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1. OBLLLAS XAPAKTEPUCTUKA PABOYEN MPOTPAMMGBI
OBLLEOBPA3OBATEABHOW AUCLUNAUHBI COO.01.03 MATEMATUKA

1.1. MecCTO AMCUMNAMHBI B CTPYKTYPE OCHOBHOM OOPA30BATEALHOM
MNPOTPOMMGBI:

ObLweobpasosareAbHas amcumnamHa COO.01.03 MaTeMaTHKA SBAIETCH
obsa3areabHoM yactelo Ofl COO. O6LLeobpa30BATEABHOM  MOATOTOBKM
CpEeAHEro ooLLLEero 06pA30BAHMI OOPA30BATEABHOM MPOTPAMMGBI.

Ocoboe 3Ha4YEHUE AUCUMMAMHA MMEET MNPU AOOPMUPOBAHUM M PA3BUTUM:
OK 1; OK 2; OK 3; OK 4; OK 5; OK 6; OK 7; K 2.3.

1.2. LLeAb 1 MAQHMPYEMbIE PE3YABTATEI OCBOEHMS AUCLIMMAMHDI

C  LUEeAbldo OBAGAEHMS  YKA3AHHBIM  BMAOM  MPOCPECCMOHOABHOM
AEITEABHOCTM W COOTBETCTBYIOLLUMMM  OBLLMMM U MPOTFOECCHMOHAABHBIMM
KOMNETEHLMAMM OOYYAIOLLIMUCH B XOAE OCBOEHMSA OBLLLEODPA30BATEABHOIO
LLUKAQ AOAXKEH:

Koa OK, MK ymeTb 3HATL

OK 1 - BAGAETb METOAOMM AOKA3ATEALCTB, AATOPUTMAMM - Teopemdbl,
BbiBGumpaTh pEeLIEeHMs  30AQY;  YMEHME  DOPMYAMPOBATbL QOKCUOMBI,
Ccnocobbl OMNPEAEAEHUS, AKCUOMBI M TEOPEMDbI, MPUMEHSTb AOTAPUTOMBI,
peLlueHms 30404 MX, MPOBOAMTb AOKQ3ATEAbHbIE PACCY>XAEHMSA B PALMOHAAbHbIE
NPOdOECCHMOHAAbBH XOAE peLLeHns 30A0Y; AOYHKLLMM,
OM  AEATEABHOCTM - YMETb OMEepMPOBATb MOHITUIMM: CTEMEHb YUCAQ, MOKQ3ATEAbHbIE
MPUMEHUTEABHO K AOTAPUOM YUCAQ; YyMEHME BbIMOAHSTb dOYHKLMM,
PA3AMYHBIA BbIMMCAEHME  3HOAYEHMM U NPeoBpPa30BAHMUS CTENEHHbIE
KOHTEKCTOM BLIDCXKEHMI CO CTEMEHIAMM U AOTAPUCOMOMM, dOYHKLMM,

Npeobpa30BAHMS APOBHO-PALMOHAABHBIX AOTrapudommyeck

BbIDOXKEHUM; me OyHKLMH,

- YMEeTb OMepMpOBATb MOHITUIMMU: PALUMOHAAbHbIE, TPUTOHOMETPUYEC

MPPALMOHAABHbBIE, MOKA3OTEAbHbIE, CTEMEHHbBIE, KuMe doyHKLMM,

Aorapudommyeckme, TPUTOHOMETPUYECKME obpdaTHble

YPOBHEHUI U HEPABEHCTBA, UX CUCTEMBbI; JOYHKUMM;

- YMETb  OMNepupOoBATb  MOHATUAMMK:  CDYHKLMA, -

HenpepbIBHAS AOYHKLMS, MPOU3BOAHQOS,

NepBOOBPA3HAS, ONPEAEAEHHBIN MHTETPAA; YMETb

HOXOAMTb MPOM3BOAHBIE DAEMEHTAPHBIX COYHKLLMM,

MCMOAb3YS CMPCABOYHBIE MATEPUAALI; MICCAEAOBATH

B MPOCTEMLLIMX CAYHaX AOYHKLMM HQ

MOHOTOHHOCTb, HOXOAMTb  HOMOOAbLLUME WU

HOMMEHBLLME  3HAYEHMS  AOYHKUMM;  CTPOUTb

PAdOUKM  MHOTOYAEHOB C  MCMOAb3OBOHMEM

annapaTta MOTEMATUHECKOTO OHOAM3Q;

NPUMEHSTb MOOU3BOAHYIO MPK PELLEHUM 3AAQY HA

ABVDKEHME; PELUATH MPAKTMKO-OPUEHTUPOBAHHBIE

30AQ441  HO  HOMOOAbLLUME U HOUMEHbLUME




3HOYEHMS, HA HAXOXAEHME MyTHU, CKOPOCTU W
YCKOPEHMS;

YMETb OMEPUPOBATL MOHATUAMM: PALMOHAABHAOS
AOYHKLMS, MOKA3ATEAbHASN QOYHKLMS, CTEMEHHAS
dOYHKLMS, AOTAPUADMMYECKAS AOYHKLMS,
TPUrOHOMETPUYECKME dOYHKLMM, oBpaTHble
AOYHKUMU; YMEHME CTPOUTb FPAOUKM U3YYEHHBIX
QOYHKLMM, MCMOAb30BATH MOACOUKM MPU M3YyHEHUM
MPOLLECCOB M 30BMCUMMOCTEM, MPU  PELLEHUM
30A04 U3 APYTUX Y4EOHbIX MPEAMETOB M 30AQY U3
PEAABHOM  >XXM3HM;  BbIPOXKATb  CDOPMYACMM
30BUCUMOCTU MEXKAY BEAMHUHAMM;

YMETb PELLIATb TEKCTOBbIE 30AQ4YM PA3HBIX TMMOB (B
TOM YUCAE HA MPOLLEHTH, AOAM WM H4ACTM, HA
ABVDKEHME, PABOTY, CTOMMOCTb TOBAPOB M YCAVT,
HOAOTU, 30AQ4M U3 OBAQCTU YNPABAEHMA AMYHBIMM
M CEMEUHbIMM  OUHOHCOMM);  COCTABAATH
BbIDOOKEHMSA, YPOBHEHUS, HEPABEHCTBA M MX
CUCTEMBI MO  YCAOBMIO 30AQYM, MCCAEAOBATH
MOAY4YEHHOE peLleHne Z OLLEHMBATb
MPABAOMNOAODBHOCTb PE3YALTATOB;

- YMETb OMNEPUMPOBATb MOHATUIMM: CpeAHEE
APUAPDMETUYECKOE, MEAMAHA, HAMOOAbLLEE U
HOMMEHbLLEE 3HAYEHMA, PA3MAX, AMCMNEPCUS,
CTAOHAQPTHOE OTKAOHEHME YUCAOBOTO HABOPQ;
YMETb M3BAEKATH, MHTEPNPETUPOBATH
MHJOOPMALMIO, MPOEACTABAEHHYIO B TABOAMLIOX, HA
AMATPAMMAX, rPAdOUKAX, OTPOXKAIOLLLYIO
CBOMCTBA PEAABbHbIX MPOLLECCOB W ABAEHMUM;
NPEACTOBAATb MHADOPMALMIO C MOMOLLLBIO TABAMLL
M AMATPAMM;  UMCCAEAOBATb  CTATUCTUHECKME
AQHHbIE, B TOM 4YUCAE C TMNPUMEHEHUEM
rPAdOUIECKMX METOAOB M DAEKTPOHHbIX CPEACTB;

- YMETb ONEPUPOBATH MOHATUIMM: CAYHQMHbIM OMbIT
M CAYHOMHOE COObITUE, BEPOSTHOCTb CAY4YQMHOrO
COObITNA;  YMEHME  BbIMUCAATL  BEPOITHOCTb C
MCMOAb30OBAHMEM rpadomyeCcKkmx METOAOB;
NMPEUMEHSTb CDOPMYAbI CAOXKEHUA U YMHOXEHMUS
BEPOATHOCTEM,  KOMOMHATOPHbIE ~ AOAKTBI M
JOOPMYABI  MPU  PELLEHMM 30AQY;, OLLEHMBATH
BEPOATHOCTU PECAAbHbIX COObITMI; 3HOKOMCTBO CO
CAYHOMHBIMM  BEAMHMHAMM, YMEHUE MPUBOAUTDL
MPUMEPDI MPOSBAEHMS 3OKOHA OOAbLUMX YUCEA B
MPUPOAHBIX M OBLLLECTBEHHbIX IBAEHMSX;

- YMETb OMEPUPOBATL MOHATUIMM: TOYKA, MPAMOS,
MAOCKOCTb, MPOCTPAHCTBO, ABYTPOHHBIM  YrOA,
CKPELLUMBAOLLIMECT MPIMbIE, MAPAAAEABHOCTb M
NEPNEHAMKYAIPHOCTb MPSIMBIX U MAOCKOCTEM, YTOA
MEXAY MPSIMBIMM,  YIOA  MEXAY MNPIMOM U
MAOCKOCTbIO, YTOA MEXAY MAOCKOCTAMM,
PACCTOAHME OT TOYKM AO MAOCKOCTU, PACCTOAHME
MEXAY MNPAMbBIMM, PACCTOAHME MEXAY
MAOCKOCTAMM;  YMEHME  MCMOAB3OBATH  MPWU
peLEHMM 30A0Y M3YyYEHHbIE CDAKTbI U TEOPEMBI




NACHUMETPUM;  YMEHME  OLLEHMBATH  PA3ZMEPDI
OBBbEKTOB OKPY>XXAIOLLLETO MMPQA;

- YMETb ONMEPUPOBATL MOHATUIMM: MHOTOTOAHHMK,
CEeYEHNE MHOTOTPAHHMKA, KYO, MAPAAAEAENMIMEA,
NPU3MA, MUPAMMAQ, OUIYPA M MNOBEPXHOCTb
BPALLLEHMS, UMAMHAPD, KOHYC, Lap, cdoepaq,
ceyeHus adouUrypsbl BPALLLEHMS, MAOCKOCTb,
Kacamowoaca  cdoepsl, LMAMHAPA,  KOHYCQ,
MAOLLLOAb  MOBEPXHOCTM  MUMPAMMAbLI,  MPU3MBI,
KOHYCQ, LMAMHAPQ, MAOLLLOAL Cdoepbl, 0Obem
Ky6a, MPAMOYTOABHOTO NAPAAAEAENMMEAQ,
MUPAMMABI, TIPU3IMBI, LMAMHAPQ, KOHYCQ, LLAPQA;
ymeHue M300PaXATb MHOTOTPAHHMKM 7
MOBEPXHOCTM BPALLLEHMS, MX CEYEHMI OT PYKM, C
MOMOLLLBIO 4EPTEXHbIX MHCTDYMEHTOB “
SAEKTPOHHbIX CPEACTB; YMEHWE [PACMO3HABATH
CUMMETPMIO B NPOCTPOHCTBE; ymMeHue
PACMO3HABATb MPABUAbHbBIE MHOTOTPAHHMKM;

- YMETb OMEPUPOBATb MOHATUAMM: ABMXKEHUE B
MNPOCTPAHCTBE, NOAOBHbIE dounrypel B
NPOCTPAHCTBE; MCNOAb30BATb OTHOLLIEHME
MAOLLLOAEN MOBEPXHOCTEM M OOBLEMOB MOAODHbIX
AOUTYp NMPU PeLLIEHMM 30AQN;

- YMETb BbIHUCAATb TEOMETPUYECKME BEAMYMHDI
(AAMHO,  YrOA, MAOLLLOAb, OObeEM, MNAOLLLOAb
MOBEPXHOCTH), UCMOAB3YS M3yHEHHbBIE CDOPMYAbI U
METOABI;

- YMETb OMEPMUPOBATb MOHATUAMM: MPAMOYTOAbHAS
CUCTEMA KOOPAMHAT, KOOPAMHATBI TOYKM, BEKTOP,
KOOPAMHATLI BEKTOPA, CKAAAPHOE MPOM3BEAEHME,
YTOA  MEXAY BEKTOPAMM, CYMMA  BEKTOPOB,
NMPOM3BEAEHME BEKTOPA HA YUCAO; HOXOAMTb C
MOMOLLLBIO  M3YYEHHBIX COOPMYA  KOOPAMHAOTHI
cepeAuHbl OTPE3KA, PACCTOAHUME MEXAY ABYMS
TOYKAMM;

- YMETb BbIOMPATH MOAXOASILLLMM M3YHEHHBIM METOA
AAS peLleHms 30A04M, PACMNO3HABATb
MATEMATUHECKME  dOOKTbl M MATEMATUYECKME
MOAEAM B MPUPOAHBIX M OBLLLECTBEHHbIX ABAEHMSIX,
B WCKYCCTBE, YMEHME TPMBOAMTL MPUMEPSI
MOTEMATUHECKMX  OTKPbITUM  POCCUMCKOM U
MMPOBOM MATEMATUHECKOM HAYKM.

