MBaHOBHa - mpemojaBaTenh QU3NKA U MATEMAaTHKH IIEPBOH
KATErOpUM TOCYJIAPCTBEHHOIO OIOKETHOr0 00pa3soBaTENBHOTO YUPEeKICHHU
PocroBckoit 06nacTu « MUILIEPOBCKHUIM Ka3aurii KaJeTCKAN MPO(PECCHOHATbHBIH

TCXHUKYM»



COAEPXAHME

1. 06Lias xapaKTepUCTMKA NPUMEPHOM paboyen Nporpammbl
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2. CTpyKTypa M COAEp:KaH1e 06Lie06pa3oBaTENbHON AUCLUUMIMHDL..........coc..onevrvernniens
3. Ycnosua peanusaumu Nporpammbl 06LLe06pa3oBaTeNlbHOM AUCLMIIMHSI..............

4, KOHTPOAb 1 OLEHKa pe3y/bTaToB 0CBOEHMA 06L1e0bpa30BaTeNbHOM AMCLUNANHDI



1. 06wWan xapaKTepucTMKa NpUMEpHOM paboyei NporpaMmbl
0611e06pa3oBaTeIbHOM AUCUMI/IMHBI «MaTeMaTHKa»

1.1. Mecto gucumnamnHbl B CTPYKTYpe npodeccuoHanbHoit 06pasoBaTenbHoit
nporpammbli CMO:

O6mieo0pazoBaTenbHas AUcHUIIIMHA «MateMaTikay SBiseTcs 00s3aTeNbHOM YacThIO
0011e00pa30BaTENBHOrO UKIIA 00Pa30BaTEIbHON MPOrPAMMBI B COOTBETCTBUH C
®IroC 23.01.08 Cnecaps o peMOHTY CTPOUTENBHBIX MAIIWH (TIPUKa3
Munob6puayku P® ot 26 aBrycra 2022 r. Ne 77

1.4 Uenn u nnaHmpyemble pe3ynbTaTbl OCBOEHUA SUCLUN/MUHDI:

1.2.1. Ieab QuCHHIIHHBI

Cozepxanue mporpamMMbl 001e00pa30BaTENbHON JUCIUILUIMHBL «MaTteMaTuKay
HAMpaBJICHO HA JOCTIKEHHE PE3YIbTaTOB €€ H3yYCHHS B COOTBETCTBHH C
tpeboBanusiMu ®I'OC COO ¢ yuerom mpodeccuonanbHoit nampasiaenHoctn OI'OC
CIIO.

1.2.2. Ilnanupyembie pe3yJabTaThl OCBOEHHS 001e00PA30BATEILHOM THCIUIIHHBI
BcooTBeTcTBHA ¢ PI'OC CIIO 1 Ha ocHoe PI'OC COO

Oco0o¢ 3HaueHne aucMIUIHA uvmeeT npu GopmupoBanny u passutun OK u [TK(OK
ykazvisaroncst U3 Hosoeo  makena PIOC  CIIO 2022 200a no
npogheccuu/cneyuansrocnu. 23.01.08 Cnecapb 10 peMOHTY CTPOUTEIBHBIX MAIIHH
(npuxa3z Munobpuayku P® ot 26 aBrycra 2022 r. Ne 774)



06ue KomneTeHuuu

MnaHupyem

ble pe3ynbTaTbl 06y4eHus

O6wme’

AncumnamnHapHble’

OK 01 Bblbupatb Cnocobbl
peleHuns 3ajay
npoheccHoHaIbHOM
AEATENbHOCTU NPUMEHUTENBHO
K Pa3/IMYHbIM KOHTEKCTaM

FrOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTH
MacTepcTBa, TpyAo/obue;

- TOTOBHOCTb K  aKTMBHOW  JI€ATE/IbHOCTM
TEXHO/IOTMYECKOM M COLMANIbHOM HamnpaBEHHOCTH,
CMOCOB6HOCTb  MHMLMMPOBATb,  MJIAHMPOBATb
CaMOCTOSATE/IbHO BbINOHATL TaKyl0 JEATENbHOCTD;
- MHTEpeC K pa3/InyHbIM cepam NpotheccuoHaIbHOM
N1EeATENIbHOCTH,

OBnageHue YHUBEPCa/IbHbIMM
MO3HaBaTE/IbHbIMKU JENUCTBUAMM:

a) 6a3oBble JIOTMYECKMe AEUCTBUS:

y4eOHbIMM

- CaMOCTOATE/IbHO copmymMpoBaTh
aKTyanu3mMpoBaTb Mpobnemy, paccMaTpusatb e
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLIECTBEHHbIM MPU3HAK WM
OCHOBaHMA ANA CpaBHEHMA, Knaccudukaumm W
006006LLEeHNS;

- onpeaenAtb LENM  AeATeNbHOCTH,
napameTpbl U KPUTEPUM UX LOCTUKEHMSA;

- BbIAABNATb 3aKOHOMEPHOCTU U MPOTMBOPEYMA B
pacCMaTpMBAEMbIX AB/IEHUSAX;

- BHOCMTb KOPPEKTMBbI B AE€ATENbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/IbTaTOB LE/IAIM, OLEHUBATb PUCKK
nocneCTBUM AeATENbHOCTH;

3a/]aBaTh)

-BNlaJieTb METOZIAMM [IOKA3aTe/IbCTB, airOPMTMaMM peLLeHus 3a4ay;
yMeHWe (hopMy/IMPOBaTb ONpeaeneHUs, aKCHOMbl M TEOPEMbI,
MPUMEHATb WX, NPOBOAMTL [OKA3aTe/IbHbIE PACCYX/AEHUA B XOJe
pelleHns 3ajay;

W- YMETb ONepMUpoBaThb MOHATUAMM: CTEMEHb YUCNA, Iorapudm

YMC/a; YMEHME BbIMOMHATD BbIYMCIIEHME 3HAYEHMM W
Npeo6pa3oBaHMs BbIPAXKEHWUM CO CTENEHAMM M orapudmam,
npeo6pa3oBaHu1s APO6HO-PaLIMOHABHBIX BbIPaKEHMIA;

- YMETb ONepypoBaTh MOHATUAMM: paLMOHA/bHbIE,
MppaLMOHa/bHble, MOKa3aTebHble, CTeNeHHble, Norapudmmuyeckue,
TPUrOHOMETPUYECKME YPABHEHMSA M HEPABEHCTBA, MX CMCTEMbI;

n- YMETb ONepupoBatb MOHATUAMM: q)yHKLI,VIﬂ, HenpepbIiBHAA

(yHKLMA, NPOM3BOAHAA, NEpBOO6Pa3Hasn, onpeseneHHbIN
MHTETPas; YMETb HaXOAWTb MPOM3BOAHBIE 3/IEMEHTAPHbIX (YHKLMHM,
MCMO/b3Ys CMPaBOYHbIE MATepMasibl; MCCNEA0BaTb B MPOCTEMLLIMX
CNyvasax YHKUMM HA MOHOTOHHOCTb, HaXOAWTb HaMbobLIME U
HaMMEHbLUME 3HAYeHUA (DYHKUMM; CTPOMTb rpacdMKM MHOTOY/EHOB
C MCMONb30BaHMEM annaparta MaTemMaTMyeckoro aHaamsa;
NPUMEHATb NPOM3BOAHYIO NMPU PeLleHUM 3aday Ha ABUNKEHME;
peLaTb NPaKTUKO-OPUEHTMPOBaHHbIE 3a/ja4M Ha HanMboIbLMe U
HaMMEHbLUME 3HAYEHMA, Ha HaXOXJeHWe NyTH, CKOPOCTMU
YCKOpEHUSA;

- YMETb OnepupoBaTb MOHATUAMM: pauMoHabHaA dYHKUMA,
noKasatesibHad yHKUMA, CTeneHHaa QYHKUMA, norapudmuyeckas




- pa3BMBaTb KPeaTMBHOE MbILLJIEHME MPU PELLEHUMU
KM3HEHHbIX NPo6IEM

6) 6a30Bble MCCNE0BATENbCKME AEMACTBUSA:
- BNaJeTb HaBblKaMM YYEBHO-MCCEA0BATENbCKON U
NPOEKTHOM [EeATE/IbHOCTU, HaBblKaMM pa3pelleHus
npoonem;
BbIAB/IATb NPUYUHHO-CNEACTBEHHbIE CBA3N W
aKTya/M3MpoBaTb 3ajady, BblABMUraTb runotesy ee
peLLeHUA, HAXOAUTb apryMeHTbl A1 A0Ka3aTeIbCTBa
CBOMX YTBEpP)KAEHMM, 3ajaBaTb NapaMeTpbl W
KpUTEpUM peLLeHus;
aHaNM3MpoBaTb NOJIYYEHHble B XOAEe peLleHus
3alayM pe3ynbTaTtbl, KPUTUYECKM OLEHWMBATb MX
[0CTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUAX;

-- YMEeTb NEepeHOCUTb 3HaHWMA B MO3HaBaTE/IbHY0 U
NPaKTMYECKYI0 0611aCTH KMU3HEAEATEbHOCTH;

YMETb MHTErpupoBaTb 3HaHMSA M3  Pa3HbiX
NpeAMETHbIX 06/1acTeN;
- BblABMraTb HOBble MAeW, NpeAnaraTb OPUrMHa/IbHbIE
MoAXOAbl U peLleHus;

M CMOCOBHOCTb MX MCMOJIb30BaHMUS B NO3HABATE/IbHOM
W COLMANbHOM NPaKTUKeE

(byHKLMA, TPUrOHOMETPUYECKME (DYHKLMM, 0BPaTHbIE DYHKLMM;
YMEHWE CTPOMTb FrpadMKM M3YYEHHbIX DYHKLMM, MCMONb30BaTh
rpadmK1 NpU U3yYEeHMM NPOLECCOB M 3aBUCUMOCTEN, MPU PELLIEHMM
3aJa4 M3 Apyrux yyebHbIX NPeAMETOB M 3aflay M3 PeasibHOM KM3HM;
Bblpa)kaTb hOpPMy/IaMM 3aBUCMMOCTH MEXKAY BENMUMHAMM;

- YMETb peLlaTb TEKCTOBbIE 3aZauu PasHbIX TMMOB (B TOM YMC/ie HA
MPOLEHTbI, JOJIM M YaCTH, Ha JBMKEHME, PabOTy, CTOMMOCTb
TOBApPOB M YCAYT, HA/MOMMU, 3aZja4u M3 06/1aCTM YNPaBAEHUS JIMYHBIMM
M CEMEMHbIMM (MHAHCaMM); COCTABNATb BbIPAKEHWS, YPaBHEHUA,
HepaBEHCTBA M MX CUCTEMbI MO YCI0BMIO 3alauu, UCCAeA0BaTb
NoJlyYEHHOE PELLEHME M OLEHMBATb NPaBAOMN0A06HOCTb
pe3y/bTaTos;

- YMETb ONEpUpOBaTb NMOHATUAMM: CpeaHee apudMETHYECKOE,
MeJMaHa, HanboNbluee 1 HAMMEHbLLEE 3HAYEHNSA, pa3max,
AMCNEpCUs, CTaHAAPTHOE OTK/IOHEHME YMC/IOBOrO Habopa; YMeTb
W3BJIEKaTb, MHTEPNPETUPOBATL MHPOPMALWMIO, NPEACTAB/IEHHYIO B
Tab/MLAX, HA AMarpammax, rpadmKax, OTpaaroLlyl CBOMCTBA
peasibHbIX NPOLECCOB M ABNEHUM; NPeACTaBATb MHPOPMALMIO C
MOMOLLbIO Tab/nL, M AMarpamm; UCCNeaoBaTb CTAaTUCTUYECKME
[1aHHbIE, B TOM YMC/IE C NPUMEHEHMEM rpaUUECKMX METOAO0B M
3/IEKTPOHHBIX CPEACTB;

- YMETb OMepUpoBaTb NOHATUAMM: ClyYaMHBIM OMbIT M C/lyYalHOE
COBbITUE, BEPOATHOCTb CNYYAMHOrO COObITUSA; YMEHME BbIMMCIATL
BEPOSATHOCTb C MCMO/Ib30BaHWEM rPachUUECKUX METOZOB;
NPUMEHATb (DOPMY/Ibl C/IOKEHUSA M YMHOKEHUS BEPOATHOCTEMN,
KOM6MHATOpHble haKTbl 1 hOpMYbl NPU PeLLEHUM 3a4aY;
OLiEHMBATb BEPOATHOCTM peasibHbIX COBbITHIM; 3HAKOMCTBO CO
C/lyYaMHbIMM BENMYMHAMM; YMEHME NMPUBOAUTD MPUMEPSI




NPOABNEHMA 3aKOHA GO/bLIMX YMCEN B NMPUPOAHbIX U
00LLECTBEHHbIX ABNEHUSAX;

- YMETb ONepupoBaTb NOHATMAMM: TOUKA, NpAMas, NJ0CKOCTb,
NPOCTPAHCTBO, JBYrPaHHbIA YroN, CKPELLMBAIOLLMECS NPAMbIE,
MapannesbHOCTb M NEPNEeHANKYNSAPHOCTb MPAMBIX M NIOCKOCTEH,
YroN MEXAY NPAMbIMK, YrOa MEXAY NPAMOM M NAOCKOCTbIO, Yro
MEXAY NNOCKOCTAMM, PacCTOAHME OT TOYKM [0 NNOCKOCTH,
PacCcToAHME MEXAY NMPAMbIMM, PacCTOAHME MEXAY NNOCKOCTAMM;
YMEHWEe MCMONb30BaTb NPU PeLleHUM 3ajay U3yyeHHble daKTbl 1
TeOpembl NIaHUMETPUK; YMEHWUE OLEHMBATb pasMepbl 06HEKTOB
OKpY’KaloLEro M1pa;

- YMETb OMepupoBaTh NOHATUAMM: MHOTOrPaHHMUK, CeYeHue
MHOrorpaHHuKa, Ky6, napannenenunes, npusma, nupamuaa, durypa
M NOBEPXHOCTb BpaLLEHMUA, UMAUHAP, KOHYC, Wap, cdepa, CeyeHuns
urypbl BpaLleHu1a, NJOCKOCTb, Kacatowwasnca cdepbl, UMAMHAPA,
KOHycCa, naowazb NOBEPXHOCTM NMpammMAbl, NPM3Mbl, KOHYCa,
UMAMHAPA, naowaab cdhepbl, 06beM Kyba, NpAMOYroabHOro
napannenenvneaa, nMpamuabl, NPU3Mbl, UMAMHAPA, KOHYCa, LIApa;
yMeHWEe M306paxaTb MHOTOrPaHHMKU M NOBEPXHOCTM BpaLLeHWA, MX
CEYEHMA OT PYKK, C MOMOLLBIO YePTENHbLIX MHCTPYMEHTOB M
3NEKTPOHHbIX CPEACTB; YMEHME pacno3HaBaTb CUMMETPMIO B
NPOCTPAHCTBE; YMEHME pPacno3HaBaTb MpaBM/IbHble
MHOTOrpaHHMKM;

- YMETb OMepupoBaTh NOHATUAMM: ABUKEHME B NPOCTPAHCTBE,
noAo6Hble durypbl B NPOCTPAHCTBE; MCMNONb30BaTh OTHOLIEHMUE
naowazaen noBepxHoCTen M 06bEMOB MOAOBHBIX HUryp npu
peLleHnn 3ajavy;




- YMETb BbIYMCNATb FEOMETPUYECKME BEMUMHDI (S/IMHA, Yron,
naowazb, 06beM, NIOLWAAL NOBEPXHOCTM), UCMOMb3YA U3YYeHHble
OpMY/bl U METO/bI;

- YMeTb ONEepUpOBaTb MOHATMAMM: NPAMOYro/bHAA CUCTEMA
KOOpPAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa,
CKa/pHOe NpoM3BeAeH1e, YroN MeXAy BEKTOpamMM, CyMMa
BEKTOPOB, NPOM3BEJEHME BEKTOpPA Ha YMC/I0; HAXOAWUTb C MOMOLLbI
M3y4eHHbIX (OPMYN KOOpPAMHATbI CEpeayMHbl OTPe3Ka, pacCTosAHME
MEXAY ABYMA TOUKaMM;

- YMETb BbIOGMPATb NOAXOAALIMM M3YYEHHBIM METOZA ANSA PELLEHMS
3a/jauM, pacnosHaBaTb matemaTMyeckue dakTbl U MaTeMaTMyeckue
MOZE/M B NPUPOAHBIX M OBLLECTBEHHBIX ABNEHMUAX, B UCKYCCTBE;
YMEHMe NPUBOANTL MPUMEPbI MAaTEMATUYECKMX OTKPbITHIA
POCCUMCKOM M MMPOBOM MaTEMATMYECKOM HAYKM.