- YMETb OMNEPUPOBATH MOHATUAMM: ONPEAEAEHME,
OKCMOMQA, TEOPEMA, CAEACTBME, CBOMCTBO,
MNPW3HAK, AOKQ3ATEAbCTBO, POBHOCUAbHbIE
OOPMYAUPOBKM; yMEHne OPMYAMPOBATL
obpatHOE M MNPOTMBOMOAOXHOE YTBEPXAEHME,
MNPWBOAMTD MPEUMEPSI 7 KOHTPMNPUMEDPSI,
MCMOAb30BATb METOA MATEMATUHECKOM MHAYKLLMU;
MPOBOAMTE  AOKQ3ATEAbHbIE PACCYXXAEHUI MNPWU
PEeLLUEHMM  3aAQY, OLLEHMBATb  AOTWHECKYIO
MPOBUABHOCTb PACCYXXAEHWM,;

- YMETb OMNEepUPOBATb MOHATUAMM: MHOXECTBO,
MOAMHOXECTBO, OMNEPALMU HAA MHOXECTBAMM;
yMEHUE MCMNOAb30BATH




TEOPETUKO-MHOXECTBEHHbIM annapar AAS
OMMUCOHMA PECAAbHBIX MPOLLECCOB M ABASHMM MPWU
peLLUEeHWM 30AQY, B TOM YUCAE U3 APYTUX Y4EOHbIX
NPEAMETOB.

OK 2
McrnoAb30BATL
COBPEMEHHbIE
CPEACTBA NOMCKQ,
QHAAM3A U
MHTEPNPETALMM
MHADOPMALMM U
MHADOPMALMOHHBI
€ TEXHOAOTUM AAS
BbIMOAHEHMS 30AQH
NPOdPECCHMOHAAbBH
ON AEATEABHOCTU

YMETb OMEPUPOBATL MOHATUAMM: PALMOHAABHAOS
QOYHKLMS, MOKA3ATEAbHAS COYHKLMS, CTEMEHHAs
doyHKLMS, AOTAPUADMMYECKAS ADYHKLMS,
TPUTOHOMETPUYECKME dOYHKLMM, obBpaTHbIE
AOYHKUMM; YMEHME CTPOUTh FPATOUKM MU3YyYEHHBIX
AOYHKLMM, UCMOAB30OBATL TPACOUKM MPU U3YHEHMM
MPOLLECCOB M 30BMCUMMOCTEM, MPU PELLEHUM
30404 U3 APYTUX Y4EOHbBIX MPEAMETOB M 30AQH U3
PEAABHOM  >XXM3HM;  BbIPOXKATE  CDOPMYAQMM
3ABUCUMOCTU MEXAY BEAMHMHOMM;

YMETb  OMNEPMPOBATH  MOHATUIMM:  TOXKAECTBO,
TOXXAECTBEHHOE MNPEeOBPA30BAHME, YPABHEHME,
HEPABEHCTBO, cuctema YPOBHEHMIM "
HEPCQBEHCTB, POBHOCKWABHOCTb YPOBHEHMM,
HEPOBEHCTB 7 CUCTEM, PALUMOHAAbHbIE,
MPPALMOHOAbHBIE, TMOKA3ATEAbHbIE, CTEMEHHbIE,
Aorapudommyeckme, TPUTOHOMETPUYECKME
YPOBHEHUS, HEPOBEHCTBA WU CUCTEMBbI; YMETb
PELLIATh YPOBHEHMS, HEPABEHCTBA M CUCTEMbI C

MOMOLLIBIO  PO3AMYHBIX  MPUMEMOB;  PEeLLaTb
YPOBHEHMS,  HEPOBEHCTBA M CMUCTEMbI  C
NAPAMETPOM; NPUMEHSATb YPOBHEHMS,

HEPOBEHCTBA, WX CUCTEMbI  AAR  peLleHus
MOTEMATUYECKMX 3AAQY U 30A0Y M3 PA3AMYHBIX
0BAQCTEN HAYKM U PEAABHOM XXM3HU;

YyMETb  CBODOAHO  OMEPMPOBATH  MOHATUAMM:
ABUWXKEHME, MAPAAAEAbHBIM MEPEHOC, CUMMETPMS
HQ MAOCKOCTM W B MPOCTPAHCTBE, MOBOPOT,
NpPeobpa3oBaHME MOAODMI, MOAOOHbIE COUTypBbI;
YMETb PACMO3HABATH PABHbIE U MOAOOHbIE
dourypbl, B TOM HYUCAE B MPUPOAE, MCKYCCTBE,

O PALUMOHOABHOM
AOYHKLMM,
MOKQ3ATEABHOM
AOYHKLLMM,
CTEMNEHHOM
AOYHKLLMM,
AOTApPUdOMMYECK
on doyHKLMM,
TPUTOHOMETPUYEC
KoM doyHKLMM,
obpartHoOM
ADYHKLMM;

O TOXAECTBOX,
TOXXAECTBEHHOM
NpeoBbpPA30BAHUM
, YPOBHEHMM,
HEePABEHCTBAX,
CUCTEMBI
YPOBHEHMI n
HEPABEHCTB,
POBHOCHMABHOCTM
YPOBHEHMM,
HEPOBEHCTB 7
CUCTEM,
PALMOHAAbHbIX,
MPPALLMOHOABHBIX,
MOKQ3ATEAbHbIX,
CTEMNEHHDIX,
AOTAPUAOMMYECK
UX,
TPUTOHOMETPUYEC

APXUTEKTYPE; YMETb MCMOAb3OBATH KMX  YPOBHEHMSX,
reomeTpuyeckme OTHOLLIEHMSA, HOXOAMTb HEPABEHCTBAX M
FEOMETPUYECKME  BEAMYUHDI (AAVIHO,  YTOA, CUCTEMOX.
MAOLLOAb, OBbEM) NPU PELLEHMU 3AAQY U3 APYTUX
y4E€OHBIX MPEAMETOB U1 U3 PEAABHOM XKM3HM.
OK3 YMETb ONEPUPOBATL MOHATUIMM: PALLMOHAAbHbIE, O
MAQHMPOBATH U MPPALMOHOABHBIE, MOKA3ATEAbHbIE, CTEMEHHbBIE, MHOTOTPAHHKKE,
PECAM3OBLIBATL AOFApUdDMUYECKME, TPUTOHOMETPUYECKME cevyeHumn
cobcTeeHHoe YPOBHEHUS M HEPABEHCTBA, UX CUCTEMBI; MHOTOrPAHHUKA,
NPOdPECCHMOHAAbH YMETb ONEPUPOBATL MOHATUAMM: MHOTOTPAHHMK, Ky©a,
0€ M AMYHOCTHOE CeYeHne MHOTOrPAHHUKA, KYD, MAPOAAEAENUMEA, MAPAAAEAENUMIEA
pasBuTHE, NPU3MA, MUPAMMAQ, PUTYPA M MOBEPXHOCTb e, npusme,
NPEANPUHUMATEAD BPALLLEHMS, LMAMHAPD, KOHYC, LLIApP, cdoepaq, MMPAMmAE,
CKYIO AEATEABHOCTb ceyeHms doUrypbl BOALLLEHMA, MAOCKOCTb, dourypax n
B KACaoLWaacs cdepsbl, LMAMHAPA, KOHYCQ, MOBEPXHOCTAX
NPOdPECCHUOHAAbH MAOLLLOAb MOBEPXHOCTU MUPAMMAbI, MPU3IMbI, BOALLLEHMS,
on cdhepe, KOHYCQ, LMAMHAPC, MAOLLLGAb CJOEPLI, OObEM LUMAMHAPE,
MCMOAb30BATH Ky©d, NPSIMOYrOAbHOTO MAPAAAEAENMMEAQ, KOHyce,  Luape,
3HAHUS MO MUPAMMUABI, MPU3MbI, LLMAMHAPRQ, KOHYCA, LLAPJ; cdhepe, cevyeHun

OUHAHCOBOM

YMEHME U300PAXKATE MHOTOTPAHHMKM U

courypel




TOAMOTHOCTM B

MOBEPXHOCTU BOALLLEHUA, X CEHEHUA OT PYKM, C

BPALLLEHMS,

PA3AMYHbIX MOMOLLLBIO YEPTEXHBIX MHCTPYMEHTOB U MAOCKOCTSX,
>KM3HEHHbIX SAEKTPOHHbIX CPEACTB; YMETb PACMO3HABATL KACQAIOLLLMXCH
CUTYaLMAX CUMMETPMIO B MPOCTPAHCTBE; YMETb cdoepsl,
PACMO3HABATL MPABMAbHBIE MHOTOTPAHHUKM; LMAMHAPE,
YMETb ONEPUPOBATL MOHATUAMM: MPIMOYTOABHAS KOHyCe, MAOLLLOAM
CUCTEMA KOOPAMHAT, KOOPAMHATBLI TOYKM, BEKTOP, MOBEPXHOCTH
KOOPAMHATBI BEKTOPA, CKAAPHOE MPOM3BEAEHME, NUPAMMUABI,
YITOA MEXAY BEKTOPAMM, CYMMQA BEKTOPOB, MPEU3MbI, KOHYCQ,
NPOM3BEAEHME BEKTOPA HO YUCAO; HOXOAMTb C LUMAMHAPQ,
MOMOLLLBIO M3YHEHHBIX OOPMYA KOOPAMHATHI MAOLLLOAM
cepeAVHbl OTPE3KA, PACCTOIHNE MEXKAY ABYMS cdoepbl, obbeme
TOYKAMM. kyba,
MPAMOYTOABHOTO
NAPAAAEAENMMEA
a, MUPAMMABI,
MPU3MbI,
LUMAMHAPQ,
KOHyCQ, LLApA.
OK 4 YMETH ONEPUPOBATH MOHATUIMM: CAYHAMHbBIN OMbIT O MOHATUAX:
2P EKTMBHO M CAy4OMHOE COBbITHE, BEPOATHOCTb CAYYAMHOTO CTEMEHb C LEAbIM
B3OMMOAENCTBOBAT COOBBITUA; YMETH BbIMUCAATH BEPOITHOCTb C MOKA3ATEAEM,
b 1 PABOTATH B MCMOAb30OBAHMEM TPACOUYECKMX METOAOB; KOPEHb
KOAAEKTUBE U NMPUMEHSTb AOPMYAbI CAOXKEHUA U YMHOXKEHMS HOTYPOABHOM

KOMAHAE

BEPOATHOCTEM, KOMOMHATOPHbIE CDAKTHI U
JOOPMYABI MPU PELLIEHMUM 3A0AQY; OLLEHMBATb
BEPOATHOCTU PEAAbHbIX COObITMIM; 3HOKOMCTBO CO
CAYYOMHBIMM BEAUHMHOMM; YMEHME NMPUBOAUTD
NPUMEPDI MPOSIBAEHMSI 3AKOHA BOAbLLIMX YUCEA B
MPUPOAHBIX M OBLLLECTBEHHbIX SBAEHMUSX;

YMETb CBOBOAHO ONEPUPOBATL MOHATUAMM:
CTENEHb C LLEABIM MOKA3ATEAEM, KOPEHbD
HATYPOAbHOM CTEMEHM, CTEMEHD C PALMOHAABHBIM
MOKA3ATEAEM, CTEMEHD C AENCTBUTEABHBIM
(BELLLECTBEHHbIM) MOKA3ATEAEM, AOTAPUTOM
YUCAQ, CUHYC, KOCUMHYC M TOHFEHC MPOM3BOABHOTO
YUCAQ;

YMETb CBOBOAHO ONMEPUPOBATL MOHATUAMM:
rpadomK oyHKLMM, OBPATHAS GOYHKLLMS,
KOMMO3MLLMA OYHKLLMM, AMHEMHAS AOYHKLLMS,
KBOAPATUYHON AOYHKLLMA, CTEMEHHAS COYHKLMS C
LLEABIM MOKA3ATEAEM, TOUTOHOMETPUYECKME
JOYHKLMKM, OBPATHbIE TPUFOHOMETPUYECKME
AOYHKLMM, MOKAZATEABHAS M AOTAPUAOMMYECKAS
AOYHKLMM; YMETb CTPOMUTb MATOUKM COYHKLLUM,
BbIMOAHSATb MPEOBPA30BAHMA IPATOUKOB COYHKLLMM;
YMETb MCMOAb30OBATb MPACOMKM COYHKLIMM AAS
M3y4eHUs MPOLLECCOB M 30BUCUMOCTEM NP
PELLEHMM 30AQY U3 APYTHX YH4EOHBIX MPEAMETOB U
M3 PEAABHOM XKM3HM; BBIDAXKATH DOPMYACMM
3ABUCUMOCTU MEXAY BEAMHMHOMM;

CBOOOAHO OMNEPMPOBATH MOHATUIMM: YHETHOCTb
AOYHKLMM, NEPUOAMYHOCTb CDYHKLLMM,
OMPAHUYEHHOCTb OYHKLMM, MOHOTOHHOCTb
AOYHKLMM, DKCTPEMYM OYHKLIMM, HOMBOAbLLIEE 1

CTEMNEHM, CTEMEHb
C PALMOHAABHBIAM
MOKQA3ATEAEM,
cTeneHb c
AENCTBUTEABHBIAM
(BELLLECTBEHHbIM)
MOKQ3ATEAEM,
AOTAPUTOM
YUCAQ, CUHYC,
KOCMHYC 7
TAHrEeHC
MPOM3BOABHOTO
YMCAQ, YETHOCTb
ADOYHKLMM,
NepPUOANYHOCTb
ADOYHKLMM,
OrPAHUYEHHOCTb
ADOYHKLMM,
MOHOTOHHOCTb
ADOYHKLMM,
SKCTPEMYM
ADOYHKLMM,
HauboAbLLIEE U
HOUMEHbLLEE
3HAYEHUS
ADOYHKLMM HQ
NPOMEXYTKE;
YMETb MPOBOAUTH
MCCAEAOBOHME
AOYHKLMM.




HOMMEHBLLEE 3HAYEHMS CPYHKLLMM HO
NPOMEXYTKE; YMETb MPOBOANTb MCCAEAOBAHME
ADYHKLMM;

YMETb MCMOAb30BATH CBOMCTBA M MPACDOMKM
AOYHKLMIN AAS PELLEHUT YPOABHEHUIM, HEPABEHCTB U
30AQ4 C NAPAMETPAMM; M30BPAXKATL HA
KOOPAMHATHOM MAOCKOCTM MHOXECTBA PELLEHUI
YPOBHEHUI, HEPOBEHCTB M X CUCTEM.

OK 5 YMETb ONEPUPOBATL MOHATUAMM: CPEAHEE O MOHATUAX:
OCYLLLECTBAAT APUADMETUHECKOE, MEANOAHA, HOMBOAbLLIEE U cpeaHee
YCTHYIO U HOUMEHbBLLIEE 3HAYEHMS, PA3ZMOX, AMCMIEPCHS, APUPMETHUYECKO
MUCbMEHHYIO CTAHAQPTHOE OTKAOHEHME YUCAOBOrO HOBOPA; e, MEAMAHQ,
KOMMYHUKALLMIO YMEHUE MU3BAEKATb, MHTEPMPETUPOBATL HanboAbLLIEE U
Ha MHApOPMALMIO, MPEACTABAEHHYIO B TADAMLLOX, HO HAMMEHbLLIEE
rOCYAQPCTBEHHOM AMATPAMMAX, FPACOMKAX, OTPOXKAIOLLLYIO 3HAYEHMS,
a3blke Poccumckon CBOMCTBA PECAbHBIX MPOLLECCOB U ABAEHMM; PA3MAX,
Peaepaumm C NPEACTABAATE MHADOPMALMIO C MOMOLLIBIO TABAMLL AMcnepcus,
y4ETOM M AMATPAMM; UICCAEAOBATb CTATUCTUYECKME CTAHAQPTHOE
OCOBEHHOCTEN AQHHbIE, B TOM YUCAE C MPUMEHEHMNEM OTKAOHEHME
COLLMOABHOTO M rPAdOUIECKMX METOAOB M DAEKTPOHHLIX CPEACTB; 4YUCAOBOTO
KYAbTYPHOTO YMETb ONEPUPOBATH MOHATUIMM: TOYKA, MPIAMAS, HaBopQ;
KOHTEKCTA MAOCKOCTb, MPOCTPAHCTBO, ABYTPOHHbBIN YTOA, O TEOpEMAX
CKPELLUMBAOLLIMECS MPIMbIE, MAPTUAAEABHOCTb U MAQHUMETPMM,
nepneHAMKYAIPHOCTb MPSIMbIX M MAOCKOCTEM, YTOA cnocobax
MEXKAY MPAMbBIMU, YTOA MEXAY MOIMOM U OLLEHMBAHMS
MAOCKOCTbBIO, YTOA MEXAY MAOCKOCTAMM, pa3MepPoB
PACCTOSHME OT TOYKM AO MAOCKOCTH, PACCTOAHME 0ObEKTOB
MEXAY MPAMBIMMU, PACCTOAHNE MEXKAY OKPY>XQIOLLLETO
MAOCKOCTAMM; MMPQ.
YMETb MCMOAb30BATL MPU PELLEHUM 30ACH
M3y4EHHbIE JOAKTbI M TEOPEMbI MACHUMETPUM;
YMEHUE OLLEHMBATb PA3MEPLI OOBLEKTOB
OKPY>KQIOLLLETO MMPA.
OK 6 YMETb ONEPUPOBATH MOHATUAMM: MPAMOYTOAbHOS O MOHATUAX:
MpOoABAATL CUCTEMA KOOPAMHAT, KOOPAMHATBI TOYKM, BEKTOP, MNPSAMOYFOAbHQS
FPOXKAQHCKO-MATP KOOPAMHATHI BEKTOPA, CKAAIPHOE MPOU3BEAEHME, CUCTEMO
MOTUHECKYIO YTOA MEXAY BEKTOPAMM, CYMMA BEKTOPOB, KOOPAMHAT,
no3mumio, MPOM3BEAEHME BEKTOPA HA YUCAO; HOXOAMUTb C KOOPAMHAOTHI
AEMOHCTPUPOBATH MOMOLLLBIO M3YYEHHbIX DOPMYA KOOPAMHAOTDI TOYKM, BEKTOP,
OCO3HAHHOE CepeAMHbl OTPE3KA, PACCTOIHUE MEXKAY ABYMS KOOPAMHAOTHI
NOBEAEHME HO TOUKAMM; BEKTOPQA,
OCHOBE YMETb BbIOMPATb MOAXOAALLMM U3YHEHHBIM METOA CKAAFpHOE
TOAAMLMOHHbBIX AAS PELLIEHMS 30A04M, PACMO3HABATbL npom3BeAeHme,
obBLLLEYEAOBEYECKM MATEMATUHECKME ADAKTbI U MATEMATUHECKME YFOA MEXAY
X LLEHHOCTEWM, B MOAEAM B MPUPOAHBIX M OBLLLECTBEHHBIX IBAEHMAX, BEKTOPAMM,
TOM YUCAE C B MCKYCCTBE; YMEHME MPUBOAUTL MPUMEPDI CYMMA BEKTOPOB,
y4ETOM MOTEMATUHECKMX OTKPbITUIA POCCUMCKOM U npou3BeAeHne
rOPMOHU3ALLMM MMPOBOM MATEMATUHECKOM HAYKM. BEKTOPA HO
MEXHALLMOHOABHbI YMETb ONEPUPOBATL MOHATUAMM: CAYHOAMHbBIMA OMbIT YUCAO;
X U M CAYHOMHOE COBbITHE, BEPOATHOCTb CAYYAMHOTO @)
MEXPEAUTMO3HDBIX COBbLITUA; YMETb BbIMUCALTb BEPOITHOCTb C MATEMATUHECKMX
OTHOLLEHMUM, MCMOAb30OBOHMEM TPAJOUYECKMX METOAOB; dbakTaXx,
NPUMEHSTb MPUMEHSTb FOPMYAbI CAOXKEHUA U YMHOXKEHMS MATEMATUHECKMX
CTAHAQPTHI BEPOATHOCTEM, KOMBOMHATOPHbIE CDAKTHI U MOAEAIX B
JOOPMYAbI MPU PELLIEHMM 30AQY; OLLEHMBATb MPUPOAHbIX 2




QHTUKOPPYMLMOHH BEPOSTHOCTU PEAAbHbBIX COObITUI; 3HOKOMCTBO CO OOLLLECTBEHHbIX
Oro MOBEAEHMS CAYHOMHBIMM BEAMHMHAMM; YMEHME MPUBOAMTDL ABAEHMAX, B
NPUMEPDI MPOIBAEHMA 30KOHA OOABLLIMX YACEA B MCKYCCTBE;
MPUPOAHbIX M OBLLLECTBEHHbIX SBAEHMSX. O MOHSATMSX:
CAYYQMHBIM OMbIT K
CAYy4OMHOE
cobbiTne,
BEPOITHOCTb
CAY4OMHOrO
CcoBbITHA.
OK7 YMETb ONEPUMPOBATL MOHATUAMM: GOYHKLIMS, O MOHATUAX:
COAENCTBOBATH HenpepbiBHAS AOYHKLLMS, MOOW3BOAHAOS, dOYHKLMS,
COXPAHEHUIO NepBOOBPA3HAS, ONPEAEAEHHbBIM MHTETPOA; YMETb HenpepbIBHAS
OKPY>KAIOLLLEM HOXOAMTb MPOM3BOAHBIE DAEMEHTAPHbBIX AOYHKLMM, dOYHKLMS,
CcpeaAbl, MCMOAb3Ys CMPABOYHbIE MATEPUAAbI; MCCAEAOBOTb MPOM3BOAHAS,
pecypcocbepexe B MPOCTEMLLMX CAYHAIX GOYHKLLMM HO nepsoobpasHay,
HUIO,  TIPUMEHSTb MOHOTOHHOCTb, HOXOAMTb HOMBOABLLIME U ONPEAEAEHHbIN
3HAHMS 06 HOMMEHBLLME 3HAYEHUI GOYHKLMI; CTPOMUTD MHTETPAA,;
M3MEHEHMM rPAdOUKM MHOTOYAEHOB C MCMOAb3OBAHUEM O cnocobax
KAMMATQ, AnNnapaTa MATEMATUHECKOTO AHAAM3A; BbI4MCAEHMS
MPEUHLMMbI NPUMEHSTb MPOM3BOAHYIO MPU PELLEHMM 3AAAQY HO reoMeTpPUYECKOM
BepexXArBoro ABMDKEHME; PELLIATh MPAKTUKO-OPUEHTUPOBAHHbIE BEAMYMHBI.
MPOM3BOACTBQ, 30AQ4YU HO HAMBOABLLME U HOUMEHbLLIME
3P EKTMBHO 3HAYEHMA, HO HOXOXAEHME MYTU, CKOPOCTU U
AENCTBOBATb B YCKOPEHMS;
4pPE3BbIYAMHbBIX YMETb ONEPUPOBATH MOHATUAMM: ABMXKEHUE B
cUTYaumax NPOCTPAHCTBE, MOAOBHbIE CPUMYPbI B
NPOCTPAHCTBE; MCMNOAb3OBATb OTHOLLIEHWE
MAOLLLOAEN MOBEPXHOCTEM M OObEMOB MOAOBHbIX
AOUryp Npm peLLEeHM 30A0Y;
YMETb BbIMMCASTb FEOMETPUYECKME BEAMYMHDI
(AAMHQ, YTOA, MAOLLLAAL, OBbEM, MAOLLLOAD
MOBEPXHOCTU), MCMOAb3YS U3yHEHHbIE CDOPAMYAbI U
METOABI.
nK 2.3 MCMOAb30BATb TEXHOAOTUIO NOCTPOEHMS O MpOCTbiX M