- YyMeTb OnepupoBaTh MOHATUAMMU: OrnpeaeneHue, akcMoma,
TEOpeMa, CNeACTBME, CBOMCTBO, MPM3HAK, A0Ka3aTe/bCTBO,
paBHOCU/IbHblE HOPMY/IMPOBKM; YMeHWe ¢opMynpoBaTb 0bpaTHoe
M NPOTMBOMOJIOKHOE YTBEPXKAEHUE, NPUBOANUTL NPUMEPDI U
KOHTPMPUMEPbI, MCMO/Ib30BaTb METOZ MaTEMATMYECKON MHAYKLMK;
NPOBOAMTb JJOKa3aTesibHble PacCyAeHUA NpU peLleHnM 3adad,
OLIEHMBATb IOrMYECKYI0 NPABUABHOCTb PAacCyKAEHUM;

- YMeTb OnepupoBaTh NMOHATUAMM: MHOXKECTBO, NOAMHOXECTBO,
onepauuu Haj MHOXEeCTBamMM; YMEHME MCMO/b30BaTb TEOPETUKO-
MHOXECTBEHHbBIM annapaTt A/s ONMCaHMs PeasibHbIX NPOLECCOB M
AB/IEHMM NPY PELUEHMM 3aJja4, B TOM YMCIE U3 APYTUX YYEBHbIX
npeaMeToB;

- YyMeTb ONepUpoBaTh NOHATUAMM: Tpacd, CBA3HbIN rpad, Aepeso,
UMKA, rpad Ha NNOCKOCTW; YMEHWe 3aZaBaTb M ONMCbIBaTh rpadbl




Pa3/IMYHbIMKM CNoco6amu; MCMo/b30BaTb padbl NPU peLLeHmH
3a4ay;

- YMeTb CBOBOAHO ONEPUPOBATh MOHATUAMM: COYETAHME,
NepecTaHoBKa, YMC/I0 COMETAHMM, YMCIO NEPECTAHOBOK; GMHOM
HblOTOHA; yMEHME NPUMEHATL KOMBHMHATOPHbIE (haKTbl U
pacCyxJeHus ANA pelleHns 3adaq;

-yMeTb OMepypoBaTh MOHATUAMM: HaTypasbHOE YMCNO, Lenoe
YUCNIO, OCTATOK MO MOAY/II0, PALMOHA/IBHOE YMCIIO,

MPPaLMOHA/IBHOE YMC/I0, MHOKECTBA HATypaslbHbIX, LE/bIX,
PaLMOHA/IbHBIX, AEMCTBUTE/bHBIX YMCEN; YMEHME MCMO/Ib30BaTh
NPU3HAKK JE€IMMOCTM, HAMMEHbLLMI 0BLUMI AENUTENb U
HauMeHbllee obliee KpaTHoe, anropuTM EBKAMAA Npu pelueHum
33/1a4; 3HAKOMCTBO C Pa3/IMYHbIMM MO3ULMOHHBIMM CHCTEMAMM
CUYUCNIEHMS;

- YMeTb CBOBOJHO ONEPUPOBATH MOHATUSAMM: CTEMEHb C LiE/IbIM
NOKa3aTesIeM, KOPeHb HaTypasibHOM CTENEHM, CTENEHD C
paLMOHa/bHbIM MOKa3aTeNeM, CTeNeHb C AEUCTBUTE IbHbBIM
(BELLECTBEHHbIM) MOKA3aTeNeM, OrapubM YMCa, CUHYC, KOCHHYC U
TaHreHC NPOM3BOJIbHOTO YUCAa;

- YMETb OMEepUpOBaTh MOHATUAMM: TOXAECTBO, TOXAECTBEHHOE
Npeo6pa3oBaHue, YpaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHMM U
HEpPaBEHCTB, PAaBHOCM/IBHOCTb YPAaBHEHWM, HEPABEHCTB M CUCTEM,
paLMOHabHble, MpPaLMOHaNbHbIE, MOKA3aTeNbHbIE, CTEMEHHbIE,
florapudMMYecKme, TPUrOHOMETPUYECKME YpaBHEHWSA, HEPABEHCTBA
M CUCTEMbI; YMEHME pelliaTb YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C
MOMOLLBIO Pa3/IMYHbIX MPUEMOB; pELIaTb YPaBHEHMWS, HEPABEHCTBA
M CUCTEMbI C MApPAMETPOM; NMPUMEHSATb YPaBHEHWSA, HEPABEHCTBA, MX
CMCTEMbI AN PELIEHMA MAaTEMATMYECKMX 3aJa4 M 3a4ay U3
Pa3/IMYHbIX 06/1aCTEM HAYKM M peasibHOM KU3HM;




-yMeTb CBOOOAHO ONEpUpOBaThb MOHATUAMMU: FPaduK PYHKLUMM,
06paTHas (YHKLMSA, KOMNO3ULMA QYHKUMM, TMHEMHAA DYHKUMS,
KBagpaTMyHaa QyHKUMA, CTeneHHas dyHKUMA C LiesbIM
noKasaTtenem, TpUroHoMeTpuyeckme dbyHKUMK, o0bpaTHbIe
TPUrOHOMETpUYECKME (DYHKLMM, NOKa3aTelbHas U
norapudmuyeckas hyHKLMM; YMEHWE CTPOUTb Fpadmku yHKLMM,
BbIMNO/IHATb NPE06Pa30BaHUs FPpaduKoB DYHKLIMM;

YMEHME MCMO/Ib30BaTb MPaukM (YHKUMM ANA MU3yYeHus
MpOLECCOB M 3aBMCMMOCTEM MPY PELEHMM 33aJay M3 ApYruX
YYEOHbIX NPEAMETOB M M3 PeasibHOM KM3HM; BblpaxaTb (OPMY/amu
3aBUCMMOCTM MEXKAY BEMYMHAMM;

yMEHWE CBOBGOJHO ONepupoBaTb MOHATMAMM: YETHOCTb (DYHKLMM,
NepUOANYHOCTb YHKLMM, OrPaHUYEHHOCTb (DYHKLMM,
MOHOTOHHOCTb PYHKLMM, IKCTPEMYM (YHKLMM, Hanbonbluee
HaMMeHbLUee 3HauyeHUsa YHKLMM Ha NPOMEXYTKE; YMeHne
NPOBOAMTb UCCNEA0BAHME PYHKLMM;

YMEHWE WMCMO/b30BaTb CBOMCTBA M rpacdvKkM (DYHKUMM ANS peLleHMs
YPaBHEHWMM, HEPABEHCTB M 33a/lay C MapamMeTpamu; M3obpaxaTb Ha
KOOPAMHATHOM NIOCKOCTH MHOXKECTBA PELLEHUM YPaBHEHMM,
HEPaBEHCTB U UX CUCTEM;

- YMeTb CBOOOAHO OnepupoBaTb MOHATMAMM: MOCAEA0BATE/bHOCTD,
apudmeTMYeCKas Nporpeccus, reoMeTpuyeckas nporpeccus,
GECKOHEYHO YObIBalOLLAA reOMETpUYECcKas Nporpeccus; yMeHue
3a/laBaTb NOC/NIEA0BATE/NbHOCTM, B TOM YMC/E C MOMOLLbIO
PEKYPPEHTHbIX (hopmyi;

- YMeTb OnepupoBaTb MOHATUAMM: HEMPEPLIBHOCTb PYHKLMM,
acMMNTOTbI rpadmKa hyHKUMKM, NepBas M BTOpas NpoM3BOAHaA
(YHKLMM, FEOMETPUYECKMM M (DU3UYECKMI CMbIC NPOU3BOAHOM,
nepBoo6pasHas, OnpezeNeHHbIM MHTErpa; YMEHUE HaxoauTb
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acMMNTOTbl rpaduka YHKUMM; YMEHME BbIYMCAATb NPOM3BOAHbIE
CYMMbI, MPOM3BEAEHNS, YACTHOTO M KOMMO3MLIMM (DYHKLMHM,
HaX0AMTb YPaBHEHME KacaTeNbHOM K rpacmKy yHKLMM;

YMEHME MCMO/Ib30BaTb NMPOM3BOAHYID ANA MCCNeA0BaHMA (YHKLMM,
ANA HAXOXAEHUA HaUyYLLero peleHns B NPUKNAAHbIX, B TOM
4MCne COUMaNbHO-IKOHOMMYECKMX M (DU3MYECKMX 3ajayaX, ANs
onpeAeneHna CKOPOCTU U YCKOPEHMA; HaxoAuTb NOWAAM U
06beMbl hUryp C NOMOLLbKO MHTErpana; NpMBOAMTb NPUMEPbI
MaTeMaTU4YeCKOro MOAE/IMPOBAHMA C MOMOLLbHO

b depeHLManbHbIX YPaBHEHMM;

- YMETb ONepUpOoBaTh NMOHATMAMM: KOMMIEKCHOE YnChO,
COMNpAXEHHbIE KOMMIEKCHbIE YMCNA, MOAY/Ib M apryMEHT
KOMMNIEKCHOr0 Yncia, popma 3anmncu KOMMAEKCHbIX Yncen
(reoMeTpuyecKas, TPUrOHOMETPUYECKan U anrebpanyeckasn); ymeTb
MpOM3BOAUTL apUdMETUYECKME AEUCTBUA C KOMMIEKCHBIMM
4MCNaMK; NPUBOAMTb NPUMEPDI UCMO/b30BAHUA KOMMIEKCHBIX
yucen;

- YMeTb CBOGOAHO OMepUpOBaTb MOHATUAMM: CPeHee
apudmeTMYecKoe, MeauaHa, Hanbosbllee U HaMMeHbLUee 3HaYeHu,
pa3Mmax, AMCNepCcua, CTaHAAPTHOE OTKIOHEHME A1 ONMCaHKA
YMCNOBbIX AaHHbIX; YMEHMe MCCNefoBaTb CTAaTUCTUYECKME AaHHble,
B TOM YMCNE C MPUMEHEHMEM TpadMyeCKMX METOAO0B W
3/IEKTPOHHbIX CPEACTB; rpamyeckun MCCnesoBaTb COBMECTHbIE
HaB/It0AEHMA C MOMOLLBIO AMarpaMM PacCeMBaHMS U IMHEMHOM
perpeccmu;

- YMETb HaX0AWTb BEPOATHOCTM COBbITUI C MCMO/b30BAHMEM
rpauyeckMx MeToA0B; NPUMEHATb ANA pelleHna 3agay GopMmybl
C/IOXKEHMS M YMHOXKEHWUS BEPOATHOCTEN, DOPMYJTY MOJHOM
BEPOATHOCTH, cdopMyay bepHynau, KOMOMHATOPHbIE haKTbl U
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(hopMy/ibl; OLIEHMBATb BEPOATHOCTM PEAsIbHbIX COBLITUI; YMEHME
onepupoBaTh MOHATUAMM: C/lyYaiHas BENMUMHA, pPacnpeieneHue
BEPOATHOCTEN, MAaTEMATUUYECKOE OXMAAHME, AUCNEPCUA U
CTaHZ]ApPTHOE OTK/IOHEHME C/Ty4aUHOM BENMYMHDI, (DYHKLMM
pacnpeaeseH1s 1 NI0THOCTH PaBHOMEPHOIO, NMOKA3aTe/IbHOro 1
HOPMa/IbHOTO pacnpefeneHnii; YMeH1e UCno/ib30BaTh CBOMCTBA
M3YYeHHbIX pacnpesieneHuit Ans pelleHns 3aa4; 3HaKOMCTBO C
MOHATUAMM: 3aKOH GO/bLUIMX YMCEN, METOADI BbIGOPOYHBIX
UCCNe0BaHUM; YMEHME MPUBOAMTL NPUMEpLI NPOSIB/IEHUS 3aKOHA
BO/IbLUMX YMCEN B NPUPOAHBIX U OBLIECTBEHHBIX ABIEHMSAX;

- YMeTb CBO6O/IHO ONEPMPOBaThb MOHATUAMM: TOUKA, MpAMas,
NJI0CKOCTb, NPOCTPAHCTBO, OTPE3OK, JIyY, MAOCKMM Yron,
[IBYrpaHHbIM yro/, TPEXTPaHHbIM Yro, Nepecekanlmecs,
napasifie/bHble M CKPEeLMBAIOLMECS NPAMbIE, NapaneNbHOCTb U
NepneHAUKYNSPHOCTb MPAMbBIX M MIOCKOCTEN, Yron MeXAy
NPAMbIMM, YrON MEXAY NPAMOM M NIOCKOCTbIO, YTON MEXAY
NIOCKOCTAAMM; YMEHWE MCMO/b30BaTh NPU PELLEHMM 3aau
M3y4YeHHble (DaKTbl U TEOPEMbI MNAHUMETPUM; YMEHME OLEHMBATb
pa3Mepbl 06LEKTOB B OKPYKAlOLLEM MMPE; YMEHWE ONEPUPOBaATH
MOHATUAMM: MHOTOrPaHHMK, CEYEHME MHOTOrpaHHMKa, MPaBW/IbHbIN
MHOrorpaHHU1K, Np13Ma, Nupammnza, hurypa v NoBEPXHOCTb
BpALLEHMA, UMAMHAP, KOHYC, Wap, chepa, pa3BepTKa NOBEPXHOCTH,
CEYEHMS KOHYCa M UMAMHAPA, NapasiefibHbie OCK MM OCHOBAHMIO,
CeyeHue LWapa, N0CKOCTb, Kacatowascs Cepbl, LMAMHAPA, KOHYCA;
YMEHME CTPOUTb CEYEHWUE MHOTOrPaHHMKa, M306paxaTh
MHOTOrpaHHUKM, Urypbl M NOBEPXHOCTH BPALLEHWSA, MX CEYEHMS, B
TOM YMC/IE C MOMOLLBIO 3NIEKTPOHHBIX CPEACTB; YMEHME NPUMEHSATH
CBOMCTBA FEOMETPUYECKUX (DUTYP, CAMOCTOATENbHO
(hopMy/IMpoBaTb OMpeaeseHns M3ydaeMblx GUryp, BbiABUraTb
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rMNoTe3bl 0 CBOMCTBAX M NPU3HAKaX reOMETPUYECKUX Uryp,
000CHOBbIBaTb MM ONPOBEpPraTh UX; YMEHWe NPOBOAUTb
KnaccuduKkaumio Guryp no pasiMyHbIM Npu3HaKaM, BbINOMHATb
Heo6X0AMMble JOMNONHUTE/IbHbIE MOCTPOEHMS;

- YMeTb CBOOOHO ONEPMPOBaTb MOHATMAMM: NAOLWAAb QUrypbl,
06bem Urypobl, BeIMYMHA Yria, pacCToAHME OT TOYKMU A0
NJIOCKOCTU, PacCTOAHUE MeXAY NPAMbIMM, PacCTOAHME MEXAY
NNOCKOCTAMM, naowagb cchepbl, NAoLWaab NOBEPXHOCTU NMpamM1apbl,
NPM3Mbl, KOHYCa, UMAMHAPA, 06beM Kyba, NPAMOYro/IbHOM0
napannenenynesa, nMpamuabl, MP13Mbl, UMAMHAPA, KOHYCA, LWapa;
YMEHME HaX0AWTb OTHOLIEHWE 06BbEMOB NOLOOHbIX Uryp;

- YMeTb CBOOGOAHO OnepupoBaTh NOHATUAMM: ABUNKEHME,
napansesibHbIM NepeHoc, CUMMETPUS Ha NIOCKOCTH U B
NPOCTPaHCTBE, NOBOPOT, Npeobpa3oBaHie NOA0OMA, NOA06HbIE
urypbl; yMeHue pacnosHaBaTb paBHble M NOZOOHbIE dUrypbl, B
TOM YMC/IEe B NPUPOAE, UCKYCCTBE, apXMTEKTYpe; YMeHue
MCNO/b30BaTb FeOMETPUYECKME OTHOLIEHWUA, HAXOANTD
reoMeTpuyeckue BeNMYMHbl (4MHa, Yroa, naowasib, 06bem) npu
PELIEHWM 334 U3 APYrMX YYeBHbIX NPEeAMETOB M U3 peasbHOM
KU3HU;

- YMeTb CBOOOAHO ONEpUpOBaTb MOHATUAMM: NPAMOYrO/IbHasA
cMCTemMa KOOpAMHAT, BEKTOP, KOOPAMHATLI TOYKM, KOOPAMHATbI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEAEHME BEKTOPA Ha YMCAO,
pa3/ioeHune BEKTopa no 6asncy, CKansapHoe npousBejeHue,
BEKTOPHOE NPOM3BEAEHME, YrON MEXAY BEKTOPaMM; YMeHWe
MCMONb30BaTb BEKTOPHBIM M KOOPAMHATHbIM METOA AN PELIeHMs
reoMeTpuYecKmnx 3azad M 3agay Apyrux y4ebHbIX npeameTos;
onepupoBaTb NOHATMAMM: MaTpuua 2x2 1 3x3, onpeaenutesb
MaTpULbl, FEOMETPUYECKMM CMbIC/T ONPEAENUTENS;
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- YMETb MOJE/IMPOBATb PeasibHble CUTYaLMM Ha A3bIKE MAaTEMATMKMK;
COCTaB/IATb BbIPAXKEHMS, YPaBHEHWSA, HEPABEHCTBA M MX CUCTEMBI MO
YC/OBMIO 33Ja4M, MCCEeA0BATb NOCTPOEHHbIE MOAEM C
MCMO/Ib30BAHWMEM annapaTta anrebpbl, MHTEPNPETMPOBATb
NONyYEHHbIM pe3y/bTaT; CTPOUTb MAaTEMATUYECKME MOAEM C
MOMOLLbI0 FEOMETPUYECKMX NOHATUMA M BEMYMH, peLlaTb
CBSI3aHHblE C HUMM NPAKTUYECKME 3a/lau; COCTaB/IATb
BEPOATHOCTHYI0 MOAE/b U MHTEPNPETUPOBATb MOJTYYEHHbIN
pe3y/ibTaT; pewaTtb NpuKaaaHble 3a4aum CpesACTBaMM
MaTeMaTUYECKOro aHaM3a, B TOM YMC/IE COLMaIbHO-
3KOHOMMYECKOro 1 (M3NYECKOr0 XapaKTepa;

- YMeHwe BblGMpaTb NOAXOAAMA METOA ANIS PELLEHMS 3aJaum;
MOHUMAHME 3HAYMMOCTU MATEMATMKM B M3yYEHWUM NPUPOLHBIX U
06LLEeCTBEHHbIX MPOLECCOB M ABNEHMM; YMEHWE paCcro3HaBaTb
NPOSBJIEHME 3aKOHOB MATEMATWKM B UCKYCCTBE, YMEHWE MPUBOAMTDL
NPUMEPbI MAaTEMATUYECKMX OTKPbITUM POCCUMMCKOM M MMPOBOA
MaTEMATUYECKOW HayKM

OK 02 Ucnonb3oBatb
COBPEMEHHble CpesCTBa
MOMCKa, aHa13a u
WHTepnpeTauuu MHdopmaLmu,
U MHPOPMALMOHHbIE
TEXHOIOTMK ANA BbINONHEHNS
3a4a4 NpodeccMoHaIbHOM
eATe/IbHOCTU

B 061aCTH LIEHHOCTM HAy4YHOrO MO3HAHMS:
-C(hOPMMPOBAHHOCTb MMPOBO33pEHMS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M O6LLECTBEHHOM NPaKTMKM, OCHOBAHHOTO Ha
Avanore KysbTyp, CMOCOGCTBYIOLLEr0 OCO3HAHMIO
CBOEr0 MECTa B NO/MKY/IbTYPHOM MMPE;

- COBEpLIEHCTBOBAHME SA3bIKOBOM M YMTATE/IbCKOM
KyNbTypbl KaK CPEACTBA B3aMMOAEMCTBMA MEXAY
NH0IbMM M NO3HAHMSA MMPa;

- 0CO3HaHWE LEHHOCTM Hay4yHOM AeATEeNbHOCTH,
rOTOBHOCTb OCYLLECTB/SATb MPOEKTHYIO M

- YMeTb OnepupoBaTb MOHATUAMM: pauMoHasbHaA QYHKUMA,
rnoKasatenbHasa QyHKUMA, cTeneHHana dyHKUMA, norapudmMuyeckas
(DYHKUMA, TPUrOHOMETpMYECKMe (YHKLMKU, obpaTHble dYHKLMK;
YMEHUE CTPOUTb TpadMKM M3YyUYeHHbIX (PYHKLUMM, MCMO/b30BaTh
rpacMK1 Npy M3yYeHUM NPOLLECCOB M 3aBUCMMOCTEM, NPU PELLEHUM
3aJay M3 APYrux y4eGHbIX MPeaMETOB M 3ajay M3 PeasibHOM KU3HMK;
BblpaxkaTb (POPMY/1laMM 3aBUCMMOCTM MEXAY BENMYMHAMM,;

yMeTb OnepupoBaTb MOHATUAMM: TOXKAECTBO, TOXAECTBEHHOE
npeo6pas3oBaHMe, YpaBHEHME, HEPABEHCTBO, CMCTEMA YPABHEHWM W
HEepaBEHCTB, PaBHOCWM/IbHOCTb YPaBHEHMM, HEPABEHCTB U CUCTEM,
pauuoHabHble, MppaLMoHaibHble, MOKasaTe/ibHble, CTEeMNeHHbIe,
norapudMMyeckme, TPUroHOMETPUYECKME YPAaBHEHWA, HepaBeHCTBa
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MCCNeA0BATENbCKYI0 AEATENbHOCTb MHAMBMAYANbHO W
B rpynne.