Pa3pabaTbiBaTb
AM3AMH-MOKET  HA
OCHOBE
TEXHMYECKOTO
30AQHMS

reoOMETPUYECKMX aouryp npu CO3AQHMM
AM3AMH-MOKETOB;

30MEYATb TEOMETPUYECKYIO MPMPOAY OObEKTOB
PEAABHOIO MMPA AAS MEPEHECEHMS UX CBOMCTB B
TBOPYECKOE MPOCTPAHCTBO;

M30BPAXKATbL TEAQ HO MAOCKOCTH;

CTPOUTb  CUMMETPUYHBIE  KOMMO3MLMKM  HO
OCHOBAHMM MATEMATUYECKMX MPABUA;
MCMOAB30OBATh  MATEMATUHECKME  HOBbIKM B
NPOdOECCUOHAABHOM AEFATEABHOCTM ANS
NPOBEAEHMUS PACHETOB.

CAOXHbIX
MPOLLEHTOX;

o) B3GMAMHOM
PACMOAOXEHME
MESAMBbIX B
MPOCTPAHCTBE;
06 OCHOBHbIX
CBOMCTBAX
MPESMOro
KQYroBoro
LMAMHAPQ,
MESAMOro
KOYroBoro
KOHYyCQ,
M300PCKEHUM TEA
BPALLLEHMS Ha
MAOCKOCTH;

O CUMMETPUM B
NPOCTPAHCTBE
(LeHTpaAbHAS,




ocesas,
3EPKAAbHAS);

- o0 NPABUAbHbIX
MHOTOTPAHHKMKAX
(tetpasap,  Ky6,
OKTADAP,
AOAEKADAD,
MKOCA3AP).

2. CTPYKTYPA U COAEPXXAHUE OBLLLEOBPA3OBATEAbHOWU AUCLIUMAUHDI

2.1. Obbem 0OLLLEODPA3ZOBATEABHOMU AMCUMMAMHBI U BUAbI  y4EOHOM
PABOTHI

Bua y4ye6Hou paboTbl O6beMm B Hacax
O6beM y4eOHOU AUCLLMNAUHDI 232
B TOM YUCAE:
- TeopeTmnyeckoe obyveHme 48
- NPAKTUYECKME 3AHATS 32
CamocrosareabHas paboTta 150
NPOMEXYTOYHAS ATTECTALLMA- IK3AMEH 2

O6pas3oBateAbHblt Mnpouecc B «OT «CKMADOKCY OCYLLLECTBAIETCHY C
NPUMEHEHMEM AMNCTOHLIMOHHbIX OBPA30BATEAbHbIX TEXHOAOTUM "
DAEKTPOHHOIO 00Yy4YeHMs HQ O0PA30BATEABHOM nAQTchopme
https://go.skillbox.ru/




2.2. TeMQATUYECKMM MAQH 1M COAEPXKAHME 00LLLEODBPA30BATEABHOM AMCUMMAMHBI COO.01.03 Matematmka

Popmupy
HaummeHoBaHME CoaepxaHue y4ebHoro martepmaad (OCHOBHoOE U eMble
PA3AEAOB U TEM npodeCCUOHAABHO-OPUEHTUPOBAHHOE), AdGopaTopHbIe U NpakTudyeckue | O6bem |KkomneTeH
3AHATUA, NPUKAGAHOU MOAYADb (MPU HAAUYUK) Yyacos LU
OcHOBHOEe coaAepXaHue
Pasaea 1. lloBTOpeHME Kypca MATEMATUKM OCHOBHOM LUKOADI 18
CoaepXxaHue y4ebHOro matepmaad
TeopeTnyeckoe oby4yeHue 1
Tema 1.1 LLeAb 1 30AQ4YM MATEMATUKM MPU OCBOEHMM CMELMAABHOCTM.
LLeAb M 30AQ4M AEeNCTBUS HOA MOAOXKMTEAbHBIMM U OTPULLATE ABHBIMM YUCACMM, C
MATEMATUKU NPM OObIKHOBEHHbIMM U AECATUYHBIMM APODIMM.
OCBOEHUMU AENCTBMI CO CTENEHAMM, DOPMYAbI COKPALLLEHHOTO YMHOXXEHMS
OK-01,
CMNEeUMaAbHOCTH. YYCAD MpakTuyeckoe 3aHATHE 1 OK-02
U BbIYUCAEHUSA _ '
BA30BbI€ 3HAHUI U YMEHMSA MO MATEMATHKE B MPOJDECCUMOHAABHOM M B OK-03,
NOBCEAHEBHOM AEITEABHOCTMU. OK-04,
CamocTosTeAbHas paboTa 3 OK-05,
OK-06, MK
CoaepXxaHue y4ebHoro matepumaaad 23
TeopeTnyeckoe oby4yeHue 1
Tema 1.2 _
MpocCTble NPOLLEHTbI, PA3HbIE CNOCOObI MX BbIMMCAEHUA. AMHEMHbIE,
MpoueHTHbIE -
KBOAPQTHbIE, APDOBHO-AMHEMHbIE YPOBHEHMS M HEPOBEHCTBA
BbIYUCAEHMUS.
YpaBHEHMS U MpakTuyeckoe 3aHaTHE 1
HepaBeHCTBA MpocCTble NPOLLEHTbI, PA3HbIE CNOCOObI MX BbIMMCAEHUI. AMHEMHbIE,
KBOAPQTHbIE, APDOBHO-AMHEMHbIE YPCOBHEHMS M HEPOBEHCTBA




CamocToaTeAbHas pabdoTa 3
Tema 1.3 MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS)
MpoueHTHbIE
BbIMMCAEHUS B MpakTuyeckoe 3aHaTHE 2
NPOPECCUOHAABHBIX |[DOLLEHTHbIE BbIYUCAEHMS B MPOGDECCUOHAABHbIX 30AQHAX
3aaa4ax
CamocToaTeAbHas paboTta 3
CoaepxaHue y4ebHOro matepmana
Tema 1.4
BblHMCAEHMS 1 NPEeOBPA30BAHMA. YPABHEHUS M HEPOBEHCTBA. [eoMeTpUs HA
PeweHue 3aaau.
- MAOCKOCTH
BXOAHOU KOHTPOAb
CamocToaTeAbHas paboTa 3
PasaeA 2 Mpsimbie U NAOCKOCTH B NPOCTPAHCTBE 30

Tema 2.1.
OCHOBHbIE NOHATUSA
cTepeomeTpum.
PacnoAoxeHue npsimbix
M NMAOCKOCTEN

CoAepXaHue y4ebHOro matepmaad

TeopeTuyeckoe oby4eHue

MNpeamert ctepeomeTpmm. OCHOBHbIE MOHATUA (TOYKA, MPAMAS, MAOCKOCTb,
NPOCTPAHCTBO). OCHOBHbIE OKCMOMbI CTEPEOMETPMM. NepecekatoLLmecs,
NAPAAAEAbHbBIE M CKPELLIMBAIOLLIMECS MPsMble. MPU3HAK M CBOMCTBO
CKPELLMBAOLLMXCS NPAMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE COUTYPBbI.

MpakTuyeckoe 3aHaTue

MNpeamert ctepeomeTprm. OCHOBHbIE MOHATUS (TOYKA, MPSAAMAS, MAOCKOCTb,
NPOCTPAHCTBO). OCHOBHbIE OKCHMOMBI CTEPEOMETPMM. [TepecekatoLLmecs,
NAPAAAEAbHbBIE M CKPELLIMBAIOLLIMECS MPSMbIE. MPU3HAK M CBOMCTBO
CKPELLMBAOLLMXCS MPSAMBbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE COUTYPBI.

CamocToaTeAbHas paboTa

Tema2.2.

CoaepXxaHue y4ebHOro matepmaaa

OK-01,
OK-03,
OK-04,
OK-07, MK
2.3

LA




MapaAAeAbHOCTDb
NPAMbIX, NPSAMOMU U
NMAOCKOCTH,
NAOCKOCTEM

TeopeTnyeckoe oby4yeHue

MMAapAAAEABHbBIE MPAMAS U MAOCKOCTb. OnpeaeAenume. NpusHak. CBOMCTBA (C
AOKQ3ATEABCTBOM). MNAPAAAEABHBIE MAOCKOCTU. OnpeaeAeHme. MNMpr3HaK.
CBOMCTBA (C AOKQ3ATEABCTBOM). TETPADAP M EIO0 DAEMEHTHI.
NapaareAenmnea n ero aAeMeHTbl. CBOMCTBA NPOTUBOMOAOXHbIX TDAHEN U
AMATOHOAEN MAPOAAAEAEMUMEAQ. [TOCTPOEHUE CeYeHMM. PeLeHre 30Aa4.

NpakTuyeckoe 3aHATHE

MNapAAAeAbHbIE NPAMAT U MAOCKOCTb. OnpeaeAenmne. NpmsHak. CBOMCTBA (C
AOKQ3ATEABCTBOM). NAPAAAEABHBIE MAOCKOCTU. OnpeaeaeHme. MNMpum3HaK.
CBOMCTBA (C AOKO3ATEABCTBOM). TETPADAP U €TI0 DAEMEHTHI.
MNapaAareAenmnea n ero dAeMeHTbl. CBOMCTBA NPOTUBOMOAOXHbIX TPAHEN U
AMATOHOAEN MAPOAAEAENUMEAQ. [TOCTPOEHUE CevyeHmn. PeLlieHre 30AQ0M.