OsnageHue YHMBEPCa/IbHbIMMK
NMO3HaBaTE/IbHbIMMU AENCTBUAMM:

B) pa6oTa ¢ MHbOpMaLMen:

- BNaA€Tb HaBblKaMM MNOJyYeHMA WMHbOPMALMM U3
MCTOYHMKOB Pa3HbIX TMMNOB, CaMOCTOATE/bHO
OCYWLECTBATb MOWUCK, aHa/iu3, CUCTEMATM3aLUMIO W
MHTepnpeTaumio MHMOPMaLMM PasyHbIX BUAOB M
dopm npeacTaBNEHUS;

- C03JaBaTb TEKCTbl B Pa3/IMuHbIX (popMaTtax C y4eTOM
HasHayeHus MHbOPMaUMM M LiENEeBOM ayAUTOPUM,
BbIGMpasa onTMManbHyt ¢GopMy nNpeacTaB/ieHns U

y4e6HbIMM

BU3YyaM3aLmm;
- OUEeHMBaTb  JAOCTOBEPHOCTb,  JIETMTUMHOCTb
MHGhOPMALUMKM, €e COOTBETCTBME MPaBOBbIM W

MOpa/IbHO-3TMYECKUM HOPMaM;
MCMO/Mb30BaTb CPEACTBA MH(OPMALMOHHBIX U

KOMMYHMKALMOHHbBIX TEXHONOTUM B  pPELLIEHWM
KOrHUTMBHbIX, KOMMYHMKATUBHbIX U
OpraHu3auMOHHbIX 3aJad C  COo6/aeHUEM
Tpe6oBaHMI 3ProHOMMKM, TEXHMKM 6GEe30MacHOCTH,
TMrMeHbl, PeCcypcocOepereHns, MpaBOBbIX U
3TMYECKMX  HOPM, HOPM  MH(OPMALIMOHHOM
6€30MacHOCTMH;

BNaZeTb HaBblKaMM pacrno3HaBaHMA WU 3aLUUTbI
nHdopMaLmu, MHGOOPMALMOHHOM 6E30MacHOCTH
JIMYHOCTH

M CUCTEMbI; YMETb pelliaTb YPaBHEHMS, HEPABEHCTBA M CUCTEMbI C
MOMOLLBIO Pa3/IMYHbIX MPUEMOB; PELIaTb YPaBHEHWS, HEPaBEHCTBA U
CMUCTEMbI C NAPAaMETPOM; NPUMEHATbL YPaBHEHWS, HEPABEHCTBA, MX|
CUCTEMbl NS pelleHns MaTeMaTMUYecKMX 3ajady M 3aJady M3
Pa3/IMYHbIX 06/1aCTEM HaYKM M PeaibHOM KM3HM;

YMETb CBOGOAHO OMEpMPOBATb MOHATUAMM: ABUKEHME,
napasnefbHbli NEpeHoc, CUMMETPUS Ha MJIOCKOCTM W B
NPOCTPaHCTBe, MOBOPOT, NpeobpasoBaHMe MoAo6Ms, NOA06HbIE
(Urypbl; YyMeTb pacno3HaBaTb paBHble M NOAOGHbIE (DUrypbl, B TOM
yucne B NpUpoAe, UCKYCCTBE, apXMTEKTYPE; YMETb MCMO/b30BaTh
reOMETPUYECKME OTHOLIEHMS, HAXOAMTb FEOMETPUYECKME BESMUYMHDI
(anvHa, yron, naowasp, 06beM) NpU peLleHnu 3a4ad M3 Apyrux
y4E6HBIX MPEAMETOB U U3 PEA/IbHON KM3HM
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OK 03 MnaHupoBsaTtb M
peann3oBbiBaTb COGCTBEHHOE
npocdeccMoHansHoe M1
JIMYHOCTHOE pa3BuTHE,
npeAnpUHUMATENbCKYHO
AEATeNbHOCTb B
npoceccroHanbHoM cdepe,
MCNONb30BaTb 3HaHMA MO
(bMHAHCOBOM FPaMOTHOCTH B
Pa3/IMYHbIX KU3HEHHbIX
CcUTyaumax

B 061aCcTH JyXOBHO-HPABCTBEHHOMO BOCMMTAHMA:

-- C(hOPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHMA,
3TMYECKOrO NOBEAEHUS;

- CMOCOGHOCTb OLEHMBATb CUTYaLUMIO M MPUHUMATH
0CO3HaHHbIE PELIEHMA, OPUEHTUPYACH HA MOPasibHOA
HPaBCTBEHHbIE HOPMbI M LIEHHOCTH;

- 0CO3HaHME JIMYHOrO BKJaja B MNOCTPOEHUE
YCTOMYMBOrO GyayLLEero;

- OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAMTENIAM U
(MM) ApYrMM uYneHam CembM, CO3AaHMI0 CEMbM Ha
OCHOBE 0CO3HAHHOIO NPUHATMA LLEHHOCTEN CEMENHON
}KM3HM B COOTBETCTBMM C TPaAMUMAMM HApPOJOB
Poccuu;
OBnagexue
JIENCTBUAMM:
a) CamoopraHu13auma:

- CaMOCTOATENIbHO OCYLLECTBAATb MO3HABATE/IbHYH)
AEATENbHOCTb, BbIABAATb MNPOG/NEMbI, CTaBUTb U
dopmyampoBaTb  COOCTBEHHble  3aJayvM B
06pa3oBaTENIbHOM JEATE/IbBHOCTU M KM3HEHHDIX
CUTYyaUMAX;

- CaMOCTOATENIbHO COCTaBNATb MJiaH peLleHus
npobnemMbl C Y4eTOM MMEIOWMXCA PeCcypCoB,
COBCTBEHHbIX BO3MOXXHOCTENM M NPEANOYTEHMM;

- laBaTb OLEHKY HOBbIM CUTYaLMAM;

Cnoco6CTBOBaTb (POPMMPOBAHUIO M MPOABJIEHUIO
LUMPOKOW 3pyaMUMM B pasHbIX 061aCTAX 3HAHUM,
MOCTOSIHHO MOBBIWATL CBOM 06pa30BaTe/IbHbIA U
Ky/IbTYPHbIM YPOBEHb;

YHMBEPCA/IbHbIMU  PETYNATUBHbIMM

- YMETb  OMepuMpoBaTb  MOHATMSAMM:  paLMOHa/bHbIE,
MPpPaLMOHA/bHbIE, MOKa3aTe/lbHble, CTENEHHblE, JOrapudMUYECcKMe,
TPUTOHOMETPUYECKME YPABHEHWS U HEPABEHCTBA, MX CUCTEMDI;
YMETb OMepupoBaTb MOHATMAMM: MHOFOFPaHHUK, CEYEHME
MHOrorpaHHuKa, Ky6, napannenenunes, np1sma, nupamuza, ourypa
M NOBEPXHOCTb BPaLLEHMSA, LMAUHAP, KOHYC, Wap, cdepa, ceyeHums
urypbl BpalleHus, NAOCKOCTb, Kacawowasacs cdepbl, UMAMHAPA,
KOHyCa, NolWaab MOBEPXHOCTM MMpamuabl, NpU3Mbl, KOHYCa,
UMAMHAPA, NaowaAb Cdepbl, 06beM Kyba, MPAMOYTo/bHOMO
napasnenenunea, nMpamuabl, NpuU3Mbl, UMAMHAPA, KOHyCa, Lapa;
YMEeHMe M306paxaTb MHOFOTPaHHMKM M MOBEPXHOCTM BPALLEHMA, WX
CEYEHUA OT PYKM, C MOMOLLbID YEPTEKHbIX MHCTPYMEHTOB M
SNIEKTPOHHbIX CPEACTB; YMETb pacno3HaBaTb CMMMETPUIO B
NPOCTPAHCTBE; YMETb Pacrno3HaBaTb MPaBM/IbHbIE MHOMOTPaHHMKM;

- YMeTb ONEepupoBaTb MOHATMAMM: NpPAMOYro/ibHaA CMCTEMA
KOOpAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHAThbl BEKTOPA,
CKaNApHoe npou3BejeHUe, Yros MeXAay BEKTOpaMM, CyMMa
BEKTOPOB, NPOM3BEAEHME BEKTOPA HA YMC/I0; HAXOAUTb C MOMOLLBIO
M3YyYeHHbIX hOPMY/T KOOPAMHATbI CEPeaMHbI OTPE3Ka, PacCcTOAHME
MeXAY ABYMS TOUKaMM
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©) CaMOKOHTPO/Ib:
MCNO/Ib30BaTb MpUeMbl pedIEKCUN AN OLEHKM
CUTyaLmu, BbIbopa BEPHOrO peLleHns;
yMeTb OUeHWBaTb PUCKM M CBOEBPEMEHHO
NPMHUMATb PELLEHMA MO UX CHAKEHMIO;
B) 3MOLMOHA/IbHbIM ~ MHTEINEKT,  Mpeano/aratoLmif
COpPMUPOBAHHOCTb:
BHYTPEHHEW MOTMBALMM, BK/OYAIOWEN CTPEMAEHME K
JOCTMXKEHMIO LUeM M yCnexy, ONTUMM3M,
MHULMATMBHOCTb, YMEHWE [AEeMCTBOBATb, MCXOAA M3
CBOMX BO3MOXHOCTEWN;
- 3MNaTMM, BKJIIOYAKOLWEN CMOCOBHOCTb MOHMMATb
3MOLMOHAIbHOE COCTOAHME APYrMX, YYMTbIBaTb €ro
MPY OCYLECTBNEHNU KOMMYHMKALMKU, CNOCOBHOCTb K
COYYBCTBUIO U COMEPEXMBAHMIO;

- COLMaNbHBIX HABbIKOB, BK/KYAKLMX CMOCOGHOCTH
BbICTpPaMBaTb OTHOWEHWA C APYrMMU  JIIOLbMM,
3a00TUTbCA, NPOABNATL MHTEpPEC U paspellaTb
KOHM/IMKTbI

OK 04 3ddekTrBHO
B3aMMOZEMCTBOBATb M paboTaTtb
B KONIEKTMBE M KOMaHZe

FOTOBHOCTb K CAMOPa3BMTMIO, CAMOCTOATEIbHOCTH M
camoonpejenieHuio;

-0BNlaJieHMe HaBblKaMM Y4e6HO-1CCIe0BaTEIbCKOM,
MPOEKTHOM M COLMANBHOM JeATENBHOCTH;

OBNlaieHue YHMBEPCA/IbHbIMM  KOMMYHMKATMBHBIMM
NIEMCTBUAMM:

6) COBMECTHas JeATeNbHOCTb:

NOHMMAaTb M  MCMO/b30BaTb MpPeMMyLLECTBA
KOMaH/IHOM M MHAMBKUAYAbHOM paboThl;

- YMETb ONEPUPOBaTb MOHATUAMM: CNYYalHbIM OMbIT U CyYaMHOE
Co6bITHE, BEPOATHOCTb CJIYYaMHOrO COBLITUSA; YMETb BbIYMC/IATH
BEPOATHOCTb C MCMO/Ib30BAHMEM TPacMUECKMX METOAO0B; MPUMEHSATH
(OPMY /bl CNIOKEHUA U YMHOXEHMA BEPOSTHOCTEN, KOMGMHATOPHbIE
baKTbl 1 HOPMY/Ibl MPU PELLEHUM 3aJaY; OLEHMBATb BEPOATHOCTMU
peasibHbIX COGbITUM; 3HAKOMCTBO CO C/yYaMHbIMM BENMYMHAMM;
YMEHWe NPUBOAMUTb NPUMEPbI MPOSBIEHMS 3aKOHA 6O/bLIMX YUCEN B
NPUPOAHbIX M OBLLECTBEHHbIX AB/IEHMSAX;

- YMeTb CBOGOAHO OMEPUPOBATb MOHATUAMM: CTEMEHb C LEJbIM
nokasaTeNieM, KOpeHb HaTypasbHOM CTeneHu, CTeneHb C
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- MpPWHMMATb LENM COBMECTHOM AeATe/bHOCTH,
OpraHM130BbIBaTb M KOOPAMHMPOBATL AEMCTBUSA N0 €€
JNOCTMXKEHMIO:  COCTaBNATb  MJAaH  JEUCTBMM,
pacnpeAensTb poin C YY€TOM MHEHMM YYACTHMKOB
06CyXaTb pe3y/ibTaTbl COBMECTHOM paboTbl;

- KOOPAMHMPOBATb M BbINOMHATL PaboTy B YC/NOBMSAX

peanbHoro, BMPTYa/JbHOr0O M  KOMGUHWMPOBAHHOIQ
B3aMMOJENCTBUS;
- OCYWECTBNATb  MO3WTMBHOE  CTpaTerMyeckoe

NoBeAeHWEe B pa3/IMYHbIX CUTyauMsX, NPOSBAATH
TBOPYECTBO M BOOBPAKEHME, ObITb MHULIMATMBHBIM.
OBNlaZieHMe  YHMBEpPCA/IbHbIMKM  PEryNsATUBHbIMM
NIENCTBUAMM:

) NpUHATHE CEBA U APYrUX NIOAEN:

- IPUHUMATb MOTMBBI M apryMEHTbI ApYrux JIt0Aen Mpu
aHa/M3e pe3y/IbTaToB AEATE/bHOCTH;

- MpU3HaBaTb CBOE MPaBO M MPaBO APYruX NIOAEN Ha
OLUMOKMU;

- pa3BMBaTb CMOCOBGHOCTb MOHMMATb MUP C MO3MLMM
ADYroro 4YesoBeKa

paLMOHa/IbHbIM MOKa3aTesieM, CTeMeHb C AEUCTBMTE/IbHBIM
(BELLECTBEHHbIM) NOKa3aTesieM, IorapudM YMCna, CMHYC, KOCUHYC W
TaHreHC NPOM3BOJIBHOTO YMCAa;

- YMeTb CBOOOAHO OMEpPUPOBATH MOHATUAMM: TpadUK YHKUMM,
o6paTHas YHKUMA, KOMMO3MUUMA PYHKUMM, IMHEMHas dyHKUMA,
KBagpatMuyHaa (QyHKuMA, cTeneHHaa YHKUMA C  LebIM
NnoKasaTenem, TPUroOHOMETpMYEeCKMe YHKLMM, 0OpaTHbl€
TPUrOHOMETPUYECKMEe  (YHKUMM,  MOKasaTesibHas M
norapudmmnyeckan byHKUMU; YMETb CTPOUTb FpadmKku PYHKLMH,
BbINO/IHATb NPE06Pa30BaHusA FpaduKoB MYHKLMM;

- YMETb MCNO/b30BaTb Tpacvku YHKUMIA ANS M3YYEHWS NPOLIECCOB
M 3aBMCMMOCTEM MpWU PELLEHMM 3aJay M3 APYrUX YYEBHbIX
NPeAMETOB M M3 peasibHOM KM3HM; BblpaxaTb (OpMyiamu
3aBMCUMOCTM MEXJY BEIMUYMHAMM;

CBOGOJHO OMepupoBaTh MOHATMAMM: YETHOCTb (YHKLUMM,
NepUOAMYHOCTD  (DYHKUMKM,  OrpaHMYEHHOCTb  (DYHKLUMM,
MOHOTOHHOCTb  (DYHKUMU, 3SKCTPEMYM YHKUMM, Haubosbluee U
HaMMeHbLlee 3HayeHWA QYHKUMM Ha NPOMEXYTKE; YMeTb MPOBOAMTH
nccnesoBaHue hyHKUMM;

- YMETb MCMONb30BaTb CBOMCTBA M rpadvku (PYHKUMM ANA pelueHus
YPaBHEHMM, HEPABEHCTB M 3aZay C MapamMeTpamu; M3obpaxaTb Ha
KOOPAMHATHOM MIOCKOCTU MHOXECTBA PeLLEHNM YpaBHEHUM,
HEpaBEHCTB U UX CUCTEM

OK 05 OcywecTBiaTb YCTHYHO U
MUCbMEHHYID KOMMYHMKaLMIO
Ha rocyZapCTBEHHOM AI3bIKE
Poccuickon Geaepaumn ¢
Y4ETOM 0COBEHHOCTEN

B 06/1aCcTM 3CTETMYECKOrO BOCMUTAHMS:
- 3CTETMYECKOE OTHOLLEHME K MMPY, BKJ/IHOYAA 3CTETMKY
6biTa, HAay4yHOrO M TEXHMYECKOrO TBOPYECTBa, CMOPTa,
TPY/1a M 06LIECTBEHHbIX OTHOLLIEHMI;

- CMOCOBHOCTb BOCMPUHMMATL Pas/IMyHble BUbI
MCKYCCTBa, TPaAMLMM M TBOPYECTBO CBOETO M APYrHX

- YMeTb OMnepupoBaTb MOHATUAMM: CpeaHee apudMETHYECKOE,
MeaMaHa, Haubosibllee M HaMMEHblUee 3HaYeHMs, pasmax,
Aavcnepcus, CTaHZapTHOE OTKIOHEHME YMCI0BOrO Habopa; YyMEHUE
U3BNEKaTb, MHTEPNPETUPOBaTb MH(OPMALMIO, NPEACTABNEHHYIO B
Tab/MUax, Ha AMarpammax, rpaduKax, OTpakalollylo CBOMCTBa
peasibHbIX MPOLECCOB U ABNEHMM; NPeACTaBAATb MHDOPMALMIO C
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COLMa/IbHOro U KyJibTYpHOro
KOHTEKCTa

HapoAoB, OLlyLATb 3MOLMOHA/IbHOE BO3AEMCTBUE
MCKYCCTBa;

- y6eXAEHHOCTb B 3HAYMMOCTU AN JIMYHOCTU U
06LLeCTBa OTEYECTBEHHOMO M MMPOBOrO0 MCKYCCTBA,
3THUYECKUX KYNbTYPHbIX TPAAMLUMM M HApOAHOro
TBOpYECTBa;

- TOTOBHOCTb K CaMOBbIPAXXEHMIO B pasHbIX BMAAX
MCKYCCTBa, CTPEMJIEHWE TNpOABNATb KayecTBq
TBOPYECKOM IMYHOCTH;

OB/laileHne YHMBEPCANIbHbIMA KOMMYHWMKATMBHBIMM
NEeMCTBUAMM:

a) obLyeHue:

- OCYWECTBNATb KOMMYHMKaLuMu BO BCex cdepax
YKM3HU;