CamocToaTeAbHas paboTa

Tema 2.3.
NepneHAUKYASPHOCTb
NPAMbIX, NPSAMOMU U
NAOCKOCTH,
NAOCKOCTEM

CoaepXaHue y4e6GHOro MaTepmuaaa

TeopeTnyeckoe oby4yeHue

[NepneHAMKYASIPHbIE MPAMbIE. [TAPAAAEABHBIE NPIMbIE, MEPNEHAMNKYAIPHbIE
K MAOCKOCTU. NPM3HAK NEPNEHAMNKYAIPHOCTM MPAMOM M MAOCKOCTM.
AOKQ3ATEABLCTBO. [1epPNEHAUKYAIP U HOKAOHHAS. [1epneHAMNKYAIPHbIE
MAOCKOCTM. [MPU3HAOK MEPMNEHAMKYAIPHOCTM MAOCKOCTEN. AOKA3ATEABCTBO.
PaccrtodHms B MpPOCTPAHCTBE

NpakTuyeckoe 3aHATHE

MepneHAUKYASPHbIE MPsMmble. NAPAAAEAbHBIE MPSAMbIE, NEPMNEHAMKYASOHBIE
K MAOCKOCTHU. MPU3HAK MNEPNEHAMKYAIPHOCTU MPSIMOM M MAOCKOCTM.
AOKQ3ATEABCTBO. [TEPNEHAMKYAIP M HOKAOHHAOS. [epneHAUKYASIPHbIE
MAOCKOCTU. MPU3HAK MEPNEHAMKYAIPHOCTH MAOCKOCTEN. AOKA3ATEALCTBO.
PAcCCTOsHKMSA B MPOCTPAHCTBE




CamocToaTeAbHas pabdoTa

Tema 2.4.
MNepneHAUKYASP U
HOKAOHHAS. Teopema o
Tpex nepneHAUKYAapax

CoAepXxaHue y4ebHOro matepmaad

TeopeTuyeckoe oby4yeHue

[NepneHAMKYAIP U HOKAOHHAOS. TeopemMa O TPEX MEPMNEHAMKYAIPAX. YTOA
MEXAY MPIMOU 1 MAOCKOCTHIO.

YTOA MEXAY MAOCKOCTAMMU. [epneHAMKYAIPHbIE MAOCKOCTMU.
PacCCTOaHMA B MPOCTPAHCTBE

NpakTuyeckoe 3aHATHE

MNepneHAMKYAIP M HOKAOHHAOS. TeopemMa O TPpEX NEPNEHAMKYAIPAX. YTOA
MEXAY MPIMOM U MAOCKOCTbIO.

YTOA MEXAY MAOCKOCTAMM. [epneHAMKYAIPHbIE MAOCKOCTMU.

PaccrtogHms B MPOCTPAHCTBE

CamocToaTeAbHas paboTa

Tema 2.5.
KoopAMHQTbI U
BEKTOpPbI B
NPOCTPAHCTBE

MpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
NPUKACAHOTO MOAYAS)

TeopeTuyeckoe oby4eHue

AEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPbI B MPOCTPAHCTBE.
CAOXEHME U BbIMMTAHME BEKTOPOB. Y MHOXEHME BEKTOPA HA YUCAO.
CKOASPHOE NPOU3BEAEHME BEKTOPOB. [poCcTeNLLME 30AQYM B KOOPAMHATAX

MpakTuyeckoe 3aHaTue

AEKAPTOBbI KOOPAMHATLI B MPOCTPAHCTBE. BEKTOPLI B MPOCTPAHCTBE.
CAOXEHUE U BbIMUTAHME BEKTOPOB. Y MHOXEHME BEKTOPA HA YUCAO.
CKaAdpHOE MpOom3BEAEHME BEKTOPOB. [TpoCcTeEMLLIME 30AQ4M B KOOPAMHATAX

CamocToaTeAbHas pabdoTa

NpakTuyeckoe 3aHATHE

Tema 2.6.




MpsiMble U NAOCKOCTU B
NPAKTUYECKUX 3a0Aa4aX

NMpodecCcUOHAALHO-OPUEHTUPOBAHHOE COAEPXAaHHUE (CoAepXaHue
NPUKAGAHOTO MOAYAS)

B3aMMHOE PACMOAOXKEHME MPAMbIX B MPOCTPAHCTBE. [TAPAAAEABHOCTD
NPSMOM U MAOCKOCTU, MAPAAAEABHOCTb MAOCKOCTEM, NEPMNEHAMKYAIPOHOCTb
MAOCKOCTEM. PACMOAOXEHME MPSIMbIX M MAOCKOCTEM B OKPY>XKAIOLLLEM MUPE
(MPUpoAE, APXHUTEKTYPE, TEXHMKE). PeLLeHre NpaKTMKO-OPUEHTUPOBAHHbIX
30404

Tema 2.7
PeweHue 3aaau.
MpsiMble U NAOCKOCTMH,
KOOPAMHATLI U

CoaepXxaHue y4ebHOro matepmaaa

PACNOAOXEHME MPAMBIX M MTAOCKOCTEM B MPOCTPAHCTBE.
MNepneHAMKYASPHOCTb M MAPAAAEABHOCTb MPSMbIX M MAOCKOCTEM. AEKAPTOBbI
KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPbI B MPOoCTPAHCTBE. CAOXEHME U

BEKTOpPbI B BbIMMTOHME BEKTOPOB. Y MHOXEHME BEKTOPA HA YMCAO. KOOPAMHAOTLI BEKTOPC
fpocTpancTee KoHTpoAbHQSsA paboTa
CamocToaTeAbHas paboTa 2
PasaeA 3. OcHOBbI TpUroHoMeTpuu. TpuroHomeTpudeckme pyHKLUU 26

Tema 3.1
TpuroHomeTpu4eckue
byHKUMU
NMPOU3BOABHOIO YTAQ,
YUCAA. POAUAHHASA “
rpaAycHas Mmepda yraa

CoaepXxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4yeHue

POAMAHHAOS Mepa Yrad. NoBOPOT TOYKM BOKPYT HOYOAOQ KOOPAMHAT.
OnpeaAeAeHMe CUHYCA, KOCUMHYCA, TOHFEHCA M KOTAHIEHCd. 3HOKM CUHYCQ,
KOCUHYCQ, TOHF€HCA M KOTAHTEHCA MO YETBEPTIM. 3OBUCUMOCTb MEXAY
CUHYCOM, KOCHMHYCOM, TOHFEHCOM M KOTAHFEHCOM OAHOTO M TOTO XE YrAd

MpakTuyeckoe 3aHaTue

PaAanaHHQAa mepa yrad. [NOBOPOT TOYKM BOKPYT HAYOAQ KOOPAMHAT.
OnpeAeAeHne CUHYCA, KOCUHYCQ, TAHTEHCA M KOTAHIeHCA. 3HAKKU CUHYCAQ,
KOCUMHYCQ, TAHTEHCA 1 KOTAHITEHCA MO YETBEPTIM. 3ABUCUMOCTb MEXKAY
CUHYCOM, KOCUHYCOM, TOHFTEHCOM M KOTOHTEHCOM OAHOTO M1 TOTO Xe YIrAQ

OK-01,
OK-03,
OK-04,
OK-0¢,
OK-07




CamocToaTeAbHas pabdoTa

Tema 3.2
OCHOBHbIE
TPUroOHOMETpPU4EeCcKue
TOXAECTBA.
POpMYAbI NPUBEAECHUSA

CoAepXxaHue y4ebHOro matepmaad

TeopeTuyeckoe oby4yeHue

TPUroHOMETPUYECKME TOXKAECTBA. [1PEe0BPA30BAHUS NPOCTEMLLIMX
TPUTOHOMETPUYECKMX BbIPOXKEHMM. CUHYC, KOCUMHYC, TOHIEHC U KOTAHTEHC
YTAOB O U - O

MpakTuyeckoe 3aHaTHE

TPUroHOMETPUYECKME TOXAECTBA. [Mpeobpa30BAHMSI MPOCTEMLLMX
TOUrOHOMETPUYECKMX BbIPAXKEHMM. CUHYC, KOCUHYC, TOHIEHC M KOTAOHTEHC
YFAOB A U - O

CamocToaTeAbHas paboTa

Tema 3.3
TpuroHomeTpu4yeckue
dyHKUUK, UX CBOUCTBA

U rpadpmkm

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4eHue

OBAQCTb ONPEAEAEHUT U MHOXECTBO 3HAYEHMM TPUTOHOMETPUHECKMX
ADYHKLUMM. HETHOCTb, HEYETHOCTb, NMEPUOAMNYHOCTb TOMTOHOMETPUHE CKMX
doyHKUMM. CBOMCTBA U TPACOMKM ADYHKLMI Y = COS X, Y =sin X, Y =1g X, y = ctg
X. CXKatme 1 pacTtiKeHune rpadomkKoB TPUFOHOMETPUYECKMX COYHKLLMM.
MNpeobpa3oBAHME IPATOUKOB TPUTOHOMETPUYECKMX COYHKLMM

MNpakTuyeckoe 3aHATHE

OBAQCTb ONPEAEAEHUT U MHOXECTBO 3HAYEHMM TPUTOHOMETPUHECKMX
YHKLMM. HETHOCTb, HEYETHOCTb, MEPUOAMYHOCTb TPUTOHOMETPUHECKMX
doyHKLMM. CBOMCTBA U IPAdOUKM AOYHKUMMU Y = COS X, Y =sin X, y =tg x, y = ctg
X. CXKatme 1 pacTtiKeHune rpadomkKoB TPUFOHOMETPUYECKMX COYHKLLMM.
MNpeobpa3oBaAHME TPACOUKOB TOMIOHOMETPUYECKMX AOYHKLLMIMA

CamocToaTeAbHas paboTa




CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4yeHue

Tema 3.4
O6paTHbie OOBpaTHble TPUTOHOMETPUYECKME ADYHKLMM. MIX CBOMCTBA U MOACOUKM.
TPUrOHOMETPpU4EeCKHe |[IpakTuyeckoe 3aHATUe
doyHKUUMU -
OBpaTHbIE TPUTOHOMETPMYECKME GOYHKLLMM. X CBOMCTBA U FOACOUKM.
CamocToaTeAbHas paboTta
CoaepXxaHue y4ebHoro matepumaaa
TeopeTnyeckoe oby4yeHue
YPOBHEHME COS X = A. YPABHEHME siN X = . YpaBHeHne tg x =, ctgx =a.
PelLueHne TOUrOHOMETPUYECKMX YOABHEHUI OCHOBHbIX TUMOB: NPOCTEMLLIME
TPUTOHOMETPUYECKME YPOABHEHMS, CBOAILLIMECSH K KBOAPATHBIM., PELLAEMbIE
Tema 3.5 PA3AOXKEHMEM HO MHOXUTEAU, OAHOPOAHbIE.
TpuroHoMeTpHuyeckue HDOCTel\/’lLLll/Ie TPUTOHOMETPHMHECKME HEPABEHCTBA
YPABHEHUSA U NpakTuyeckoe 3aHATHE
HepAaBeHCTBA .
YpaBHEHME COS X = A. YPABHEHME SiN X = A. YpAaBHEHME tg X =, ctg X = Q.
PelLueHmne TOMrOHOMETPUYECKMX YPABHEHMIM OCHOBHbBIX TUMOB: MPOCTEULLME
TPUTOHOMETPUYECKUE YPOABHEHMS, CBOAILLIMECSH K KBAAPATHbBIM., PELLAEMbIE
PA3AOXKEHMEM HO MHOXUTEAU, OAHOPOAHbIE.
MpocTenLume TPMroHOMETPUYECKME HEPOBEHCTBA
CamocToaTeAbHas pabdoTa
CoaepXxaHue y4ebHoro matepumaaad
Tema 3.6 MNpakTu4yeckoe 3aHaATHe
Peliehne saaau. NMpeobpa30BAHME TPUFOHOMETPUHECKMX BbIDOKEHUI. PeLueHme
OcHosbl TPUFOHOMETPUYECKMX YDOBHEHMI 1 HEPABEHCTB B TOM YMCAE C
TPUFOHOMETPUM.