- pacnosHaBaTb HeBep6asibHble CpeACcTBa O6LLEHMS,
MOHMMAaTb 3HAYeHME COLMalbHbIX  3HAKOB,
pacno3HaBaTb NPeANOCHIIKM KOHMAMKTHBIX CUTYaLmiA
M CMArYaTb KOHMAMKTDI;

- pPa3BePHYTO M JIOTMYHO M3N1araTb CBOK TOYKY 3pEHUS
C MCNO/b30BaHMEM SA3bIKOBBIX CPEACTB

nomolblo TabauL M AMarpamm; MCCiefoBaTb CTAaTUCTMYECKME
[laHHble, B TOM YMC/IE C MPUMEHEHMEM TpacMYECKUX METOJ0B M
3/IEKTPOHHBIX CPEACTB;

YMETb OMEPUpOBaTb MOHATMAMM: TOYKa, NpAMas, MIOCKOCTb,
NPOCTPAHCTBO, ABYrpaHHbIM Yrof, CKpeluBaloWmecs npsaMble,
napanieNibHoCTb M NeprneHAMKYIAPHOCTb MPAMBIX M NJIOCKOCTEN,
Yro/l MeXAy NPAMbIMK, YrONl MEXAY NPAMOM M NIOCKOCTbIO, YroJ
MeXay MJIOCKOCTAMM, PACcCTOSHME OT TOYKM A0 MJIOCKOCTH,
PaCCTOSIHME MEXY NPAMbIMM, PACCTOSHUE MEXAY MIOCKOCTAMM;

- YMETb MCMO/b30BaTh MpM PELIEHUU 33Ja4 M3yYeHHble (aKTbl U
TEOpeMbl MIAHUMETPUM; YMEHWME OLEHMBATb pasmepbl 06bEKTOB
OKPY*KaloLLEro M1pa

OK 06 NpoasnaTb rpaxaHcKo-
NaTPUOTUYECKYIO MO3ULMIO,
JEMOHCTPMPOBaTb OCO3HAHHOE
noBeZeHWe Ha OCHoBe
TPaAULMOHHDBIX
06LLEYEI0BEYECKMX LIEHHOCTEN,
B TOM YMC/IE C YYETOM
rapmoHuM3aumm
MEXHaLMOHANbHBIX M

OCO3HaHME  06YYaloWMMUCA  POCCHIMCKOM
rpaAaHCKOM MAEHTUYHOCTH;

- L|e/IEHaNpPaB/IEHHOE Pa3BUTME BHYTPEHHEN MO3ULIMM
JIMYHOCTM HA OCHOBE JlyXOBHO-HPABCTBEHHbIX
LeHHoCcTeM HapogoB Poccuickon deaepaumm,
MCTOPUYECKMX M HALMOHA/IbHO-KY/IbTYPHbIX
TpaguuMi, GOPMMPOBAHME CMUCTEMbl  3HAYMMBbIX
LeHHOCTHO-CMbIC/IOBbIX YCTaHOBOK,

aHTUKOPPYMLUMOHHOTO MWPOBO33peHHs,

- YMETb ONepupoBaTh MOHATUAMM: NPAMOYro/bHas CUCTEMA
KOOpAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaNAPHOE NMPOM3BEZIEHME, YTON MEXY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEZEHME BEKTOPA HA YMCNO; HAXOAUTb C MOMOLLbBIO
M3Yy4YeHHbIX POPMY/I KOOPAMHATBI CEPEAMHbI OTPE3KA, PACCTOSHME
MEX Y ABYMS TOUYKaMM;

-YMETb BbIGUPATb MOAXOAALIMM M3YYEHHBIM METOZ AN PELIEHMS
3aJauM, pacro3HaBaTb MaTemMaTMyeckue akTbl U MaTeMATUYECKME
MOZIENN B NPUPOAHBIX M OBLIECTBEHHBIX ABIEHMSAX, B UCKYCCTBE;
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MEXKPEIMIMO3HBIX OTHOLLEHMHM,
MPUMEHSATb CTAHAAPTbI
aHTMKOPPYMNUMOHHOIO
noBeAeHms

NPaBOCO3HAHMA,  3KOJIOTMYECKOM  KyJbTypbl,
CNOCOGHOCTM CTaBMTb LEM M CTPOMTb MKM3HEHHDIE
NnJ1aHbl;

B yacTu rpaxk4aHCKOro BOCMMTaHUS:

- 0CO3HaHME CBOMX KOHCTUTYLMOHHbIX NMpaB W
0653aHHOCTEMN, YBaXKeHME 3aKOHa M NPaBONOPA/Ka;

- MpUHATME TPAAMUMOHHbIX  HALMOHA/IbHbIX,
06LIEYE/IOBEYECKMX  TYMAHUCTUYECKMX U
[EMOKPATMYECKHMX LEEHHOCTEN;

- FOTOBHOCTb ~ MPOTMBOCTOSATb  MAEOJIOTUM
3KCTPEMM3MA,  HaUMOHAM3MA,  KCeHohooMM,
AMCKPUMMHALMM MO  COLMA/IbHBIM, PEIMIMO3HBIM,
PacoBbIM, HaLMOHA/IbHBIM MPU3HAKAM;

- TOTOBHOCTb BECTM COBMECTHYK AEATENbHOCTb B
MHTepecax rpaxkAaHCKOro obLecTBa, y4acTBoBaTb B
camoynpaBiieHMM B 06Lleo6pa3oBaTeslbHOM
OpraHu3aLmm U AETCKO-IOHOLIECKMX OpraHM3aLMsX;

- YMEHMe B3aMMOAEMCTBOBATb C COLMA/IbHbIMM
MHCTUTYTaMM B COOTBETCTBMM C MX (DYHKLUMUAMMU U
Ha3Ha4YeHUEM;

- TOTOBHOCTb K F'YMaHMTApHOM WM BOJIOHTEPCKOM
NEeATENbHOCTY;

MaTpMOTMYECKOr0 BOCMMTAHMA:

- C(hOPMMPOBAHHOCTb POCCUMMCKOM  TpaxKJaHCKOM
MAEHTMYHOCTM, MATPUOTM3MA, YBAXKEHUS K CBOEMY|
HapoJy, 4YyBCTBa OTBETCTBEHHOCTM nepes PoauHoM,
ropoCTM 3a CBOM KpaM, CBOK PoauHy, CBOM A3bIK U
Ky/bTypy, npoLuioe Z HacTosLlee
MHOTOHaLMOHa/IbHOr0 HapoZda Poccuu;

YMEHWE NPUBOAMTL MPUMEPbI MATEMATMUYECKUX OTKPbITMIM
POCCUMMCKOM M MMPOBOM MATEMATUYECKOM HaYKM.

- YMETb ONepupoBaTb MOHATUAMM: C/TyHYaMHbIMA OMbIT M C/lyYanHoe
Co6biTME, BEPOATHOCTb C/YYAMHOrO COGLITMSA; YMETb BbIYMC/IATH
BEPOATHOCTb C MCMO/Ib30BaHMEM rpadMuYeCcKMX METOZOB; MPUMEHATH
(OPMY /bl CNIOKEHUA U YMHOXEHMA BEpOATHOCTEM, KOMOGMHATOPHbIE
aKTbl 1 HOPMY/Ibl MPU PELLEHUM 3aJaY; OLEHMBATb BEPOATHOCTU
peasibHbIX COBbITMI; 3HAKOMCTBO CO CJ/TyYaMHbIMM BEIMUYMHAMM,
YMEHWe NPUBOAUTb MPUMEPbI MPOSBIEHMS 3aKOHA 6O/bLIMX YUCEN B
MPUPOAHBIX 1 OBLLECTBEHHBIX ABNEHMSX
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- LEHHOCTHOE OTHOLIEHME K FOCYAapCTBEHHbIM
CMMBOJIaM, MCTOPMYECKOMY M MPUPOAHOMY Hacaeamio,
NnamATHUMKaM, TpaauuMam  Hapoaos  Poccum,
JOCTMXEHMAM Poccuu B HayKe, MCKyCCTBe, criopTe,
TEXHOJIOrUAX U TPYAE;

- UzieMHas YBeXAEHHOCTb, FOTOBHOCTb K CNYKEHMIO 1
3awpmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro Cy/bby;

OCBOEHHble  06YYAIOWMMMUCA  MEXNPeaMETHbE
MOHATMA M  YHMBEPCA/bHblE Y4YeOHble AeMCTBUSA
(perynat1eHble, no3HaBaTe/bHble,

KOMMYHMKaTUBHbIE);
- CMOCOGHOCTb MX MCMO/b30BaHMSA B NO3HABATE/IbHOM
M COUMANbHOM MpPaKTUKE, TOTOBHOCTb K
CaMOCTOATE/IbHOMY M/IAHMPOBAHMI0 M OCYLLECTB/IEHMIO
y4e6HOM JAeATeNbHOCTM, OpraHM3auMmM y4ye6HOrg
COTPYAHMYECTBA C NeAarorMyeckMmMm paboTHUKaMM U
CBEPCTHMKAaMM, K Y4yacTMIO B MOCTPOEHUMU
WHAMBMAYa/IbHOM 06Pa30BaTE/IbHOM TPAEKTOPHH;

- OBNNAZIEHME HaBblKaMM Y4e6HO-MCCNEN0BATENIbCKOM,
MPOEKTHOM M COLMANbHOM AEATENbHOCTH

OK 07 CoaeictaoBaTth
COXPAHEHMIO OKpY:KatoLLeH
CpeAbl, pecypcochepekeHmto,
NPUMEHATb 3HaHMA 06
M3MEHEHWUM KMMaTa,
NPUHLMMNbI 6EPEXINBOrO
NpoOM3BOACTBA, 3HEKTUBHO
[EMACTBOBATb B YPE3BbIYAMHbIX
CUTyaumax

- He NpUHUMATb AEMCTBUA, NPUHOCALIME Bpe/
OKPY’KalOLEN Cpeje;

YMETb NPOrHO3MpOBaTh
3KOJIOrMYeckMe Nnoc/ieAcTBus
AEMCTBMIM, NPeAoTBpaLlaTh MX;

- paclUMpUTb OMbIT AEATENbHOCTM 3IKOOrMYECKOM
HanpaB/EHHOCTH;

He61aronpUATHbIE
npeanpUHUMAEMbIX

YMETb OMNEpMpoBaTb MOHATUAMM: (YHKLMA, HEnpepbiBHas
(YHKUMA, NPOM3BOAHAA, NepBOO6pasHas, ONpeeNeHHbIM MHTerpan;
YMETb HaxoAuTb MPOM3BOAHbIE 3/IEMEHTAPHBIX (BYHKUMM, WMCMO/b3yS
CNpaBOYHbIE MaTepuanbl; MCCNeN0BaTb B NPOCTEMIIMX CNyYasX
(YHKUMM HA MOHOTOHHOCTb, HaXOAWTb HaMbO/bLIME M HAMMEHBILME
3HaYeHUs YHKUMM; CTPOMTb TpadmKM  MHOMOYNIEHOB
MCMONb30BaHMEM anmnapaTa MaTeMaTMYecKoro aHa/u3a; MPUMEHSTH
NPOM3BOAHYID MPU peleHUM 3aZay Ha [JBMKEHWE; pelaTb
MPaKTMKO-OPMEHTUPOBAHHbIE  33Ja4M Ha HaubosbliMe WU
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- pa3pabaTbiBaTh NaH pelweHMs NPobaeMbl C yHETOM
aHa/M3a  MMEIWMXCA  MaTepuasibHbiX W
HemaTep1asbHbIX PECYPCOB;

- OCYLLECTB/IATb Le/IeHanpaB/ieHHbIM MOMCK MEePEeHOCa
CpeACTB M CNoCcO60B AeNCTBUSA B NPO(ECCHOHANBHYI)
cpeay;

- YMeTb NepeHOCUTb 3HaHWUA B MO3HABATE/IbHYIO M
NPaKTMYECKYI0 06/1aCTH KU3HEAEATENbHOCTH;

- npeanaratb HOBble MPOEKTbl, OLEHWMBaTb WMAEU C
NO3WLMM HOBM3HbI, OPUFMHAIBHOCTM, MPAKTUYECKOM
3HAYMMOCTH;

- JaBaTb OLEHKY HOBbIM CWTyaUMAM, BHOCWTb
KOPPEKTMBbI B Ae€ATE/IbHOCTb, OLEHMBATb
COOTBETCTBME PE3Y/bTATOB LEAM

HaMMEHbLUME 3HAYeHMA, Ha HaXOXAeHWe MyTU, CKOpOCTU W
YCKOpeHus;

- YMeTb OMepupoBaTb MOHATUAMM: [ABMXKEHME B NPOCTPAHCTBE,
NoAo6Hble Urypbl B MPOCTPAHCTBE; MCMOAb30BaTb OTHOLLEHME
NAoOWaeN MOBEPXHOCTEM M 06BHEMOB MOAOGHbIX DUryp npu
peLleHnn 3ajay;

- YMeTb BbIYUCIATb FeOMETPUYECKME BE/IMYMHbI (AJIMHA, Yron,
naowasab, 06bem, Naowasab NOBEPXHOCTH), UCNONb3YSA U3YYEHHDIE)
bopMy bl U METOADI

MK 1.3. BoIgBnsaTh 1 ycTpaHaTh
[nedekTbl BO BpeMs
SKcnnyatauumn obopyaoBaHus u
npv NPoBEpKe ero B npotecce
PEMOHTa;

IIK 2.2. TIpou3BOAUTH UCIIBITAHUS
1 IPOOHBIN IMYCK MAIlINH 110
HaOII0ICHUEM HHKEHEPHO-
TEXHUYECKOTO IIEPCOHANA;

- camoCTOoSITENBHO hOPMYNUPOBaTh U
aKTyanvanpoBaTb Npobnemy, paccmaTpueaTh ee
BCECTOPOHHE;

-BHOCUTb KOPPEKTUBLI B 1EATENBHOCTb, OLIEHNBaTL
COOTBETCTBME pe3yribTaToB LieNsiM, OLeHMBaTb PUCKM
nocnencTeuii AeATENbHOCTY;

-CMOCOBHOCTb 1 FOTOBHOCTb K CaMOCTOATENIbHOMY
NMOUNCKY METOAOB peLlleHNdA NpakTU4eCknx 3aaad,
NPUMEHEHUIO Ppa3riMyHbIX MEeTOO0B NO3HAHUA,

-CTaBUTb 1 POPMyNnpoBaTb COOCTBEHHLIE 3a4a4n B
o6pa3oBaTenbHOM AeATENBHOCTU U KU3HEHHbIX
CcUTyauusx;

-YMETb ITPOU3BOAUTH CIIOKHBIE BBIYUCIUTEIBHBIEC ONIEPALINH,
paboTatk ¢ hopMynamH, yIUTHIBATh MOTPELUTHOCTH BBIUUCICHUH 1
M3MEPEHU;

-YMETbh POU3BOJIUTH CI0KHBIE MHOTOCTYIIEHYATHIE ONEPALUH C
MCIIOJIB30BAHUEM KAJIBKYJIATOPA U Pa3JIMYHBIX IPUKIIAIHBIX
KOMITBIOTEPHBIX IIPOTPaAMM;

-YMETh BBIUUCIISITH CJIOKHBIE U TPOCTHIC MIPOLIEHTHI, BEIBOJUTH U
MCTIOIB30BaTh (POPMYIIBI AJIs ONIpeesieHUs 1e(PEeKTOB ;

-aHATM3UPOBATh TpadUKU TTOKa3aTeseld UCTIBITAHUN U TIPOOHBINA
[yCK MallluH;

-p€ilaTh TCXHUYCCKUC 3a1a4u C IPUMEHCHUEM MATEMATUYCCKOTI'O
AHaJIn3a,

- pCHIATh NPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4U Ha HanOOJIbIINE U
HAMMCHBIIINEC 3HAYCHMU,

-pClIaTh TCXHUYCCKUC 3aa4u C UCITOJIb30BAHHUEM
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IK 2.3 Hactpausath u
[pETyIUPOBaTh KOHTPOJIBHO —
3MepHUTEIbHBIE TPUOOPHI U
MHCTPYMEHTBI;

ITK 3.2 TIpon3BOANTH TEXHUIECKOE
00OCITy)KHBaHNE
PIEKTPOOOOPYIOBAHUS COTIACHO
TEXHHYECKUM KapTam;

[TK 3.3 BeimonasTh 3aMeHy
PIIeKTPOOOOPYIOBAHUS, HE
[0JVIS)KAIIEr0 PEMOHTY, B CIydae
0OOHApYKEHHUS er0 HEUCIPABHOCTH.

- UMETb BHYTPEHHIO MOTUBALIMIO, BKITHOYAIOLLYHO
CTPEMIEHUE K JOCTMKEHUIO LIENN U YCrEeXy,
ONTUMM3M, MHULUNATUBHOCTb, YMEHNEe AeNCTBOBAT,
MCXOOA U3 CBOMX BO3MOXHOCTEN;

-UMETb NHTEPEC K pasnnyHbiM cdepam
npodeccmoHanbHOM OeATENbHOCTH,

-yMEHNe CoBepLUaTb OCO3HaHHbLIN BbIOOp OyayLuen
npodeccum n peanns3oBbiBaTb COOCTBEHHbIE
PKM3HEHHbIE MNaHbl; FOTOBHOCTL M CNOCOBHOCTD K
0Opa3oBaHNio 1 caMO0OpPa30BaHNIO HA MPOTSKEHNN
BCEW XU3HU;

- aHanNM3MpoBaTb NoNy4YeHHble B XOe peLleHns
33124 pesynbTaTbl, KOUTUYECKU OLIEHNBATDL UX
10CTOBEPHOCTL, MPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
yYCNOBUSX;

-CaMOCTOATESIbHO COCTaBJIATb MNJ1aH pelleHnda

- NpobnemMbl C y4ETOM UMEIOLLIMXCHA PECYPCOB,
COOCTBEHHLIX BO3MOXXHOCTEN U MPeanoYTEeHNI;

-rOTOBHOCTb K TpyAY, OCO3HaHUE LIeHHOCTH
MacTepcTBa, Tpygonobue;

-BlnageTb HaBblkaMW Nony4yeHus I/IHCbOpMaLI,VII/I "
MCTOYHUKOB pa3HbIX TUMNOB,

-BnageTb pasnnyHbiMu cnocobamm obLieHns n
B3aUMOEeNCTBUS;

- dpryMmeHTMpoBaHHO BECTU Anarnor, ymeTb cMAr4aTb
KOH(*)J'IVIKTHbIe cutyaunu;

[TCXHOJIOTUYCCKUX MATPHUIIL;

-yMETb pelarh IpopecCUOHaAIbHBIE 33/1a41, UCTIONIb3YS
HIIEMEHTH KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH,
MaTEMATHYECKON CTaTUCTUKU, IIEMEHTOB 9KOHOMETPHKH.

-YMETb COCTABJISITb CMEThI PA3JITNIHBIX pa60T Ipu pCIICHUU NPUKITaIHBIX
CTCPCOMETPHUICCKUX 3a/1a4YHU.

-YMETBb COCTaBJIATH 6I/I3HCC-HJ'IaH;

-YMETh pelaTh npodeccuoHaIbHO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
COCTaBJICHUE YPaBHEHUI 1 HEPABEHCTB.
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CTpyKTypa M coaepaHue 06weobpa3oBaTenbHOM AUCLUNAUHDI

2.106bem gucLMNAMHLI U BUAbI YuebHOM paboTbl

Bua yue6Hou paboTbl Obvem 8
yacax*

O6bem 06pa3oBaTe/IbHOM MPOrpaMMbl AWUCLMMIMHDI 320

BT.u.

OcHoBHOe cofepKaHue 258

BT.Y.:

TeopeTUyecKkoe 0byyeHue 200

NpaKTUYeCK1e 3aHATUA 58

MpoceccnoHanbHO-0pUEHTUPOBAHHOE COAEPKAHME (CofepKaHue 56

NPUKNAAHOro MOAYNA)

BT.Y.:

TeopeTMYecKoe 0byyeHue 4

NpaKTUYeCK1e 3aHATUA 52

WUHAMBMAYaANbHBIM NPOEKT (0a/Hem)**

MpomexyToyHadA aTTecTauua (3K3aMeH) 6




2.1 TemaTU4ECKUIA NaH U COAEPKaHUE SUCLUNANHDI

CopepaHue yuebHOro Matepuana (0CHOBHOE M NpodeccHoHasbHO-

HavmeHoBaHWe pa3genos u . 06bem dopmupyeMble
TeM OPUEHTUPOBAHHOE), N1abopaTopHble M MpaKTUYECKME 3aHATMA, NPUKNALHOM MOZY/Nb 4acoB KOMTETEHLMH
(np1 HaNMYMM)
1 2 3 4
OcHoBHOe coaep:KaHue
Pasgen 1. [loBTopeHue
Kypca MaTeMaTHKK 10
OCHOBHOM LIKObl
Tema 1.1 CoaepaHue yyebHOro matepuana
Llenb 1 3aa4M MaTEMATMKM | ba3oBble 3HAHMA M YMEHMA MO MaTeMaTHKe B NPOdeCCMOHaIbHOM M B MOBCEAHEBHOM
npu OCBOEHWUM | AEATENBHOCTH.
cneumnanbHOCTH KoMbuHK1poBaHHOe 3aHATHE 2
Tema 1.2 CoaepxaHue yyebHOro matepuana
Yucna M BblMMCAEHMA. | leMCTBMSA Haj NONOXKMTENbHBIMM M OTPULLATEIbHBIMU YMCIaMM, OBbIKHOBEHHBIMM U
BbipakeHus M | AeCATUYHBIMM APOGAMM. OK-01, OK-02, OK-
npeo6pa3oBaHusa [lecTBuA €O cTeneHAmMM, HOpMy/ibl COKPALLEHHOTO YMHOXKEHMS. 1 03, OK-04, OK-05,
KoM61HMpOBaHHOE 3aHATHE OK-06, OK-07
Tema 1.3. MpodeccMoHaNbHO-OPUEHTUPOBAHHOE  COAEPXKaHME (cofepKaHWe NpUKNAZHOMo MK-1.3 MK-2.2
[eoMeTpua Ha NA0CKOCTH mopyns) N.K-2.3
Buabl nnockux euryp u ux naowage.
MpaKkTUKO-OpUEHTUPOBAHHbBIE 3aa4M B KypCce reOMEeTPUM Ha MI0CKOCTH 1
lpakTnyeckoe 3aHATUE
Tema 1.4 CoaepxaHue yyebHOro matepuana
[pOLEHTHbIE BbIYMCNEHMA MpocTble NPOLEHTbI, pasHble CNOCOObl MX BblYMCNEHUA. CNOXHbIE NPOLEHTDI
MpaKTUyecKoe 3aHATHE 2
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Tema 1.5
YpaBHeHWA 1 HepaBeHCTBa

CoaepaHue y4yebHoro matepuana

JIHelHble, KBaApaTHble, APOGHO-/IMHENMHbIE YpPaBHEHMS M HEPABEHCTBA

npaKTW-IeCKOE‘ 3aHATHE

Tema 1.6
CUCTEMBl  YpaBHEHMM MU

CoepaHue y4e6HoOro matepuana

Cnocobbl peLIEHNs CUCTEM JIMHEMHBIX YpaBHEHWM. MOHATMA: mMaTpuua 2x2 U 3x3,

HepaBeHCTB onpeaenmTenb Matpuubl. Metoa Maycca. CUCTEMbl HEMMHEMHBIX YPaBHEHWH. CUCTEMB 2

HepaBeHCTB

KoMbuHMpoBaHHOe 3aHATHE
Tema 1.7 CoaepaHue yyebHOro matepuana
BX0AHOM KOHTPO/Ib BbluncneHna n npeobpasoBaHUA. YpaBHEHMA M HepaBeHCTBa. [eoMeTpusa Ha

NNOCKOCTH 1

KoHTposibHas pabota
Pasgen 2 [llpamble u 20 OK-01, OK-02,
M0CKOCTH B NPOCTPAHCTBE OK-03, OK-04,
Tema 2.1. CogepaHue yue6Horo matepuana OK-05, OK-07
OcHoBHble MOHATHA | [lpeagmMeT cTepeoMeTpmn. OCHOBHbIE MOHATUA (TOYKa, MNpAMasd, MAOCKOCTb, NK-1.3 N.K-2.2
CTepeoMeTpuu. npocTpaHcTBo). OCHOBHble aKCMOMbI cTepeomeTpuun. [lepeceKarowmecs, 2 NK-2.3 NK-3.3
PacnonoxeHue NpAMbIX M | napasiiefibHble 1 CKpelmBatoLLMecs npamble. Mpu3HaK 1 CBOMCTBO CKPELLMBAOLMXCS
naocKocTen npAMbIX. OCHOBHblE MPOCTPaHCTBEHHbIE UrYPbI.

KoMbuHK1poBaHHOe 3aHATHE
Tema 2.2. CoaepaHue yyebHOro matepuana
MapannenbHoCcTb MpAMbIX, | MapasnenbHble NpsAMas M naockoctb. Onpeaenenue. MpusHak. CBomcTBa (C
NPAMOM M  MJIOCKOCTH, | foKasaTebcTBOM). MapannenbHble niockoctu. Onpeaeneue. MpusHak. CBoicTBa (C
NJIOCKOCTEN AOKa3aTesbCTBOM). TeTpasap M ero anemeHTol. [apannenenvines v ero 31eMeHTbI.

CBOWMCTBA NPOTUBOMOJIOXKHBIX FPAHEN M AMaroHanen napannenenvnega. Moctpoexue 6

ceyeHui. PeleHune 3agav.

KOM6MHI4|DOBaHHO€ 3aHATHE

Tema 2.3.
MepneHanKyNApHOCTb

CoaepaHue y4yebHoro matepuana

MepneHauKynspHble npsmMble. [apannenbHble MpAMblE, NEPNEHAMKYNAPHbIE K
NA0CKOCTH. MpU3HAK NeprneHaMKYNSAPHOCTU NPAMOM M MIOCKOCTH. /JoKa3aTesbCcTBO.
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MPAMBIX, MPAMOK U
MJIOCKOCTH, M/IOCKOCTEN

MNepneHamMKynap M HakNOHHaA. [lepneHAUKYNApHble  NAOCKOCTU. [lpu3Hak

nepneHAMKYIAPHOCTM NIOCKOCTEN. [loKasaTenbCTao.

PaccToaHuA B NpoCTpaHCTBe 2
KoMbuHK1poBaHHOe 3aHATHE
Tema 2.4. CopepaHue yyebHoOro matepuana
Teopema 0 TPeX Teopema 0 Tpex nepneHauKynspax. [loKasatenbcTBo. Yron Mexay npsmon u
nepnerariynapax NNOCKOCTbI0. YroN MeXAay NA0CKOCTAMM 4
KoMbuHMpoBaHHOe 3aHATHE
Tema 2.5. MpoceccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (CoaepiKaHue npUKAaZHOro
MapannenbHble, Mopayns)
nepneHAUKyNApHble, AKCMOMbI  cTepeomeTpuM.  [lepneHAMKYNAPHOCTb  MPAMOM M MIOCKOCTH,
CKpeluMBatoLLMeCs NpaMble | MapannenbHOCTb ABYX NPAMbIX, NEpPReHAMKYAAPHbIX NAOCKOCTH, NepneHAUKYNAPHOCTb 4
NJIOCKOCTEN
MpakTnyeckoe 3aHATHE
Tema 2.6. CoaepaHue yyebHOro matepuana
PewweHwe 3aaay. MpAMble U | PacnonoxkeHue MpAMbIX M MIOCKOCTEM B MPOCTPAHCTBE. [epneHAMKYNspHOCTb W
NIOCKOCTM B MPOCTPAHCTBE | MapaiieNbHOCTb NPAMbIX M NoCcKocTeM. CKpelmBatolmecs npsmble 2
KoHTponbHasa paboTta
Pasgen 3. KoopauHatbl U 15 OK-01, OK-02,
BEKTOPpbI OK-03, OK-04,
Tema 3.1 CoaepxaHue yyebHOro matepuana OK-05, OK-07
JleKkapToBbl KoopAMHaTbl B | [leKapToBbl KOOPAMHATbI B NPOCTPaHCTBE. MpocTeMiune 3aJaum B KOOpAMHATaX. MK-1.3 MK-2.2
npocTpaHcTBe. PaccTofiHMe | PaccTosHMe Mexay ABYMSA TOYKaMM, KOOPAMHATbI CepeauHbl OTpeska 4 MK-2.3 NK-3.3

MeXay ABYMA TOYKaMM.
KoopauHatbl  cepeauHbl
oTpesKa

KoMBMHMPOBaHHOE 3aHATHE
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Tema 3.2

BekTopbl B NpoCTpaHCTBE.
Yron Mexay BeKTOpamM.
CKanapHoe npou3seseHue

CoaepaHue y4yebHoro matepuana

BekTopbl B npocTpaHcTBe. C/lOXEHME M BbluMTaHME BEKTOPOB. YMHOXEHME BEKTOpa Ha
yncno. KoMmnnaHapHble BeKTopbl. CKansapHoe npoussejeHne BeKTOpoB. Pa3fnoxeHue
BEKTOpa No TpemM HEKOMM/IaHapHbIM BeKTopam. KoopauHaTbl BEKTOpa, CKanApHoe

BEKTOPOB NpoM3BEZEHME BEKTOPOB B KOOpAMHATAX, YrON MEXY BEKTOPaMM, Yroa MEXAY NpAMON 6
M NIOCKOCTbIO, YrON1 MEXAY NJIOCKOCTAMM. YpaBHEHME NIOCKOCTU. [eOMETPUYECKMI
CMbICN onpegenutens 2x2
KoMbuHMpoBaHHOe 3aHATHE
Tema 3.3 MpoceccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (Coaep)KaHue npUKAajHOro
MpakTHKo- mopayns)
OpMEHTMPOBaHHble 3aJauu | BeKTopHOe NpocTpaHCcTBO B NpodeccuoHasbHbIX 3aja4ax.
Ha KOOpAMHaTHOM | KOOpAMHaTHaA NAOCKOCTb. BbluMCieHMe pacCTOSHWM M MOWAAEN Ha MIOCKOCTM. 4
NIOCKOCTM KonnuectBeHHble pacyeThbl
MpakTnyeckoe 3aHATHE
Tema 3.4 CopepaHue yyebHoOro matepuana
PeweHwne 3ajad. | [lekapToBbl KOOpAMHATLI B NPOCTpaHCTBE. Bektopbl B mpoctpaHcTBe. CroxeHue u
KoopaunHaTbl 1 BEKTOPSI BblYMTAHME BEKTOPOB. YMHOXEHME BEKTOpPa Ha 4uCc/io. KomniaHapHble BEKTOpbI.
CkanapHoe npou3sBefeHne BEKTOPOB. Pa3/ioxeHWe BeKTopa Mo TPEM HEKOMM/IaHapHbLIM
BeKTOpam. MpocTeniume 3a4aum B KoopanHaTax. KoopanHaTtbl BEKTOpa, pacCTosHUe
MEXY TOYKaMM, KOOpAMHATbI CepefHbl OTpe3Ka, CKaNApPHOe NpOM3BeJeHWe BEKTOPOB
B KOOPAMHATAX, YrON MEXAY BEKTOPAMM, Yro/l MeXAy NpAMOM U NNOCKOCTbIO, Yro 1
MEXZY NN0CKOCTAMM
KoHTponbHasa paboTta
Paspen 4, OcHosbl 38 OK-01, OK-02,
TPUrOHOMETPUM. OK-03, OK-04,
TpuroHomeTpuyeckume OK-05, OK-07
PyHKUMHK NK-1.3
Tema 4.1 CogepxaHue y4ebHoro matepuana N.K-2.1 NK-2.2
TpuroHoMeTpuyeckue PaguMaHHaa mepa yrna. [0OBOpOT TOYKM BOKpYr Havana KoopauHat. Onpegenexue
(MOYHKUMM  MPOM3BOJIbHOTO | CMHYCA, KOCMHYCA, TaHreHca M KOTaHreHca. 3HaKM CMHyCa, KOCMHYCa, TaHreHca w 4

yrna, uicna. PagmaHHaa u
rpagycHas mepa yrna

KOTaHreHca rno 4YeTBepTAM. 3aBUCUMOCTb MEXAY CMHYCOM, KOCMHYCOM, TaHF€HCOM M
KOTAHIr€HCOM OHOro M1 TOro e yria
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KOM6MHI4pOBaHHOG 3aHATHE

Tema 4.2

OcHoBHble
TPUrOHOMETPUYECKME
TOXAEeCTBa.
®opMy bl NpuBeAEHMA

CoaepaHue y4ebHoro matepuana

TpuroHoMeTpuyeckue ToxaecTBa. CUHYC, KOCMHYC, TaHMEHC M KOTAHTEHC YI/I0B o M - a.
dopMy bl NpUBEAEHUS

KOM6MHI4DOBaHHO€ 3aHATHE

Tema 4.3
CUHYC, KOCMHYC, TaHreHc
CYMMbl M PasHOCTU ABYX

CoepaHue y4e6Horo mMatepuana

CyMMa u pasHOCTb CMHYCOB. CyMMa M pasHOCTb KOCMHYCOB. CMHYC M KOCMHYC BOMHOIO
yrna. ®opmy/bl NONOBUHHOIO yrna. [peobpa3oBaHMa CyMMbl TPUFOHOMETPUYECKMUX

yrnos YyHKUMM B NpoM3BEAEHME W NpPoOM3BEAEHMA B CYMMY. BbipaxeHue
CMHYC M KOCMHYC ABOMHOTO | TPUrOHOMETPUYECKMX PYHKLMIA Yepe3 TaHTeHC NOJIOBUHHOMO apryMeHTa.

yrna. ®opmysibl | MpeobpaszoBaHHA MPOCTEMIIMX TPUTOHOMETPUYECKMX BbIPAKEHMH

MOJIOBUHHOIO Yyrna KoMbuHMpoBaHHOe 3aHATHE

Tema 4.4 CoaepxaHue yyebHOro matepuana

®YHKUMM, MX CBOWCTBA.
Cnocobbl 3aaHUsA PYHKLMH

061aCTb ONpeAeNeHNs U MHOXECTBO 3HAYEHMM (YHKUMM. YETHOCTb, HEYETHOCTD,
Nep1oANYHOCTb (DYHKUMM. Cnocobbl 3a4aHMa YHKLMM

KoMBUHMPOBaHHOE 3aHATHE

Tema 4.5
TpUroHomMeTpUyeckue
(YHKUMM, UX CBOMCTBA M
rpacduKu

CoaepaHue y4ebHoro matepuana

O6nacTb ONMpPeAeneHMst U MHOXKECTBO 3HAYEHMM TPUrOHOMETPUYECKMX YHKLMM.
YETHOCTb, HEYETHOCTb, NEPUOAMYHOCTb TPUrOHOMETPUYECKMX PYHKUMM. CBOWUCTBA U
rpadmKu DYHKUMM y = cos X, Yy =sin X, y = tg X, y = ctg X.

KOMBUMHMPOBaHHOE 3aHATHE.

Tema 4.6 CoaepxaHue yyebHOro matepuana

Mpeobpa3oBaHue CkaTue M pacTskeHue rpadmKoB TPUFOHOMETPUUYECKMX (DYHKLMM.

rpacd1KoB Mpeo6pa3oBaHue rpadrKoB TPUrOHOMETPUYECKMX (DYHKLMM

TPUrOHOMETPUYECKMX MpaKTnyeckoe 3aHATHE

byHKUMM

Tema 4.7 MpocdeccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (coaepiKaHue MpUKAaAHOro
Onucanue mopaynA)

NPOU3BOACTBEHHbIX Mcnonb3oBaHWe CBOWMCTB TPUrOHOMETPUYECKMX (YHKUMM B NpodeCccHMOHasIbHBIX

3aZa4dax
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NPOLECCOB C  MOMOLLbI
rpacdmKoB hyHKLMI

npaKTM‘-IeCKOG 3aHATHE

Tema 4.8 CopepaHue yyebHoOro matepuana
ObpatHble O6paTHble TPUroHOMeTpUYeckue yHKUMM. UX CBOMCTBA M rpaduKu
TPUroHOMETpHYECKUE
KoMbuHMpoBaHHOe 3aHATHE
byHKUUM
Tema 4.9 CopepaHve yyebHOro matepuana
TpuroHomeTpuyeckme YpaBHeHue cos X = a. YpaBHeHMe sin X = a. YpaBHeHMe tg X = a, ctg X = a. PelueHue

YPaBHEHNA N HEPABEHCTBA

TPMrOHOMETPUYECKMX  YPAaBHEHWMM  OCHOBHbIX  TMMOB:  MpoCTeMme
TPMrOHOMETPUYECKME  YPABHEHMsA, CBOAAWMECS K KBaApaTHbIM, peluaemble
Pa3/IoKEHUEM HA MHOXMTENU, OAHOPOAHbIE.

MpocTeime TPUrOHOMETPUYECKME HEPABEHCTBA

KOM6MHl4pOBaHHoe 3aHATHE.

Tema 4.10 CoaepxaHue yyebHOro matepuana

Cucteml CUCTEMBI NPOCTENLIMX TPUrOHOMETPUYECKMX YPaBHEHMM
TPUrOHOMETPHUYECKUX KomM6MHMpoBaHHOe 3aHATHUE

ypaBHEHWU

Tema 4.11 CoaepxaHue yyebHOro matepuana

PelweHne 3afay. OCHOBbI | Mpeobpa3oBaHMe TPUFOHOMETPUYECKMX BbIPAXKEHMIA. PeLleHe TPUroHOMETPUYECKHMX
TPUrOHOMETPUMU. YPaBHEHUM M HEPABEHCTB B TOM YMC/IE C MCMONb30BAHMEM CBOWCTB (DYHKLMM.
TpuroHoMeTpuyeckue KoHTponbHas paboTa

dyHKLMM

Pasgen 5.