MCMOAb3OBAHMEM CBOMCTB CDYHKLLMM




TpuroHomeTpu4yeckue

doyHKUUU CamocToaTeAbHas pabdoTa 2
PasaeA 4. NpousBoAHAs M NnepBoobpasHas PyHKLMUMK 50
CoaepxaHue y4ebHOro matepmana
TeopeTnyeckoe oby4eHue 2
MNpumpalleHue aprymeHTa. MNMpupatleHme yHKUMM. 3AAQ4YU, MPUBOASLLIME K
Tema 4.1 _ |noHaTHIO Npor3BOAHOM. ONpeAeAeHMe NPOM3BOAHON. AATOPUTM OTbICKAHMS
MloHATHE NPOU3BOAHOM. MNPOM3BOAHOM. POPMYAbI AMADTEPEHUMPOBAHMA. [TPABUAC
POpMYAbI U NPABUAQ AMAOOEPEHLMPOBAHMS
AncpbdpepeHuUpoBaHUS
MpakTuvyeckoe 3aHaTue 1
MNpumpalleHue aprymeHTa. lNMpupalueHmne yHKUMM. 3AAQ4U, MPUBOASFLLME K
MNOHSATMIO MPOM3BOAHOM. ONpeAeAeHne NPOU3BOAHOM. AATOPUTM OTbICKAHMS
MPOU3BOAHOM. POPMYAbI AMCDADEPEHLIMPOBAHMUA. [TPABMAQ OK-0T,
AMPAEPEHLMPOBAHMS OK-04,
OK-06,
CamocToaTeAbHas pabdoTa 3
OK-07, NK
CoaepXxaHue y4ebHOro matepmaaa 23
TeopeTnyeckoe oby4eHue 2
MNoHATME HenpepbIBHOM dPYHKLMKU. CBOMCTBA HEMPEPLIBHOM GOYHKLMM. CB43b
Tema 4.2 MEXAY HEMPEPBLIBHOCTLIO U AMDIDEPEHLLMPYEMOCTHIO JOYHKLLMM B TOYKE.
Nonatue o AATOPUTM pPELLEHUS HEPABEHCTB METOAOM MHTEPBOAAOB
HenpepbIBHOCTH
dyHKLIM. METOA MpakTuyeckoe 3aHaTHE 1
UHTEPBAAOB MNoHgTne HenpepbiBHOM doyHKLIMKU. CBOMCTBA HEMPEPbIBHOM AOYHKLMM. CBS3b
MEXAY HEMPEPBIBHOCTLIO U AMGOCDEPEHLIMPYEMOCTBIO AOYHKLLMM B TOYKE.
AATOPUTM PELLEHUT HEPOBEHCTB METOAOM MHTEPBAAOB
CamocToaTeAbHas pabdoTa 4




Tema 4.3
feomeTpuyeckmu u
douU3n4eCKMn CMbICA

CoaepXxaHue y4ebHOoro matepumana

TeopeTuyeckoe oby4eHue

feoOMETPUYECKMIM CMBICA MPOM3IBOAHOM AOYHKLMM — YTAOBOM KOO OUUMEHT
KQCATEAbHOM K TPAdOUKY AOYHKLMM B TOYKE. YPOABHEHME KACATEABHOM K
rPAdOUKY OYHKLUMM. AATOPUTM COCTABAEHMS YOABHEHUS KACATEABHOM K

rpadomky dpyHkumm y=Ff(x)

npOKTM‘-IeCKoe 3aHATUHE

NPOU3BOAHOMU _ B _
[EOMETPUHECKMIM CMbICA MPOM3IBOAHOM ADYHKLMM — YTAOBOM KOS IOULIMEHT
KACATEABHOM K rpAdOUKY GOYHKLIMM B TOYKE. YPABHEHME KACATEABHOM K
rPAdoUKy OYHKUMM. AATOPUTM COCTABAEHMS YPOABHEHUS KACATEABHOM K
rpadomky dpyHkLmMmM y=Ff(x)
CamocToaTeAbHas pabdoTa
CoaepXxaHue y4ebHOro matepumaaa
TeopeTuyeckoe oby4yeHue
BospacTtaHme u ybbiBOHME dOYHKLMKM, COOTBETCTBME BO3PACTAHMS U
yObIBAHMS COYHKLLMM 3HAKY MPOM3BOAHOM. 3AAQHYM HO MAKCUMYM U
Tema 4.4 MUHUMYM. AATOPUTM MCCAEAOBAHMS COYHKLMM M MOCTROEHMS ee rpadomKka
MOHOTOHHOCTbD C MOMOLLLBIO MPOM3BOAHOM
doyHKUMK. Toukm NpakTuyeckoe 3aHATHE
3KCTpeMyMa

Bo3pacTtaHme 1 yoblBOHME JOYHKLLMM, COOTBETCTBME BO3PACTAHUS U
yObIBAHMS COYHKLLMM 3HAKY MPOM3BOAHOM. 3AAQHYM HO MAKCUMYM U
MUHUMYM. AATOPUTM MCCAEAOBAHMA OYHKLIMM U MOCTPOEHUS €€ rpadomka
C MOMOLLLBIO MPOM3BOAHOM

CamocToaTeAbHas paboTa

Tema 4.5

CoaepXxaHue y4ebHOro matepumaad




UccaepoBaHue
doyHKUUMK U
nocTpoeHue rpacdomkos

TeopeTnyeckoe oby4yeHue

MccaeaoBAHME AOYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME TPACOMKOB

MpakTuyeckoe 3aHaTue

NccAaeAOBOHME QOYHKLMM HO MOHOTOHHOCTb U MOCTPOEHUE rPAJOMKOB

CamocToaTeAbHas paboTta

Tema 4.6
HauboAbLuee u
HAOUMEHbLUee 3Ha4YeHuUs

CoaepXxaHue y4ebHOro matepmaad

HaxoxxaeHne HambOAbLLETO M HOMMEHbBLLIETO 3HAYEHMIM GOYHKLMM,
NOCTPOEHME TPAJOMKOB C MCMOAB3OBAHMEM AMMAPATA MATEMATUYECKOTO
QHAAM3Q

MpakTuyeckoe 3aHaTHE

HaxoxxaeHre HaMBOAbLLETO M HOMMEHbBLLIETO 3HAYEHMIM AOYHKLLMM,

doyHKUUMU
NOCTPOEHUE TPACOMKOB C UCMOAB3OBAHMEM AMNMAPATA MATEMATUHECKOTO
AHOAM3A
CamocToaTeAbHas paboTa
Tema 4.7 CoaepXxaHue y4ebHOro matepmaaa
Haxoxaetue NMpodbeccUOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (CoAepPXKaHMe
OMNTUMOABHOTIO NPUKAGAHOTO MOAYAS)
pes3yAbTATA C
HammeHsbLLee 1 HaOMBOOAbLLEE 3HAYEHME CDYHKLLMM
MOMOLLLbIO

NPOM3BOAHOMU B
NPAKTUYECKUX 30Aa4aX

CamocToaTeAbHas paboTa

Tema 4.8
NepBoo6pasHas

CoaepxaHue y4ebHOro matepmaaa




doyHkumu. NMpasuaa
HAXOXXAEHUSA
nepBoo6pPA3sHbIX

TeopeTnyeckoe oby4yeHue

O3HOKOMAEHME C MOHIATUEM UHTETPAAQA M MEPBOOBPA3ZHOM AAS CDYHKLIMM
y=f(x). PeLueHwne 30A04 HO CBS3b NEPBOOOPA3HOU 1 €€ NMPOU3BOAHOM,
BbIMMCAEHME MEPBOODBPA3ZHOM AAT AOHHOM AOYHKLLMK. TABAMLLA GOOPMYA AASA
HOXOXAEHMSA NEPBOOBPA3HbIX. M3y4eHme MPABMAQ BbIMMCAEHMUS
NepBOOBPA3HOM

NpakTuyeckoe 3aHATHE

PelleHune 30A04 HO CBA3b MEPBOOOPA3ZHOM M €€ NPOU3BOAHOM, BbIMMCAEHME
NepPBOOOPA3HOM AA AQHHOM COYHKLLMM.

CamocToaTeAbHas paboTta

Tema 4.9
MAaowaab
KPUBOAMHEWHOM
Tpaneuuu. Popmyaa
HbloTOoHQ - Aen6GHULa

CoaepXxaHue y4ebHOro matepmaad

TeopeTnyeckoe oby4yeHue

30AQ4YU, MPUBOASLLIME K MOHITUIO ONPEAEAEHHOTO MHTENPAAQ — O
BbIYMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TpANeUMM. [TOHIATUE ONPEAEAEHHOTO
MHTETPAAQ. FEOMETPUYECKMMN U OUINYECKMM CMBICA OMPEAEAEHHOTO
MHTETPOAQ. POPMYAC HbOTOHA — AenbHMLA.

PelueHume 30A04 HO NPUMEHEHUE UHTETNPAAA AAS BBIMMCAEHMI GOU3UYECKMX
BEAUMYMH U MAOLLLOAEM

NpakTuyeckoe 3aHATHE

30AQ4YU, MPUBOASLLIME K MOHITUIO ONMPEAEAEHHOTO MHTEMAAQ — O
BbIYMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TRANEeUMU. [TOHIATUE ONPEAEAEHHOTO
MHTETPAAQ. FEOMETPUYECKMM U OUINYECKMIM CMBICA ONMPEAEAEHHOTO
MHTETPAAQ. POPMYAQ HbIOTOHO — AenBHMLLA.

PelleHne 30A04 HO MPUMEHEHME MHTETPAAO AAA BbIMMCAEHUS COU3MHECKMX
BEAMYMH U MAOLLLOAEM




Tema 4.10
PeweHue 3aaau.
MpoussoaHas U

CoaepXxaHue y4ebHOro matepmana

NpakTuyeckoe 3aHATHE

POPMYAbI U MPABUAC AMDTDEPEHLIMPOBAHUS. MCCAEAOBAHME OYHKLMM C

nepsoobpasHas MOMOLLLbIO MPOM3BOAHOM. HOMOOABLLEE M HOUMMEHbBLLIEE 3HAYEHMS COYHKLIMM.
byHKUUM BblyMCAEHME NepBOOBPA3HOM. MNprMeHEHME NePBOOOPA3HOM
CamocToaTeAbHas paboTa 4
PazaeA 5. MHOrorpaHHUKM U TeAd BpaLlL,eHUS 34
CoaAepXxaHue y4ebHOro matepumaad
TeopeTnyeckoe oby4eHue 2
MpKr3Ma (HOKAOHHAS, MPAMAOS, MPABUABHAS) U €€ SAEMEHTHI.
Tema 5.1 NapaareaenmneA. CBOMCTBA MPAMOYTOAbHOIO NAPAAAEAENUIEAd. KyO.
fpusma, MUpamMmMAQ U €€ SAEMEHTLI. [TPABUABHAS MMPAMMAC
napaAAeAenunea, kyo,
NUPAMMAQ M MX MpakTuyeckoe 3aHaTHE 1
cevyeHus Mpr3Ma (HOKAOHHQS, MPAMAOS, MPABUABHAS) U €€ DAEMEHTHI. OK-01
Napaareaenmnea. CBOMCTBA MPAMOYTOAbHOIO NApaAAreAenmneaa. Kyo. OK-04
MIPAMMAQ 1 €€ DAEMEHTLI. [MTPABUABHASN MMPAMMAC OK-06
CamocTosaTeAbHas paboTa 6 OK-07,
CoAepXaHue y4e6HOro MaTepmana MK 2.3
TeopeTnyeckoe oby4yeHue 2
Tema 5.2 MAOLLLOAb MOBEPXHOCTM MHOTOTPAHHMKOB. [TpocTenLume KOMBUHALLMM

MpaBuAbHbIE
MHOTOrpaHHUKHU B
XU3HU

MHOTOTPAHHMKOB. BbIMMCAEHME DAEMEHTOB NPOCTPAHCTBEHHbIX COUIYP
(PEBPA, AMArOHAAM, YTAbI). [TPABUABHBIE MHOTOTPAHHMKM

MNpakTuyeckoe 3aHATHE




MNMAOLLGAAL MOBEPXHOCTU MHOTOTPAHHWKOB. [pocTenume KOMBUHALLMM
MHOTOTPAHHMKOB. BbIMMCAEHME DAEMEHTOB NPOCTPAHCTBEHHbIX COUIYP
(PEBPQA, AMArOHAAM, YTAbI). [TPABUABHBIE MHOTOTPAHHMKM