KomnnekcHble yucna

Tema 5.1 CoaepxaHue yyebHOro matepuana

KoMnieKcHble yucna

MOHATME KOMMIEKCHOrO Yucia. COMpAXKEHHbIE KOMMIEKCHbIE YMC/A, MOAY/b M
apryYMEHT KOMMJEKCHOro uYucnia. dopma 3anMcuM  KOMMIEKCHOro  Yucia
(reomeTpuyecKas, TPUroHOMEeTpuYecKas, anrebpamyeckas). Apudmetnyeckme
AEMCTBUSA C KOMNJIEKCHBIMU YMC/IAMM

KOM6MHMpOBaHHOG 3aHATHE
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Tema 5.2 CopepxaHue yyebHOro matepuana
[p1MeHeHMe KOMMIEKCHBIX | BbiNosHEHKWE pacyeToB C MOMOLLbK KOMMIEKCHbIX Yncen. MpuMepbl MCMOb30BaHMS
yuncen KOMM/IEKCHBIX YMCen 3
MpaKTnyeckoe 3aHATHE
Pasgen 6. [lpousBogHas 39 OK-01, OK-02,
(yHKUMH, ee npUMeHeHHue OK-03, OK-04,
OK-05, OK-07
Tema 6.1 CopepaHue yyebHoOro matepuana NK-1.3 MK-2.2
MoHATME  NPOM3BOAHOM. OnpeaeneHne 4YUCIOBOM MOC/NEA0BATENBHOCTM M CMOCOGbI ee 3afaHusA. CBOWCTBa Nn.K-2.3
®opMy/ibl M MpaBWAa | yucnoBbIX MocnedoBaTenbHoCTeN. OnpegeneHve npeAena Moc/ienoBaTeIbHOCTY.
AncddepeHuupoBaHua Bbluncnenne npesenos nocnejosatenbHocTed. Mpesen GyHKUMM Ha GECKOHEYHOCTM. 2
Mpegen dyHKumMM B Touke. lMpupalieHne aprymeHTa. lMpupalieHne QYHKUMM. 3azauM,
NPMBOAALLME K MOHATMIO NMPOM3BOAHOM. OnpeseneHne npou3BOAHOM. ANropuUTM
OTbICKaH1A NPOU3BOAHOM
KoMbuHMpoBaHHOe 3aHATHE
Tema 6.2 CoaepaHue yyebHOro matepuana
[pounsBoaHble CyMMbI, | ®opmynbl auddepeHumposanmna. Mpasuna aMddepeHumpoBaHms 6
pasHOCTM  Mpou3BeAeHUs, | KoMbUHMPOBaHHOE 3aHATHE
4aCTHOro
Tema 6.3 CopepxaHue yyebHoro matepuana
Mpou3soaHble OnpeaeneHne CNOXHOM YHKUMM. [pOM3BOAHAS TPUTOHOMETPUYECKMX (YHKLMM.
TPUrOHOMETPUYECKMX Mpoun3BoaHas CNOKHOM DYHKLMM
dyHKuMK.  MpoussogHas | KoMGMHMPOBaHHOE 3aHATHE 6
CNOXKHOM (DYHKLMM
Tema 6.4 CoaepxaHue yyebHOro matepuana
MoHATME O HENPEPBIBHOCTU ["MonaTie HempepbiBHOM (YHKLMU. CBOMCTBA HEMPEPbIBHOM MYHKLMM. CBA3b MEXAY
yHKUMM. METOA | LienpepblBHOCTbIO M AUDDEPEHLMPYEMOCTbI0 DYHKLMU B TOUKE. ANFOPUTM pelleHns 2
MHTEPBa/IOB HepaBEHCTB METOAOM MHTEpBasoB
KoMbuHMpoBaHHOe 3aHATHE
Tema 6.5 CoaepaHve y4ebHOro matepuana
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FeoMeTpUYECKMM U

FeOMETPUYECKMIA CMbIC/T NPOM3BOAHOM (YHKLUMM -  YrJI0BOM KOIDDULMEHT

bu3nyeckmm CMbICN | KacaTe/ibHOM K rpadmKy (YHKUMM B TOYKe. YpaBHEHWE KacaTeNbHOM K rpaduKky

NPOM3BOAHOM (bYHKUMM. ANFOPUTM COCTAB/IEHMSA YPaBHEHMA KacaTelbHOM K rpadmKy dyHKumm y=f(x)
KoMbuHK1poBaHHOe 3aHATHE

Tema 6.6 CoaepaHue y4ebHOro matepuana

DU3NYECKMM CMbIC/T| OU3MYECKMM (MEXAHWUYECKMI) CMbIC/I IPOM3BOAHOM - MTHOBEHHAS CKOPOCTb B MOMEHT

NPOM3BOAHOM B | BpemeHu t: v=S"' (t)

NpodeccoHasbHbIX MpaKTHyeckoe 3aHATHE

3ajavax

Tema 6.7 CoaepaHue yyebHOro matepuana

MOHOTOHHOCTb  YHKUMM.
TOYKM 3KCTpEMyMa

Bo3spacTaHue 1 y6biBaH1e yHKLMKU, COOTBETCTBMUE BO3PACTAHWUA U YObIBAHMA PYHKLIMM
3HaKy Npou3BOAHOM. MOHATME NPOM3BOAHOM BbICLUErO NOPAAKA, COOTBETCTBME 3HAKa
BTOPOM MPOM3BOAHOM BbIMYKNOCTM (BOTHYTOCTM) (DYHKLUMM Ha OTpe3Ke. 3ajauu Ha
MaKCUMYM M MUHUMYM. OHATME aCMMNTOTbI, CNOCO6bI MX OnpeAeneHus. Anroputm
nccnenoBaHua yHKUMM M NOCTPOEHMA ee rpadmKa C NOMOLLbIO NMPOU3BOAHOM.
ApO6HO-IMHeNHasA PYHKUMA

KoMBUHMPOBaHHOE 3aHATHE

Tema 6.8
WUccnepoBaHne yHKUMM U
nocTpoeHue rpacmKos

CoaepaHue yyebHOro matepuana

UccnegosaHue beHKLLMM Ha MOHOTOHHOCTb U MOCTPOEHME FpaCbMKOB.

KoMBKHMPOBaHHOE 3aHATHE

Tema 6.9 Hanbonbluee u
HaMMEHbLLee  3Ha4YeHMus

dyHKLMM

CoaepaHue yyebHOro matepuana

HaxoxaeHue HauMbONbLIEr0 M HAaMMEHbLIEro 3HAYeHWM (YHKUMM, MOCTPOEHMe
rpadMKOB MHOIOY/IEHOB C MCMO/b30BaHMEM annapaTta MaTemaTMYeckoro aHasimsa

KoMBMHMPOBaHHOE 3aHATHE

Tema 6.10

HaxoxaeHue

ONTMMa/IbHOTO pe3y/bTaTa C
MOMOLLbIO MPOU3BOAHOM B
NPaKTUYECKMX 3aJayax

MpodeccrMoHaNbHO-OPUEHTUPOBAHHOE  COAEPXKaHME (cofepKaHue NpUKNAZHOro
mopyna)

HanmeHbluee M Hanbonbluee 3HaueHue YHKUMM

lpakTnyeckoe 3aHATUE
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Tema 6.11

CoaepaHue y4yebHoro matepuana

PewweHwe 3ada4. | GopMmysbl M npaBuna auddepeHumpoBanua. UccnepoBaHne GYHKLMIA C NOMOLLbIO
MpoussogHasa dyHKUMK, ee | npon3BoaHOM. Hambosbliee M HaMMEHbLUEE 3HAYeHMs (DYHKLMM 2
NPMMEHEHUE KoHTponbHas paboTa
Pazgen 7. 44 OK-01, OK-02,
MHororpaHHMKM M Tena OK-03, OK-04,
BpalLeHuA OK-05, OK-07
Tema 7.1 CoaepaHue yyebHOro matepuana NK-1.3 N.K-2.2
BepwmHbl, pebpa, rpaHu | MoHATME MHOrorpaHHWMKa. Ero 3/7eMeHTbl: BepluMHbl, pebpa, rpaHu. /JuaroHainb. MNK-2.3 MK-3.2
MHOrorpaHH1Ka Ceyenue. BbinyK/ble M HEBbINYK/bIE MHOrOrPaHHUKM
KoMbuHMpoBaHHOe 3aHATHE 2
Tema 7.2 CoaepxaHue yyebHOro matepuana
Mpu3ma, ee coctasnsioume, | MoHaTHe nNpusmbl. Ee ocHOBaHMS M GOKOBblE rpaHK. BbicoTa npuambl. Mpsamas u
ceyeHue. [lpAMasa M | HaknoHHas npu3ma. MpaBunbHas npusma. Ee ceyenue
npaB1/IbHas NpU3Mbl KoMbuHMpoBaHHOe 3aHATHE 2
Tema 7.3 CoaepaHue yyebHOro matepuana
Mapannenenuneg, Ky6. | Mapannenenvnes, CBOMCTBA MPSMOYro/IbHOTO napassesenynesa, Kyb. CedyeHue Kyba,
Ceyvenne Ky6a,| napannenenvneaa
napannenenunena KomM6uHMpoBaHHOE 3aHATHE 2
Tema 7.4 CoaepaHue yyebHOro matepuana
Mupamnaa, ee | Nlupammnga u ee anemeHTbl. CeveHne nupammabl. [paBunbHasa nMpamuga. YceyeHHas
cocTaB/iflolME, CEYEeHME. | nupaMMuaa
MpaBunibHas  MMPaMMAA. "KomGuHHpoBaHHoe 3aHATHE 2
YceyeHHasd nupammza
Tema 7.5 CoaepxaHue yyebHOro matepuana
bokoBas M nonHas | MNnowazab GOKOBOW M MONHOM MOBEPXHOCTM MPU3MbI, MMPaMMAI
NOBEPXHOCTb MPU3MbI, | KOMOMHMPOBaHHOE 3aHATHE 2
nMpamuapl
Tema 7.6 CoaepxaHue yyebHOro matepuana
CUMMETPUSA OTHOCMUTE/IBHO TOYKM, MPAMOM, MIOCKOCTU. CMMMETpuS B Kybe,
napannenenvnege, npusme, nupamuie 2
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CuMmeTpuma B Kybe,
napasnenenunege, npusme,
nMpamuze

KOM6MHMpOBaHHOG 3aHATHE

Tema 7.7
Mpumepbl  CUMMETPUI B
npodeccumn

MpoceccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (Coaep)KaHue npUKAajHOro
mopayns)

CUMMETpUS B NPUPOJE, apXMTEKTYPE, TEXHUKE, B BbITY

lpakTnyeckoe 3aHATUE

Tema 7.8 CozepxaHue y4ebHoro matepuana

MpaBubHbIE MoHATHeE NpaBMIbHOrO MHOTrOrpaHHMKa. CBOMCTBA NpaBU/IbHbIX MHOTOF PaHHUKOB
MHOrOrpaHHKKMH, nx | MpakTnyeckoe 3aHATHUE

CBOMUCTBA

Tema 7.9 CopepaHue yyebHoOro matepuana

LnavHap, ero | Unnvuap v ero anemeHTbl. CeyeHne uunmnHapa (napansienbHoe OCHOBAHUIO U OCH).
coctasnsowpme.  CeyeHue | PasBepTka UmMAMHApa

unanMHapa KoM61HMpoBaHHOe 3aHATUE

Tema 7.10 MpodeccrMoHaNbHO-OPUEHTUPOBAHHOE  COAEPXKaHME (cofepKaHWe NpUKNAZHOro

KoHyc, ero coctaensiowme.
CeveHue KoHyca

Moaynsa)

KOHYC U ero anemeHTbl. CeyeHune KOHYCa (napanneanoe OCHOBaHMIO U npoxoaAlee
yepes BepI.IJMHy), KOHMYECKME CevyeHunA. Pa3BepT|<a KOHyCa

KoMBKHMPOBaHHOE 3aHATHE

Tema 7.11
YceyeHHbIM KoHyc. CeyeHue
yCeYEeHHOro KoHyca

CoaepaHue yyebHOro matepuana

YceyeHHbIM KoHyc. Ero o6pa3yrou4an u BbicoTa. CeyeHue yCE€4eHHOro KOoHyCa

KOM6MHI4|DOBaHHO€ 3aHATHE

Tema 7.12
LLap 1 cdepa, Mx ceyeHus

CoaepxaHue yyebHOro matepuana

LLap u cdepa. B3zaMmHoe pacnonoxeHue ccepbl M naocKocTU. Cevyenune wapa, cdepbl

KOM6MHI4|DOBaHHO€ 3aHATHE

Tema 7.13
MoHATME 06 obbeme Tena.
OTHoweHue 06BbEMOB

MoA0GHbIX TeN

CoaepaHue y4yebHoro matepuana

MoHATME 06 o6beme Tena. 06bem Kyba M NpAMOYronbHOro napannenenunega. 06vem
NpM3Mbl U UMAMHAPA. OTHOLEHME 06bEMOB NOZOBHbIX TE/. [EOMETPUYECKMM CMbICA
onpegenutensa 3-ro nopsaaka
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KOM6MHMpOBaHHOG 3aHATHE

Tema 7.14
O6bembl MU
NOBEPXHOCTEN TEN

naowaam

CoaepaHue y4ebHoro matepuana

O6bembl NMpamuabl U KoHyca. 06bem Wwapa. [1owaam nosepxHocTen Ten

KOM6MHI4DOBaHHO€ 3aHATHE

Tema 7.15 CopepaHve yyebHoOro matepuana
KombuHaumm KoMbuHaLUMM reoMeTpUYECKUX Ten
MHOFOrpaHHMKOB M Ten| [pakTMYeCcKoe 3aHATHE 4
BpaLleHus
Tema 7.16 CoaepaHue y4ebHOro matepuana
FeomeTpuyeckme MUcnonb3oBaHWe KOMOBMHALMM MHOFOrpaHHMKOB M Te/ BpalleHMs B MPAKTUKO-
KOMOMHALMM Ha NPaKTUKE | OPUEHTMPOBAHHDBIX 3ajayax
MpaKTHyeckoe 3aHATME 4
Tema 7.17 CoaepxaHue yyebHOro matepuana
PeweHwne 3a4a4. | O6bembl M NOWAAM NOBEPXHOCTM MHOrOrpaHHUKOB M Te/ BpalLeHuMA
MHororpaHHMkM M Tena | KoHTposibHas pabota 2
BpaLleHus
Pasgen 8. 14 OK-01, OK-02,
MepBoo6pa3Haa QYHKLUMK, OK-03, OK-04,
ee npumeHeHue OK-05, OK-07
Tema 8.1 CoaepxaHue yyebHOro matepuana MNK-1.3 MK-2.2
MepBoobpasHas YHKUMM. | 3afa4a O BOCCTAHOB/IEHWMM 3aKOHA ABMKEHMS MO M3BECTHOM CKOPOCTM. [MoHATME MN.K-3.3 MK-3.2
MpaBuna HaXOXAEHUSA | uHTEerpupoBaHua. O3HAKOMIEHME C MOHATMEM MHTErpana M NepBooGpasHOM Ans
nepBooOpa3HbIX dyHKUMM y=f(x). PelweHne 3aaa4 Ha CBA3b NEPBOO6GPA3HOM M €e NMPOMU3BOAHOM,
BbIYMC/IEHNE NEPBOOOPA3HON ANS AAHHOM DYHKUMM. Tabamua dopmyn ans
HaxoXAeHWsA NepBoo6pasHbIX. M3yyeHne npaBuia BbIYMCIEHUA NEPBOOGPA3HOM 2

KOM6MHI4|DOBaHHO€ 3aHATHE
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Tema 8.2
Mnowaab KpUBOJMHEMHOM
Tpaneumu. ®opmyna

HbtoToHa - /lenbHMLa

CoaepaHue y4yebHoro matepuana

3agaum, NpMBOAALIME K MOHATUIO OMpeAeNEHHOro MHTErpana - 0 BbIYMC/IEHUM
niaowaamM KpUBOJIMHEMHOM Tpaneuum, O TNepeMelleHun TOYKM. [loHATMe
onpeaenéHHoro uHTerpana. FreoMeTpuyeckuit U U3MYECKMI CMbICA ONpeseeHHOro

uHTerpana. dopmyna HotoToHa— JlenMbHMLa 2

KoMbuHMpoBaHHOe 3aHATHE
Tema 8.3 CopepaHue yyebHOro matepuana
HeonpeaeneHHbIn U | MNMoHATME HeonpeAeneHHOro MHTerpana
onpe/ieNieHHbIM MHTerpasbl | KoMGUHMPOBaHHOE 3aHATHE 2
Tema 8.4 CoaepxaHue yyebHOro matepuana
MoHATHE 06 ONpeAeNEHHOM | TeOMETPUYECKMM CMbIC/ ONPEZENIEHHOTO MHTErpaa
MHTErpane Kak niowaay | KoMbMHMpoBaHHOE 3aHATHE 2
KPUBOZIMHENHOM TpaneLmu
Tema 8.5 MpoceccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (coaepiKaHue npUKAajHOro
OnpeAeneHHbIM MHTErpan B | Moayns)
XMU3HU FeOMETPUYECKMI CMbICN OnpeaeneHHoro uHTerpana. ®opmyna HolotoHa - JleM6HMLA.