CamocToaTeAbHas pGGOTCI

Tema 5.3
LUMAUMHAP, KOHYC, LLAP U
UX CeYeHuUs

CoAepXxaHue y4ebHOro matepmaad

NMpodeccnoHaAbHO-OPUEHTUPOBAHHOE COAEPXAHUE (CoaepXaHue
NPUKAGAHOTO MOAYAS)

LUMAMHAPR, KOHYC, cdoepa 1 Lwap. OCHOBHbIE CBOMCTBA MPSIMOTO KPYroBoro
LMAMHAPQ, NPAMOTO KPYroBOro KOHycd. M3006paXKeHme TeA BPALLLEHWS HO
MAOCKOCTU. [TpeACTABAEHUE OO0 YCEYEHHOM KOHYCe. Ce4YeHUsa KOHYCa
(MOpPAAAEABHOE OCHOBAHMIO M MPOXOASLLLEE YEPES BEPLUMHY), CEYEHMS
LMAMHAPQO (MAPAAAEABHO M MEPNEHAMKYAIPHO OCH), CEYEHMAX LLAPA.
PO3BEPTKA LIUAMHAPC M KOHYCA

Tema 5.4
O6beMmMbl U NAOLLLAOAMU
NOBEPXHOCTEU TEA

CoaepXaHue y4eGHOro MaTepmuaaa

TeopeTnyeckoe oby4yeHue

OBbeM MPAMOYTOABHOTO NapaareAenmnesad. Obbem kyoa. OBbeMbI
NPSIMOM MPU3MbI U LMAMHARA. OObeMbI MMPAMMABI M KOHYCA. OObem LLIAPA

MpakTuyeckoe 3aHaTHE

OBbeM MPAMOYTOABHOTO NapaareAenmnead. Obbem kyoa. OBbeMb
NPSIMOM MPU3MbI U LMAMHARA. OObeMbI MMPAMMABI M KOHYCA. OObem LLIAPA

CamocToaTeAbHas pabdoTa

Tema 5.5

CoAepXxaHue y4ebHOro matepumaaa

MpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS)

Mpumepbl cUMMeTpUM B
npodeccuun




MOHATE O CUMMETPUM B NPOCTPAHCTBE (LLEHTPAABHAS, OCEBQS,
3ePKAAbHOS).

O60obLeHME NPEACTABAEHUI O MPABMAbHBIX MHOTOTPAHHMKAX (TETPADAP,
Ky©, OKTA2AP, AOAEKADAP, MKOCADAP).

MNpUmepbl CUMMETPMU B NPpOdbeCCum

Tema 5.6
PeweHue 3aaau.
MHOrorpaHHMKM U TeAa
BpALLEHMUS

CoaepxaHue y4ebHOro matepmana

TeopeTuyeckoe oby4eHue

OObeMbI 1 MAOLLLOAM MOBEPXHOCTM MHOTOTPAHHMKOB U TEA BPALLLEHMA

MpakTuyeckoe 3aHaATHE

OBbeMbI M MAOLLLAAM NMOBEPXHOCTN MHOTOTPAHHMKOB M1 TEA BPOALLLEHMA

CamocToaTeAbHas paboTa 7
PasaeA 6. CTeneHu u KOpHU. CTENeHHAs, NOKA3aTeAbHAs U Aorapudommyeckas oyHKLUU 42
CoaepxaHue y4ebHOro matepmaaa
TeopeTnyeckoe oby4eHue 2
Tema 6.1 MOHATME KOPHA N-OM CTEMNEHU U3 AENCTBUTEABHOTO YUCAQ. PYHKLLMM UX
CTeneHHas doyHKUms, [CBOMCTBA M rpadpuku. CBOMCTBA KOPHS N-OM CTeneHu. Npeobpa3oBaHme
- K_ ]I
ee CBOMUCTBA. MPPAULNMOHAAbHbLIX BbIOCXEHNIN OK-0
OK-02,
Mpeo6pasoBaHke  [MpakTuueckoe 3aHATHE 0 OK-03
BbIPCXKEHMWI C KOPHAMM y y '
- [MOHATHE KOPHS N-OM CTENEHM U3 AEUCTBUTEABHOTO YUCAQ. PYHKLLMM MX OK-05,
N-OMU CTENEHHU - - -
CBOMCTBA U rpadomkim. CBOMCTBA KOPHS N-OM CTeneHu. Npeobpa3oBaHme OK-07
MPPALMOHAABHBIX BbIPOXKEHMIMA
CamocToaTeAbHas pabdoTa 6

Tema 6.2
CBOMCTBA CTENEeHU C
PALUOHAAbLHBIM U

CoaAepXaHue y4ebHOro maTtepmaad

TeopeTuyeckoe 06Y‘-IeH ue




AENCTBUTEAbHbIM

30AQ4M, MPUBOAILLIME K MOHATUIO ONMPEAEAEHHOTO MHTEMPAAQ — O

NoKAasaTeAaIMHU BbIYMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TRAMELMM, O NEPEMELLLEHMM TOYKM.

MoHATME ONPEAEAEHHOTO MHTEMPAAQ. [€OMETPUYECKMIN U COU3MHECKMIA
CMBICA OMNPEAEAEHHOTO MHTENPAAA. POPMYAA HbIOTOHO— AenbHMLA
MpakTuyeckoe 3aHaTue
30AQ4YU, MPUBOASLLIME K MOHATUIO ONMPEAEAEHHOTO MHTEMPAAQ — O
BbIYMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TRAMELMM, O NEPEMELLLEHMM TOYKM.
MNoHATME OMPEAEAEHHOTO UHTETPAAQ. [EOMETPMHECKMI 1 DUMHECKMM
CMBbICA OMNPEAEAEHHOTO MHTEMNPAAQ. POPMYAQ HblOTOHO— AenBHMLLA
CamocToaTeAbHas paboTa
CoaepXxaHue y4ebHOro matepmaaa
TeopeTuyeckoe oby4yeHue

Tema 6.3 P Y

PewweHue POBHOCUMABHOCTb MPPALMOHAAbHbIX YOOBHEHMM. METOAbBI UX PELLIEHMS

MPPALUOHAADBHbBIX MpakTuyeckoe 3aHaTHe
YPOBHEHUH _

POBHOCUMABHOCTb MPPALMOHAABHbBIX YPOBHEHMM. METOAbBI UX PELLIEHMS
CamocToaTeAbHas paboTa
CoaepXxaHue y4ebHOro matepmaad
TeopeTuyeckoe oby4yeHue
CreneHb C NPOU3BOAbHBIM AENCTBUTEABHBIM MOKA3AaTEAEM. ONpEeAEAEHNE
NOKA3ATEAbHOM AOYHKLLMU 1M €€ CBOMCTBA. 3HOKOMCTBO C NMPUMEHEHUEM

Tema 6.4 NOKQA3ATEAbHOM OYHKLIMM. PeLLieHne MOKA3ATEAbHbIX YPABHEHMM METOAOM

MokasaTeAbHas YPABHMBAHMA MOKA3ATEAEN, METOAOM BBEAEHMA HOBOM MEPEMEHHOM,

byHKUMSsA, ee CBOUCTBA.
MokaszaTeAbHble
YPABHEHMUSA U

ADYHKLUMOHAABHO-TPADUYECKMM METOAOM. PeLLIEHME MOKA3ATEAbHbIX
HEPOBEHCTB

NpakTuyeckoe 3aHATHE

HEPAOBEHACTET




CreneHb C NPOM3BOAbHBIM AEMCTBUTEABHBIM MOKA3aTeAem. OnpeaseseHmne
MNOKA3ATEABHOM COYHKLMM 1M €€ CBOMCTBA. 3HOKOMCTBO C MPUMEHEHUEM
NOKA3ATEABHOM COYHKLLMU. PeLleHne NoKA3aTeAbHbIX YPOBHEHMM METOAOM
YPOBHMBAHMS MOKA3ZATEAEM, METOAOM BBEAEHMS HOBOW MEPEMEHHOM,
APYHKLUMOHAABHO-TPAUMYECKMM METOAOM. PellieHre NoKa3aTeAbHbIX
HEPOBEHCTB

CamocToaTeAbHas paboTa

Tema 6.5
Norapudom 4ucaa.
CBoucTBa Aorapudcomos

CoaepXxaHue y4ebHOro matepmaaa

TeopeTtnyeckoe oby4yeHue

Aorapudom 4ymcaa. CBOMCTBA AOTAPMAOMOB. Onepaums
AOTAPUAOMUPOBAHMS

MpakTuyeckoe 3aHaTHE

Aorapudom 4ymcaa. CBOMCTBA AOTAPMADMOB. Onepaums
AOTAPUAOMUPOBAHMS

CamocToaTeAbHas pabdoTa

Tema 6.6
Norapudomuyeckas
dbyHKUMUS, ee CBOUCTBA.
Norapudmuyeckue
YPOABHEHMUS,

CoaepXxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4eHue

Aorapudommieckas doyHKLMA U ee CBOMCTBA. [TOHATUE AOTAPUADMMHECKOTO
ypasHeHMa. Onepaums NOTEHUMPOBAHUS. TOU OCHOBHbBIX METOAC PELLEHMUS
AOTAPUNAOMUYECKUX YPABHEHMMN: QOYHKLIMOHAABHO-TPAJOUHECKUIA, METOA
NOTEHUMPOBAHMS, METOA BBEAEHMI HOBOU MEPEMEHHOM.
Aorapudommyeckme HepPaBEHCTBA

MpakTuyeckoe 3aHaTue

HEPGBEACTBA




Aorapudommyeckas yHKLMA U ee CBOMCTBA. [TOHATUE AOTAPUMADMMHECKOTO
ypaBHEHMA. Onepaumsd NOTEHUMPOBAHMS. TOM OCHOBHbIX METOAC PELLIEHMS
AOTAPUCDMUYECKMX YPABHEHUIN: QOYHKLLMOHAABHO-TPATOUYECKMU, METOA
NOTEHLLMPOBAHUS, METOA BBEAEHMI HOBOU NEPEMEHHOMN.
Aorapudommyeckme HepaBeHCTBA

CamocToaTeAbHasa pabdoTa 3
CoaAepXxaHue y4ebHOro matepumaad
MpodhecCMOHAALHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEepPXAHUE
Tema 6.
ema 6.7 NPUKACAHOTO MOAYAS) 1
Norapudcbmsl B
NPUPOAE M TEXHMKE NpoumeHeHune Aoropmc?mo. Aorapmdommyeckas CrnmpaAb B Npupoae. Ee
MATEMATHUYECKME CBOMCTBA
CamocToaTeAbHas pabdoTa 5
PasaeA 7. DAeMeHTbl TEOPUM BEPOATHOCTEU U MOTEMATUHECKOU CTATUCTUKMH 30
CoaepXxaHue y4ebHOro matepmaaa
TeopeTnyeckoe oby4yeHue 2
Tema 7.1 COBMECTHbIE 1 HECOBMECTHbIE COObLITUI. TEOPEMBI O BEPOATHOCTU CYMMBbI
Cob6biTHE, BEPOATHOCTb [CODbLITUI. YCAOBHAS BEPOATHOCTb. 3ABMCUMbIE M HE3ABUCUMbIE CODbLITUS.
co6biTHA. CAOXeHHUE U |TeopemMbl O BEPOITHOCTM MPOU3BEAEHMI COObLITUM OK-0
yMHOX€eHuUe MNpakTuyeckoe 3aHATHE 1 OK-03
BEPOATHOCTEN '
COBMECTHbIE M HECOBMECTHbIE COBbITUA. TEOPEMbI O BEPOITHOCTU CYMMBbI OK-05
COOBbITMI. YCAOBHAS BEPOITHOCTb. 30BUCUMbBIE U HE3ABUCUMbIE COObITUS.
TeopeMbl O BEPOITHOCTM NPOM3BEAEHMA COObITUI
CamocToaTeAbHas paboTa 6

CoaepxaHue y4ebHOro matepmana

Tema 7.2




BeposTHOCTbL B
npocdPeCCUOHAAbHbIX

NMpodrecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXaHHUe (CoAepXaHue
NPUKAGAHOTO MOAYAS)

3aAadax OTHOCUTEABHAS YOCTOTA COBbITUS, CBOMCTBO €€ YCTOMYMBOCTM.
Cratmctnyeckoe onpeaeAeHne BeEPOaTHOCTU. OLLEHKA BEPOITHOCTM COObITH
CamocToaTeAbHas pabdoTa
CoaepXaHue y4ebHoro matepmaad
TeopeTnyeckoe oby4yeHue

Tema 7.3 Burabl CAY4QMHBIX BEAUMYMH. ONpeAeAEHNE AMCKPETHOM CAYHOMHOM BEAMYMHDI.