PelueHue 3aa4 Ha NpUMEHeHWe MHTerpana ANA BblYMCIEHUA DU3NYECKUX BEIMYMH U

naowagemn

MpaKT1yeckoe 3aHATHE 4
Tema 8.6 CoaepxaHue yyebHOro matepuana
PeweHne 3a7au. | NepBoobpasHaa GyHKUMK. lpaBuna HaxoxaeHUa nepBoodpasHbIx. Ee npumeHeHne
MepBoobpasHaa (YHKUMK, | KoHTponbHaa paboTa 2
ee NpUMeHeHue
Pasgen 9. 17 OK-01, OK-02,
CreneHu 7 KOPHM. OK-03, OK-04,
CreneHHan PyHKUMA OK-05, OK-07
Tema 9.1 CoaepxaHue yyebHOro matepuana MNK-1.3 MK-2.2
CreneHHas GYHKUMA, €€ | Moxarue KOPHA N-0i CTENEHU M3 AEUCTBMTENBHOTO Yucaa. OYHKUMM y = VX MX N.K-2.3 MK-3.2
CBOMCTBA CBOMCTBA M rpacvku. CBOMCTBA KOPHS N-0M CTENeHM

3

KoM6MHMpPOBaHHOE 3aHATHE

Tema 9.2

CoaepaHue y4e6HOro mMatepuana
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[peobpa3oBaHue Mpeob6pa3oBaHMe MppaLMOHa/IbHbIX BbIpaKeHUM
BbIPAKEHMM C KOPHAMM N- | KOMGMHMPOBAHHOE 3aHATHE 4
OM CTeneHu
Tema 9.3 CoaepaHue yyebHOro matepuana
CsoKcTBa  cTemeHM  C | [loHATME CTeneHu C No6biM PaLMOHa/bHBIM NoKa3aTenem. CteneHHble MYHKLMM, UX
paLMOHaIbHbIM W | CBOMCTBA M rpacmKu
AEACTBUTE/IbHbBIM KoMbUHMpOBaHHOE 3aHATHE 2
nokasatensamu
Tema 9.4 CoaepxaHue yyebHOro matepuana
Peluenne MppaulmoHabHbIX | PaBHOCKM/IbHOCTb MPPALMOHA/IbHBIX YPAaBHEHMIM M HEPABEHCTB. MeTOAbl UX peLleHMS.
YPaBHEHUM 1 HEPABEHCTB PelleHWe MppaLMOHa/bHBIX YPaBHEHMM M HEPABEHCTB
KoMbuHMpoBaHHOe 3aHATHE 6
Tema 9.5 CopepaHue yyebHoOro matepuana
Crenenu 7 KOPHU. | OnpegenieHune CTENEHHOM dYHKLUMM. MCnoib3oBaHMe ee CBOMCTB NpH PELLEHMM
CreneHHas GyHKuMS ypaBHEHMIM M HEPABEHCTB 2
KoHTponbHas paboTa
Pasgen 10. lNokasatesnbHas 17 OK-01, OK-02,
byHKumA OK-03, OK-04,
Tema 10.1 CoaepaHue yyebHOro matepuana OK-05, OK-07
MokasaTesibHaa @YHKUMA, | CTeneHb C MpPOM3BOJIbHbIM JEMCTBUTENIbHBIM MOKasaTesieM. OnpejeneHue NK-1.3MK-3.3
ee CBOMCTBa nokasaTesibHoM (DYHKUMM, ee CBOMCTBA M rpadmK. 3HAKOMCTBO C MPUMEHEHWEM N.K-2.3 NK-2.2
noKasaTesilbHoM (YHKUMK. PelleHne noKasaTesibHbIX YPaBHEHUM (DYHKLMOHAIbHO-
rpadmyeckMm MeToaoM 4
KoMbuHMpoBaHHOe 3aHATHE
Tema 10.2 CoaepxaHue yyebHOro matepuana
PelleHne nokasatesibHbIX | PelueHue noKasaTesibHbIX YpaBHEHWM METOAOM YPaBHMBAHWS MOKa3aTesied, METOA0M
YPaBHEHWM 1 HEPABEHCTB BBE/EHMA HOBOM NEpPEMEHHOM, (YHKLUMOHANbHO-rpadmyeckum MeTooM. PelueHune
MoKasaTe/lbHbIX HEPaBEHCTB 8

npaKTM‘-IeCKOG 3aHATHE

Tema 10.3

CoaepaHue y4e6HOro mMatepuana

PelleHMe CUCTEM MOKA3aTE/bHbIX YPABHEHMM
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CucteMbl  nokasaTtesibHbiX | KOMOMHMPOBaHHOE 3aHATHUE 3
YpPaBHEHMM
Tema 10.4 CoaepaHue yyebHOro matepuana
PewweHwe 3a7a4. | PelueHre noKasaTesibHbIX YPaBHEHWA METOAOM YpaBHMBAHWA MOKasaTeNen M METOAOM
Moka3saTenbHas PyHKUMA BBEAEHWA HOBOW MepeMeHHOW. PelleHWe noKasaTesbHbIX HEPABEHCTB
KoHTpo/ibHaa paboTa 2
Pasgen 11. Jlorap1dmbl. 29 OK-01, OK-02,
Jlorapupmuyeckas OK-03, OK-04,
pyHKUMA OK-05, OK-07
Tema 11.1 CoaepaHue yyebHOro matepuana MNK-1.3 MNK-3.2
JNorapuom umncna. | Jlorapuedm umcna. JecaTmuHbIM M HaTypanbHbIA orapudMmbl, YMCIO e MN.K-2.3 NK-2.2
AeCATUYHDIN U | KoMbMHMPOBaHHOE 3aHATHE
HaTypa/ibHblA  IOrapudMmbl, 4
yucno e
Tema 11.2 CoaepaHue yyebHOro matepuana
CsouctBa  norapudmoB. | CBoicTBa Jorapudmos. Onepauus 1orapudmMmUpoBaHMS.
Onepauus KoMb61HMpoBaHHOe 3aHATHUE 6
norapmMdmupoBaHusa
Tema 11.3 CoaepxaHue yyebHOro matepuana
Jlorapmndpmmyeckas Jlorapudmmyeckas QyHKUMA M ee CBOMCTBA
(byHKUMA, ee CBOMCTBA KoMbuHKpoBaHHOe 3aHATHE 4
Tema 11.4 CopepxaHue yyebHOro matepuana
Pewenue MoHATHe norapudmuyeckoro ypaBHeHuA. OnepaumaA NOTEHUMPOBAaHMA. TpU OCHOBHbIX
NIorapupM14ecKix MeToZa pelleHMA NorapudMMYECKMX YpaBHEHUM: (DYHKLMOHAIbHO-FpadUyecKui,
YPaBHEHUA M HEPABEHCTB | MeToz MOTEHLMPOBAHHSA, METOZ BBEAEHUA HOBOI MEPEMEHHOM. Jlorapudmuyeckme
HepaBeHCTBa 8
KoMbuHKpoBaHHOe 3aHATHE
Tema 11.5 CoaepxaHue yyebHOro matepuana
Cuctembl orapuPMMYECKMX | AITOPUTM PELIEHMA CUCTEMbl YpPaBHEHWM. PaBHOCWMILHOCTb JorapudMUUecKuX
ypaBHEHWM YPaBHEHMI U HEPABEHCTB
KoMbuHMpoBaHHOe 3aHATHE 2
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Tema 11.6
Jlorapudmel B npupoae u
TEXHUKE

MpoceccMoHaNbHO-0pMEHTUPOBAHHOE
mopayns)

CofiepXaHMe (COAep:KaHMe NpUKAALHOro

MpumMeHeHue norapudma. Jlorapudmuyeckas cnvpanb B npupoge. Ee matematunyeckue

CBOMCTBa 3
MpakTnyeckoe 3aHATHE
Tema 11.7 CopepaHve yyebHOro matepuana
PeweHune 3afiad. | Jlorapudmmyeckas dyHKUMA. PelueHne NpoCTEMIIMX SorapuPMUYECKMX YPaBHEHMM
Jlorapndmbil. KoHTponbHas paboTa 2
Jlorap1dmmyeckas
dYHKUMA
Pasgen 12. 10
MHoecTBa. JneMeHTbI
Teopuu rpacos
Tema 12.1 CozepxaHue y4ebHoro matepuana
MHoxecTBa MoHATMe MHOXecTBa. MogmHoXecTBo. Onepauun C MHOXeCTBamM
KomM6MHMpoBaHHOe 3aHATHUE 2
Tema 12.2 MpodeccrMoHaNbHO-OPUEHTUPOBAHHOE  COAEPXKaHME (cofepKaHWe NpUKNAZHOro
Onepauuu C MHOXeCTBaMu | MOAYNA)
Onepauun C MHOXecTBamMM. PelleHune NpuKNagHbIX 3agad
MpaKTnyeckoe 3aHATHE 2
Tema 12.3 CoaepxaHue yyebHOro matepuana
padbl MoHsaTue rpada. CBA3HbIM rpad, AepeBo, UMKA rpad Ha NAOCKOCTH
MpakTnyeckas pabota 4
Tema 12.4 CoaepxaHue yyebHOro matepuana
PeweHue 3afa4. | Onepaumu ¢ MHoXecTBamu. OnMmcaHMe peasibHbIX CUTYaUMM C MOMOLLbIO MHOXECTB.
MHoxecTBa, padbl M KX | MpuMeHeHMe rpadoB K peLleHuto 3adau
npumeHeHue KoHTponbHas paboTa 2
Pasgen 13. 2nemeHThl 25 OK-01, OK-02,
KOMOWHaTOPUKM, OK-03, OK-04,
CTaTUCTUKU U TEOpuH OK-05, OK-07
BEPOATHOCTEH NK-1.3 NK-3.2
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M.K-2.3MK-2.2

Tema 13.1 CopepaHve yyebHOro matepuana
OcHoBHblE MOHATHA

KOMOMHATOPMKM

Tema 13.2 CoaepaHue yyebHOro matepuana

Cob6biTe,  BEpOATHOCTb
cobbiTa. Cnoxenue W
YMHOX€EHMe BEPOATHOCTEM

CoBMeCTHble M HECOBMECTHbIE COObITHA. TeopeMbl O BEPOATHOCTHU CYMMbI COBbITHH.
YcnosHas BEPOATHOCTb. 3aBMCMMbIE M HE3aBMCHMMble COObITUA. TeopeMbl o
BEPOATHOCTH NMpoOn3BeAEHNA COBbITUM.

KoM6KUHMPOBaHHOE 3aHATHE

Tema 13.3 MpoceccMoHaNbHO-OpMEHTMPOBAHHOE  COfepKaHue (coaep)KaHue npUKAajHOro
BepoAaTtHocTb B | MoAaynA)
npoceccroHabHbIX OTHOCKMTE/IbHAA YacToTa COBbLITMA, CBOWCTBO €€ YCTOMYMBOCTU. CTaTMCTMUecKoe
3aZavax onpegeneHne BepoATHOCTU. OueHKa BEPOATHOCTM COBbITUA

MpaKTnyeckoe 3aHATHE
Tema 13.4 CoaepaHue yyebHOro matepuana

ANCKpeTHas  cayyaiHas
BE/IMYMHA, 3aKOH ee
pacnpeaeneHus

Buapbl cyyaiHbix BeSMYMH. OnpeaeneHue AUCKPETHOM CyYalHOM BEIMYMHDI. 3aKOH
pacnpefeNeHns AUCKPETHON CNyYalHOW BENMYMHBIL. Ee umC/IoBble XapaKTEpPUCTMKM

KoMBUHMPOBaHHOE 3aHATHE

Tema 13.5
3a/layM  MaTemMaTMyecKou
CTaTUCTUKMU

CoaepaHue y4ebHoro matepuana

BapuaumoHHbIM  paa. TMosuroH 4YactoT M ructorpamma.  CtaTMCTMYecKue
XapaKTEPUCTMKM pAda Hab/IoAaeMbIX JaHHbIX

KOM6MHI4|DOBaHHO€ 3aHATHE

Tema 13.6
CoctaBnenne T1abaMy WM
Auarpamm Ha npakTuke

MpocdeccMoHaNbHO-OPMEHTUPOBAHHOE  COfepKaHue (coaepiKaHue MpUKAaAHOro
moayna)

MepBMyHas 06paboTKa CTaTUCTUYECKMX AaHHbIX. [padmyeckoe mMx npeacTaBieHMe.
HaxoxaeHve CpeaHMX XapaKTepUCTUK, Hab/oLaeMbIX AaHHbIX

npaKTM‘-IeCKOG 3aHATHE

42




Tema 13.7 CoaepxaHue yyebHOro matepuana
PewweHune 3aga4. INEMEHTbI | I1eMeHTbl KOMBMHATOPUKK. COBbITUE, BEPOATHOCTb COBLITUSA. CNOXKEHME M YMHOKEHME
KOMGUHATOPMKM, BEPOSATHOCTEM
CTaTUCTUKHA 7 TEOPHH KoHTpoanag pa601’a 1
BEpPOATHOCTEMN
Pazgen 14. YpaBHeHMA M 28 OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
Tema 14.1 CofepxaHue y4e6HOro matepuana OK-05, OK-07
PaBHOCWMIbHOCTb PaBHOCWM/NIbHOCTb YPaBHEHMM M HepaBeHCTB. Onpeaenenus. OCHOBHblE TEOPEMb NK-1.3 MK-2.3
YPaBHEHMM M HEPaBEHCTB. | paBHOCM/IbHbIX NEPEXOAAX B YPAaBHEHMAX M HepaBeHCTBaX. O6LiMe METOAbI peLleHHs MN.K-3.2 NK-2.2
O6ume MeTobl peLleHus YPaBHEHMI: Nepexos OT paBeHCTBA (YHKUMM K PaBEHCTBY apryMeHTOB ANA 4
MOHOTOHHBIX (PYHKLMM, METOZ Pa3/IOKEHUA HA MHOXWTE/IU, METOZ BBEAEHMS HOBOM
nepeMeHHOM, (YHKLMOHANBbHO-FpadUyecKui MeTos
KoMbuHMpoBaHHOe 3aHATHE
Tema 14.2 CoaepxaHue yyebHOro matepuana
pacpmueckmnm MeToZ | O6LuMe METOAbI PELLEHMA HEPABEHCTB: NEPEXOS 0T CPaBHEHWUS 3HAYEHMM DYHKLMM K
peLleHna YPaBHEHMM, | CPAaBHEHMIO 3HAYEHWIM apryMEHTOB AN MOHOTOHHbBIX (DYHKLMIA, METOZ MHTEPBAJIOB,
HepaBeHCTB (YHKLUMOHaNbHO-rpacdmyeckmit MeTod. MpacdMyecKkmit MeTo peLLEHUs YpaBHEHUM
HEpaBEHCTB 1
Kom6MHMpoBaHHOe 3aHATHUE
Tema 14.3 CoaepxaHue yyebHOro matepuana
YpaBHeHMsA M HepaBeHCTBa | OnpedeneHune MOAY/A. PackpbiTMe moayns no onpeaeneHuio. MpocTeime ypaBHEHMS
C MOayniem M HepaBeHCTBa C MoAy/eM. lpUMeHeHNe paBHOCU/IbHBIX NEPEXOA0B B ONpeseseHHbIX
TMNaX ypaBHEHWM U HEPABEHCTB C MOAY/IEM 4
KoM6MHMpoBaHHOe 3aHATUE
Tema 14.4 CoaepxaHue yyebHOro matepuana
YpaBHEHMSA M HEPABEHCTBA | 3HAKOMCTBO C MapameTpoM. [pocTeiiume ypaBHEHWS M HEPABEHCTBA C MapaMeTpoM
C NapameTpamu KoM6MHMpOoBaHHOe 3aHATUE 6

Tema 14.5

MpocdeccMoHabHO-0pMEHTUPOBAHHOE
mopayns)

COZepXaHMe (COAep:KaHMe NpUKAALHOro

PeleHne TEKCTOBbIX 3ajay npoc|)ecc140Haanoro coaepxaHua
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CoctaBnenne M pelleHne | lNpakTHMYeCcKue 3aHATHA 8
npogeccroHasnbHbIX 3ajau
C MOMOLLBIO YPaBHEHMI
Tema 14.6 CopepaHve yyebHOro matepuana
PeweHune 3ajay. YpaBHeHMs | O6lMe METOAbl PELIEHWs YPaBHEHWN. YPaBHEHMS M HEPABEHCTBA C MOZYJEM M C
M HEPaBEHCTBa napamMeTpamm

MpakTnyeckoe 3aHATHe .
MpomexyTouHas aTtTecTayua (JK3ameH) 6
Bcero: | 320
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3.YcnoBUA peanusauuu nporpammbl 06Le06pa3oBaTeNbHOM  AWCLMIIMHBI

3.1. [AnAa peanusaumMu nporpammbl AUCUMMIUHBI SOMKHbI 6bITh
npeAycMOTpeHbl CaeayoLue cneymanbHbie NOMELEeHUs:

PeannsaumMsa nporpamMmbl AUCUMMIMHBL TpebyeT HaanuuAa yyebHoro

KabuMHeTaMaTEMATUKMU.

O6opyaoBaHMe y4yebHOro KabuHeTa:

- N0Caj04YHbleé MeCTa NoO KOJINYeCTBY o6yqa+ou_u/1xcn;

- pa6oqee MECTO npenoaasaTensa,

- KOMNNEKT y4yebHO-HarnA4HbIX NOCobuiA;

- KOMNNEKT 3N1EKTPOHHbIX BMAEOMATEPNAIOB;

- 33[laH1A ANA KOHTPONbHbIX paboT;

- NPOdECCNOHANBbHO OPUEHTUPOBAHHbIE 3a4aHNA;

- MaTepuanbl 3K3aMeHa.

- TexHuueckue cpeacrsa

0byyeHus:

- I'IepCOHaﬂbeIﬁ KOmMnbtloTep € NNUEH3NOHHBIM NPOrpPamMMHbIM O6€CI‘IE‘-I€HM€M,'

- NPOEKTOP C IKPAHOM.

3.2. UHdopmaumoHHOe obecneueHune obyueHus

1. [Ona peanusaumm nporpammbl 6ubanoTeyHbii GoHA 0b6pasoBaTebHOM
OpraHu3auumM AOMKEeH WMEeTb MeyaTHble W/WAKM 3NEeKTPOHHble 06pa3oBaTesibHbie U
MHOOPMALMOHHbIE PECYPCbl, PEKOMEHAOBaHHbIE A/ UCMOAb30BaHMA B 06Pa30BaTe/IbHOM
npoLecce, He CTapLUe NATW NeT C MOMEHTA U3JaHuA.

2. PeKkomeHAyemble neyaTHble U34aHWA MO peanusauum obuieobpasoBaTeNbHOM
AUCUMNAMHBI  NPeACTaBNEHbl B METOAMYECKMX PEKOMEHZaUMaX Mo  OpraHu3aumm
oby4yeHus.
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BO3MOXKHOCTh JIOCTYIIA K DJIEKTPOHHBIM y4eOHBIM MaTepuajgaM II0 MaTeMaTHUKE, HMEIOITUECs B
cB0OOOIHOM J0cTyne B cucteme uTepHeT

Jlna npenooasameneil

[TpumepHas ocHOBHasi oOpa3oBareNbHas IporpaMmma CpeHero ooIero oopa3oBanus,
onoOpeHHas pernienneM (eaepaabHOro  y4eOHO-METOAMUYECKOTro 00beIUHEHUS 0 001IeMy
obpazoaruio(ipoTokon Ne 14 ot 10 Hos6pst 2022 1. ).

Artanacsu JI.C., byry3os B.®., Kagomues C.b. u ap. ['eometpust (6a30BbIil 1 ipoduIbHbBIN
ypoBHH). 10-11. — M.: 2012

Amumos III.A. « Anrebpa v Hayana MaTeMaTH4YecKoro aHanmu3a » -- 10--11 k.
M.: 2015 T.

bammvakoB M.U. Maremaruka. Kuura mist mpenonaBarens. Merogudeckoe mocobue.  —
M.:2013

bammvakos M.U. III.H. IlpiranoB. Meroaudeckoe nmocodue mis moarotopku Kk EI'D. — M.:
2014

Konsarun F0.M., TkaueBa M.B, ®@eneposa H.E. u np. nox pen. XKuwxuenko A.b. Anrebpa u
Hayaja MaTeMaTH4ecKoro aHaiunsa (0a30Bblit ¥ poduibHbIA ypoBHM). 10 Ki1. — M.: 2011

I'yces B.A.I'puroppe C.I'., HBonrmna C.B. .- MaremaTuka:anrebpa u Hayana
MaTeMaTU4YecKoro aHanusa; reometp M.: 2020 I

Hnmepuem-pecypcoi

1.9nexTponHbie pecypcy uugponoii oopazosartesibHoii cpeab CITIO
«PROFo0pa3oBanue» https://profspo.ru/

2.http://fcior.edu.ru - nHGOpPMAIIOHHBIE, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAIBI.

3.www.school-collection.edu.ru - Enunas KOJUIEKIUH Iudposbix

00pa3oBaTebHBIX PECYPCO


https://profspo.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

4.Y4eOHo-nHGOPMAIIMOHHBIE KOMITJIEKTHI IO MAaTEMAaTHKE ISl CPEIHUX IITKOJI:

http:mschol.kubsu.ru/uik/index.htm

5.CaiiT-cripaBOYHUK MTpaBUiI, (HOPMYI M TEOPEM IO MaTeMaTHKe 3a 9-blif Ki1acc:

http:mathematic.narod.ru/

6.Ctpana Maremaruka:http://www.bimath.net/

7.Mup I'eomerpun:http://geometr.info/

8.I'padukn pynkumii HeGomb1Ioi caifT B mOMOIIs MKOIBHUKY, U3YYaroIeMy rpaduku QyHKITUHI:
OIIpeIeIICHUS], IPUMEPHI, 3aIAYHUK:

http://graphfunk.narod.ru/

9.DHuuKIIONEIM rooBoIoMoK: //www.goiovolomka.narod.ru/

10.Hcropust matemaruku: Www.sch57.msk.ru:8101/collect/smogl.htm



http://graphfunk.narod.ru/
http://www.sch57.msk.ru:8101/collect/smogl.htm

4. KOHTPO/Ib M OLLeHKA pe3ynbTaToB 0CBOEHUA 061W,e06pa3oBaTenbHON ANCLUNAUHDI

KOHTPO/Ib M OLeHKa pe3y/bTaToB 0CBOEHMSA 06L1e06pa30BaTe/IbHOM AUCLMNIMHDI

PacKpblBalOTCA  Yepes

JAMCLMNMHAPHbIE

pe3y/bTaThl,

HarpaBJIEHHbIE  Ha

chopMMpoBaHMe 06LMX M NPOdECCHOHANbHBIX KOMMNETEHUMM N0 pa3fesnam M Temam
COAEPKaHMA y4ebHOro Mmatepuana.

K pa3/iMvHbIM KOHTEKCTAM

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

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11
P7, Temnl 7.1, 7.2, 7.3, 7.4, 7.5,
1.6, 7.7

N-o/c,7.8,7.9,7.10 N-o/c, 7.11,
712,

7.13,7.14,7.15,7.16, 7.17

P8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5
P10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembl 11.1, 11.2, 11.3 N-0/c,
11.4, 11.5, 1.6 N-o/c, 11.7
P12, Tembl 12.1, 12.2, 12.3, 12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4,
13.5

N-o/c, 13.6

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

N-o/c, 14.6

O6wasa/npogeccrmoHanbHa Paspen/ Tun OLEHOYHbIX

KoMneTeHuMA TeMma MeponpuUATHA
OK 01. BbibupaTb P1, Tema1.1,1.2,1.3M-0/C, 1.4, TecTupoBaHue YCTHbIM onpoc
CMocoGbipeLLeHms 1.5,1.6 MaTemaTH4eCKMM AMKTaHT
333y P2, Tembi2.1,2.2,2.3,2.4, 251 | ypnueuayanbHas camocTosTebHas
npodeccrMoHabHOM g/f’%éi’/\bd (32 33M-o/c 3.4 | PabotalpeacTaBnenme
JeATeIbHOCTH p 4” Tembl 4"1” 4'.2” 4'.3’ 4.4 ’45’ pe3y/ibTaToB NPaKTUYECKUX paboT
NPUMEHUTENbHO 4.6, 4.7 KoHTposibHaa pa6oTaBbinosHeHue

9K3aMeéHalUMOHHbIX 3a,anm71

OK 02. Ucnonb3osaTb
COBPEMEHHbIE
CpeACTBa NOMCKa,
aHa/smM3a u
MHTepnpeTaLmu
UHbOpMaLuK, U
MH(OPMaLMOHHbIE
TEXHOI0rMU ANA
BbINOJIHEHUA 3ajay
npocheccMoHaNbHOM

P1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4,
1.5, 1.6

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-
o/c, 2.6

P 3, Temnbl 3.1, 3.2, 3
P4, Tembl 4.1, 4.2, 4.
4.6, 4.7

N-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1, 5.2
P 6, Tembl 6.1, 6.2
6.6, 6.7

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

3 MN-o/c, 3.4
3,4.4, 4.5,

,6.3,6.4,6.5,

TecTupoBaHue YCTHbIM Onpoc
MaTteMaTUYeCKUIM AUKTAHT
NHaMBUAYanbHaA camoCToATENIbHAA
pa6ota lpeacraBnexHme
pe3ynbTaToB NPakTUYeCKMxX paboT




JIEATENbHOCTH

P7, Temb1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7

n-o/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

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

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembl 11.1, 11.2, 11.3M-0/c,
11.4, 11.5, 1.6 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

M-o/c, 13.6

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

N-o/c, 14.6

KoHTposnbHas paboTa
BbinosHeHWe 3K3aMeHaLUMOHHbIX
3aJaHUM

OK 03. MnaHuposatb u

peanu3oBbiBaTb
COBCTBEHHOE

npoceccuoHabHoe U
JIMYHOCTHOE pasBuTHe,
npeAnpUHUMATENIbCKY

0 1€ATeNbHOCTb B
npocheccMoHanbHOM

cdepe, 1Cnonb3oBaTb

3HaHMs No
(b1HaHCOBOM
FPamMOTHOCTM B

pa3/IMYHbIX KM3HEHHbIX

CUTYaUMsX

P1, Tema 1.1, 1.2, 1.3 N-0/c, 1.4,
1.5, 1.6
P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-
o/c, 2.6
P 3, Tembl 3.1,
P4, Tembl 4.1,
4.6, 4.7
MN-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Tembl 5.1, 5.2
P6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7
N-o/c, 6.8, 6.9, 6.10 M-o0/c, 6.11
P7, Temoi 7.1,7.2,7.3,7.4, 7.5,
7.6,7.7
Nn-o/c,7.8,7.9,7.10 N-o/c, 7.11,
712,
7.13,7.14,7.15, 7.
P8, Temnbl 8.1, 8.2
P9, Tembl 9.1, 9.2, ,
1,1
1,1

3.
4.

P 10, Tembl 10.1, 10.
P11, Tembl 11.1, 11,
11.4, 11.5, 1.6 M-0
P12, Tembl 12.1, 12.
P13, Tembl 13.1, 13.
13.5

M-o/c, 13.6

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

N-o/c, 14.6

TecTupoBaHue

YCTHbIM onpoc MaTeMaTMyecKum
AMKTaHT MHAMBKMAYaNbHAA
camMocToATe IbHas paboTa
MpeAacTaBieHMe pe3ybTaToB
NpaKTUYECKMX paboT

KoHTponbHasa paboTa BbinosHeHue

3K3aMeHaLMOHHbIX 3aJaHWM




OK 04. 3ddeKTnBHO
B3aMMO/JENCTBOBATb M
paboTaTb B KON/IEKTUBE U
KOMaHze

P1, Tema1.1,1.2,1.3M-0/c, 1.4,1.5, 1.6
P2, Tembli 2.1,2.2,2.3,2.4,2.5M-0/c, 2.6
P3, Temnl 3.1, 3.2, 3.31-0/c, 3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Tembl 5.1, 5.2

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

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

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5

P10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 -0/,

11.4, 11.5, 1.6 M-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

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

TecTupoBaHue
YCTHbIM onpoc
MatemaTnyeckui
ANKTaHT
NHanBMAyanbHan
camocToATeNbHasn
paboTta
MpeacTtaBneHue
pe3y/ibTaToB
NPaKTUYeCKMX paboTt
KoHTposibHas pabota
BbinonHeHue
3K3aMeHaLMOHHbIX
3a1aHMM

OK 05. OcywecTBaaTb YCTHYO
1 NMUCbMEHHYI0

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

TecTupoBaHue
YCTHbIM onpoc

KOMMYHMKaLMIO Ha
roOCyJapCTBEHHOM fi3blKe
Poccuickon deaepaumn ¢
YYETOM 0COBEHHOCTEM
COLMANbHOrO M KY/IbTYpPHOTO
KOHTEKCTa

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11
P5, Tembl 5.1, 5.2

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

1, 3.2, 3.
P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11
P5, Tembl 5.1, 5.2
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
MN-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11
P7, Tembl 7.1,7.2,7.3,7.4,7.5,7.6, 7.7
n-o/c,7.8,7.9, 7.10 N-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5
P10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembl 11.1, 11.2, 11.3 -0/c,
11.4, 11.5, 1.6 M-o/c, 11.7
P12, Tembl 12.1, 12.2, 12.3, 12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6P 9, Temnl 9.1, 9.2, 9.3,
9.4,9.5
P10, Temn 10.1, 10.2, 10.3, 10.4

MatemaTnyeckui
ANKTaHT
UHamBuayanbHas
CaMoCToATeNIbHaA
paboTta
MpeactaBneHune
pe3y/ibTaToB
NPaKTUYECKMX paboT

KoHTposbHas pabota
BbinonHeHne
3K3aMeHaLMOHHbIX
3a4aHMM




P11, Temnl 11.1, 11.2, 11.3 -0/c,
11.4, 11.5, 1.6 N-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

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

OK 06. MNpossnatb
rparkJAaHCKo-
NaTPMOTMYECKYIO NO3ULMIO,
lEMOHCTPUPOBaTb
0CO3HaHHOE MNoBe/IeHHE Ha
OCHOBE TPaAMLMOHHbIX
06LLEYENOBEYECKMX
LIEHHOCTEN, B TOM Ynche C
Y4YETOM TapMOHM3aLMM
MEXHaLMOHaNbHbIX M
MEXPENNIUO3HbIX
OTHOLLEHWW, NPUMEHATb
CTaHZapTbl
aHTUMKOPPYMNUMOHHOIO
noeseaeHus

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

P7, Tembl 7.1,7.2,7.3,7.4,75,7.6,7.7
N-o/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

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

TecTupoBaHue
YCTHbIM onpoc
MaTemaTnyeckum
ANKTaHT
NHanBMAYanbHan
camocToATe/IbHas
paboTa
MpeacraBneHue
pe3y/ibTaToB
NpaKTUYeCKnx paboT

KoHTponbHas paboTta
BbinonHeHue

3K3aMeHaLMOHHbIX

3a/laHUM
OK 07. CopencTBoBaTh P1,Tema1.1,1.2,1.3M-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
COXPaHEHMIO OKpY:KatoLLEM P2, Tembl 2.1, 2.2,2.3,2.4,2.51-0/¢, 2.6 | YcTHbIM onpoc
CpeAbl, pecypcocbepexeHmto, Ei’ ];_ZTA: 111’ 122, 34-33”;104 C’43544 6 47 MaTemaTnyeckum
NPUMEHATb 3HaHMA 06 I'I-o’/c, 48 4.‘5, 4 ’0’ 4.’11 R ANKTaHT
M3MEHEHWM KAMMaTa, P5 Tembl 5.1, 5.2 NHanBMAyanbHan
NpUHUMNbI 6epe>|<nMBoro P6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMoCToATEIbHAA
Mpo13BOACTBA, 3PHEKTMBHO N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 paboTta
/AenCTBOBATH B P7, Temsl 7.1,7.2, 7.3, 7.4, 7.5, 7.6, 7.7 | TlpeacTasnexue
Ype3BblYaMHBIX CUTYaLMAX M-o/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, pe3y/ibTaToB

7.13,7.14,7.15,7.16, 7.17

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

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

P12, Tembl 12.1, 12.2, 12.3, 12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

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

NPaKTUYECKMX paboT
KoHTponbHas paboTa
BbinonHeHne
3K3aMeHaLMOHHbIX
3aaH1M




KoHTposibHas paboTa
BbinonHeHue

3K3aMeHaLMOHHbIX

3aJaHUM
OK 07. CopeicTBoBaTh P1,Tema1.1,1.2,1.3M-0/c, 1.4, 1.5, 1.6 | TecTupoBaHue
COXPAHEHMIO OKpYKatoLLeM P2, Tembl 2.1,2.2,2.3,2.4, 2. 5I'I 0/¢,2.6 | YcTHbIM onpoc
Cpefbl, pecypcoc6epeenmio, Ei’ '|T'Z’Abb'l 111’ 3422’ 34-33”;10‘/1 C’43é44 . 47 MaTemaT1yecKmit
MPMMEHATb 3HAHUA 00 I'I-o’/c, 48, 4.‘5, 4.1’0’ 4.’11 )T B OUKTaHT
U3MEHEHMU KNMMaTa, P 5, Tembl 5.1, 5.2 UHauBuAayasbHasA
MPUHLMIbI 6epe>|<nMBoro P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 caMoCToATE/IbHaA
MPOM3BOACTBA, 3PPEKTUBHO N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 paboTta
[AeNCTBOBATb B P7, Tembl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 | [peAcTaBnexue
Ype3Bbl4alHbIX CUTYaLUAX N-o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, pE€3yIbTaToB

7.13,7.14, 7.15, 7.16, 7.17

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

P10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temnl 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
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

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

NpaKTUYeCKnx paboT
KoHTposibHas pabota
BbinonHeHne
3K3aMeHaLMOHHbIX
3aaH1M

MK 1.3. BeisBNaTb 1 ycTpaHATh
nedekTbl BO Bpems
aKcnnyatauumn obopyaosaHus u
npv NPOBEPKE ero B npovecce
PEMOHTa;

P1, Tema1.1,1.2, 1.
P2, Temnl 2.1, 2.2, 2.

3M-o/c, 1.4, 1.5, 1.6YCTHbIM onpoc
3

, 2.4, N-0/c UHAMBMAYaNbHasA
2.52.6 camocToATeNbHas
P 3, Temnl 3.1, 3.2, 3.3 M-0/c, 3.4 pa6oTa
P4, Tembi 4.1,4.2,43,4.4, 45,46,  [beactasnenme
M-o/c, 4.7, 48,49,410,411
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5,6.6,67 |2 02 D o
N-o/c, 6.8, 6.9,M-0/c 6.10 6.11
P7, TeMbI71,72 7.3,7.4,75,7.6,7.7
n-o/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, Temnl 8.1, 8.2, 8.3,8.4M-0/c8.5, 8.6
P9, Temn 9.1, 9.2, 9.3, 9.4,9.5
P 10 Tembl 10 1, 10.2, 10.3, 10.4
P11, Tembl 11.1, 11.2, 11.3 Tl-0/c,
114 11.5, 116ﬂO/C,117

P13, TeMbI 13.1, 13.2, 13.3, 13.4, N-o0/c,
13.5 13 6

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

[TK 2.2. [Ipon3BOAUTH UCIILITAHUS U
MPOOHBII IMyCK MaIIUH MO/
HAOII0JICHUEM MH)KEHEPHO-
TEXHUIECKOTO TEePCOHANA;

N-o/c,1.4,1.5, 1.6
,2.4,5M-0/c,2.52.6

)

P1, Tema1.1, 1.2, 1.
122,2

3
P2, Tembl 2. 3

YCTHbINM onpoc
YCTHbIM onpoc




P3, Tembl 3.1, 3.2, 3.3Tl-0/c, 3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
M-o/c, 4.74.8, 4.9, 4.10, 4.11

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

P7, Temnl 7.1, 7.2, 7.3, 7.4,7.5,7.6, 7.7
Nn-o/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, lN-0/c, 8.5,8.6
P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5

P10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Temnl 11.1, 11.2, 11.3 M-0/c,

11.4, 11.5, 1.6 N-o/c, 11.7

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
MN-o/c, 14.6

UHauBuayanbHas
caMoCToATe IbHas
paboTa
MpeacTtaBnexHue
pe3y/ibTaToB
NPaKTMYECKMX paboT

[1K 2.3HactpauBats u

MHCTPYMEHTBI;

00CITy>)KBaHHE

TCXHUYCCKUM KapTaMm,

[PETYIIUPOBATH KOHTPOJIbHO —
M3MCEPUTCIIbHBIC HpI/I60pLI u

N

P1, Tema . M-

1, 1.
P2, Tembl 2.1,

1

1,

, 1.3 c,1.4,1.5 1.6
,2.3,2.4,2.5MN-0/c, 2.6

3.317- /c, 3.4
,4.3,4.4,4.5, 4.6, 4.7
4.11

N

)

o/
4,
-0

N

P3 TeMmbl 3.
P 4, TeMmbl 4.
N-o/c, 4.8, 4.9, 4. O,

)

2.
, 3.
4.

N

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, Tembl 7.1,7.2,7.3,7.4,75,7.6,7.7
N-o/c,7.8,7.9, 7.10 N-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 M-0/c,
11.4, 11.5, 1.6 M-o/c, 11.7

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6

YCTHbIN onpoc
NHamnBMAyanbHan
caMocCToATe IbHas
paboTa
MpeactaBneHue
pe3y/ibTaToB
NpaKTU4eCKMX paboT

I1K 3.2 TIpou3BOAUTH TEXHUYECKOE

HIIEKTPOOOOPYAOBAHUS COTIIACHO

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

P11, Tembl 11.1, 11.2, 11.3 N-0/c,
1.4, 11.5, 11.6 M-o/c, 11.7

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

YCTHbINM onpoc
UHamBmayanbHaa
CaMOoCTOATeIbHaA
paboTa
MpeactaBneHue
pe3ynbTaToB
NPaKTM4YECKMX paboT




MK 3.3 BbInonHATb 3aMeHy
S71eKTPO0bOpYA0BaHMA, He
noanexallero peMoHTy, B
C/ly4ae OBHapYKEHUSA ero

HEWCNPaBHOCTH

SM-o/c, 2.6

P2, Tembl 2.1,2.2,2.3,2.4,2.51-
P 3, Tembl 3.1, 3.2, 3.3M-0/c, 3.4
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P10, Temn 10.1, 10.2, 10.3, 10.4

YCTHBINM onpoc
UHavBuayanbHas
caMocToATeNIbHasA
paboTta
MpeactaBneHue
pe3ynbTaToB
NPaKTMYECKMX paboTt