AVckpeTHas 3AKOH PACMPEAEAEHUI AMCKPETHOM CAYHOMHOM BEAMYMHDI. E€ YMCAOBbIE
CAYHOMHQAS BEAUMUHA, |XOPAKTEPUCTUKM
3akoH ee NpakTu4eckoe 3aHATHE
pacnpeaAeAeHus - - —

BrAbl CAY4QMHBIX BEAMYMH. OMpEeAEAEHNE AMCKPETHOM CAYHAMHOM BEAMYMHDI.
30KOH pACNPEAEAEHUI AUCKPETHOM CAYHOMHOM BEAMYMHBI. E€ YUCAOBbIE
XAPOAKTEPUCTUKM
CamocToaTeAbHas paboTa
CoaepXxaHue y4ebHoro matepmaad
TeopeTuyeckoe oby4eHue

I 74 MNepBriHas 06pabOTKA CTATUCTUYECKMX AQHHbIX. Y1CAOBbIE XAPAKTEPUCTUKM

ema’7.

3 (cpeaHee apmdMeTMiECKOE, MEAMAHA, PA3MAX, AMCnepcud). Pabota ¢

aAaym
- TADAMLAMM, TOATOUKAMM, AMATPAMMAMMU
MATEMATUHECKOU
CTATUCTUKM. MpakTuyeckoe 3aHaTue

MNepBriHas o6pabOTKA CTATUCTUYECKMX AQHHbIX. Y1CAOBbBIE XAPAKTEPUCTUKM
(cpeaHee aprdMEeTUHECKOE, MEAMAHA, PA3MAX, AMCnepcud). Pabota ¢
TABAMLAMM, TOATOUKAMM, AMATPAMMAMMU

CamocToaTeAbHas pGGOTCI




MpomexyToyHas aTTecTaums (SK3aMeH)

Bcero:

232




3. YCAOBUS PEAAU3ALUN OBLLLEOBPA3OBATEABHOW AUCLLIUMAUHDI

3.1. AA9 peaAM3aLMM MPOrPAMMbI OBLLLEODPA30BATEABHOM AMCLIMMAMHDI
AOAXKHO OblTb  MPEAYCMOTPEHO CAEAYIOLLLEE MATEPUAABHO-TEXHUYECKOE
obecnevyeHume:

MNpon  peaamsaumm  OBPA3OBATEAbHbLIX  MPOTPAMM  MCMOAb3YIOTCS
MHOOPMOLMOHHBIE  TEXHOAOTMM,  TEXHMYECKME  CPEACTBA, 4 TAKXE
MHOOPMALMOHHO — TEAEKOMMYHMKALMOHHbIE CeTHn, obecnevymBatoLLme
nepeAQyy no AMHUIM CBA3M MHADOPMALLMM, B3AMMOAENCTBME ODYYAIOLLIMXCA U
NEAQrorM4eCcKoro CoCTaBd. POPMMPOBAHME  Y4EOHO-METOAMYECKOTO U
MHADOPMALMOHHOTO obecneyeHus OBPA30BATEALHOIO npoLeccda
OCYLLECTBAIETCS C MOMOLLLbIO MAATAOOPMbI hitps://go.skillbox.ru/.

CTYAEHTAOM U NPEMNOACBATEAIM  HEODXOAMMO  MMETb  AOCTYN K
KOMMbIOTEPHOM TEXHUKE C BbIXOAOM B MHTEPHET, a TAKXE AMLLEH3MOHHOE
NPOrPAMMHOE obecnevyeHme obLero 1M NPodOECCUMOHAABHOIO HA3ZHAYEHMS,
HEOBXOAMMOE AA OCBOEHMUS MPOTPAMMGBI.

McrnoAb3yemoe nporpammHoe obecneyerHme:
a) ArueHsmoHHoe MNO:
- He UCMOAb3YETCH AAY OCBOEHUI AUCLMMAMHBI.
0) CBoboAHO pacnpocTpaHsemoe MO:
- JdHAEKC. AOKYMEHTLI.
3.2. IHOoOpMALMOHHOE ObecneYeHne PeaAm3aLMmM MPOTPAMMGBI

AN PEAAM3AUMM MPOTPAMMbI OUMOAMOTEYHbIM JOOHA OBPA30BATEABHOM
OPraHM3AUMM  AOAXKEH  MMETb  DAEKTPOHHblIE  ODPA30BATEAbHbIE U
MHJOOPMALMOHHbBIE PECYPChI, PEKOMEHAOBAHHbIE PYMO, AAF MCMNOAb3OBAHMS
B OOpa30BATEABHOM nNpouecce. [lpn JPOPMMPOBAHMU  OUDAMOTEYHOTO
OHAQ OOPA30OBATEABHOM OPrAHM3ALMEN BbIDMPAETCHS HE MEHEEe OAHOro
M3AQHMSA U3 MEPEYUCAEHHbBIX HMXKE IDAEKTPOHHbIX M3ACQHMKM B KAYECTBE
OCHOBHOTO, MPW 3TOM CMMUCOK, MOXET ObITb AOMOAHEH HOBbIMM M3AQHUAMM.

3.2.1. OCHOBHblIE DAEKTPOHHbIE U3AQHUS (DAEKTPOHHbIE PECYPCHI)

1. Kapn, A. Il. Marematmika. Yactb 1. BA30BbIM YPOBEHb : IAEKTPOHHAS
dopmMma y4ebHoro nocobusd aag CIO / A. Tl. Kapn, A. A. BepHep. -


https://go.skillbox.ru/

Mocksa : TllpocselueHne, 2024. - ISBN 978-5-09-107572-4. - Tekcr :
SAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2125329 (aata
obpalleHumd: 30.01.2024). — PeXXmm AOCTYMNA: MO NMOAMMUCKE.

. Kapn, A. . Matematmnka. 4acTb 2. ba3oBblt YPOBEHbL : DAEKTPOHHAS
ddopmMa y4yebHoro nocobua aag CIO / A. Tl. Kapn, A. A. BepHep. -
Mocksa : TllpocselueHne, 2024. - ISBN 978-5-09-107573-1. - Tekcr :
SAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2125330 (aata
oopalleHmd: 30.01.2024). — Pexxmm AOCTYNA: MO MOANMCKE.

. AAMMOB, L. A. Matematmika. AAredbpa MU HAYOAQ MATEMATMHECKOTO
OHOAM3A. BA30BbIM YPOBEHDL : SAEKTPOHHAS DOPMA y4eBOHOro nocodms
AAg CMNO / W. A. Aammos, M. A. Tka4éea, tO. M. KoAdarmH. - MOCKBQ
MNpoceelueHmne, 2024. - ISBN 978-5-09-107569-4. - TEKCT . SAEKTPOHHbIN. -
URL: https://znanium.ru/catalog/product/2125328 (aata oOpaLLEHUS:
30.01.2024). — Pexxum AOCTYyNA: No NOAMMUCKE.

3.2.2. AONOAHUTEABHbIE MCTOYHMKM

1. AtaHacsdH, A. C. Marematmka. leomeTtpumsa. ba3oBbiM  YPOBEHb
DAEKTPOHHAA PopMa y4ebHoro nocobumsa aagd CIO / A. C. ATaHACSH, B.
P. byrysos, C. b. Koaomues. - Mocksa : lNpoceeluenmne, 2024. - ISBN
978-5-09-107571-7. - Tekct X DAEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2125327 (aaTa ODOPALLLEHUS:
30.01.2024). — Pexxmm AOCTYyNA: Mo NOANUCKE.

. duieHko, U. B. Matematnka. feometpms. 30AAQ4YHMK. BA30BbIM YPOBEHD .
DAEKTPOHHAS doopma y4ebHoro nocoodms aaga Cro / U. B. duenko, C. A.
LLlectakoB. - Mocksa : lpoceelleHmne, 2024. - ISBN 978-5-09-110606-0. -
TeKCT : DAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2125326
(aaTa obpaleHms: 30.01.2024). — PexXxmm AOCTYNA: MO MNOANMCKE.



4. KOHTPOAb U OLLEHKA PE3YABTATOB OCBOEHWS OBLLLEOBPA3OBATEABHOM

AUCLIUNAUHDI

Pe3yAbTaTbl 06y4eHuUs

Kputepuu ow,eHku

MeToAbI OLLeHKU

OK 1
BbiOMpaTh Cnocobbl peLleHus
30A04 NPOdOeCCUOHAABHOM

AEATEABHOCTM MPOUMEHUNTEABHO K
PA3AMYHBIM KOHTEKCTAM

OK 2

MCNOAb30BATH COBPEMEHHbIE
CPEACTBA MOMCKA, AHAAM3A U
MHTEPNPETALMU MHCDOPMALLUM
M MHCDOPMALMOHHbIE
TEXHOAOTMM AAS BbIMOAHEHMS
30A04 NPOdPECCHUOHAABHOM
AEITEABHOCTU

oK 3

[MTAQHMPOBATL U PEAAM3OBLIBATH
cobCcTBEHHOE
NPOdOECCUOHAABHOE U
AMYHOCTHOE pPa3BUTHE,
NPEANPUHUMATEABCKYIO
AESITEABHOCTb B
NPOdoeCCHMOHAABHOM cdhepe,
MCMNOAb30BATb 3HAHMS MO
JOMHAHCOBOM ITPAMOTHOCTM B
PA3AMYHBIX XXM3HEHHbIX
CUTYALLMAX

OK 4

2P FPEKTMBHO
B3AMMOAEMNCTBOBATL M PABOTATbL
B KOAAEKTMBE U KOMAHAE

OK 5

OCYLLLECTBAATb YCTHYIO U
MUCbMEHHYIO KOMMYHUKALLMIO
HQO rTOCYAQPCTBEHHOM f3bIKE
Poccumckom Peaepaumm C
y4eTOM 0COBEHHOCTEMN
COLLMOABHOTO U KYABTYPHOTO
KOHTEKCTA

OK 6

MPO9BAITH
rOAXKAQHCKO-MATPUOTUYECKYIO
NO3ULLMIO, AEMOHCTPUPOBATb

“OTAUYHO" -
TeopeTmyeckoe
COAEPXAHME KypCa
OCBOEHO MOAHOCTbIO, 06e3
npobeAOB, YMEHMS
CAOOPMUPOBAHDI, BCE
NPEeAYCMOTPEHHbIE

y4eBOHOM MNPOrPAMMOM
30AQHMS BbIMOAHEHDI,
KQYECTBO MX  BbINMOAHEHMS
OLLEHEHO BbICOKO.

“Xopowo” - Teopetnyeckoe
COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, 0e€3
NnpobeAoB, HEeKOoTopblE
YMEHMUA CAOOPMMPOBAHDI
HEAOCTATO4HO, BCE
NPEAYCMOTPEHHbIE
y4eOHOM NPOrPAMMOM
30AQHUS BbIMOAHEHDI,
HEKOTOPbLIE BMAbI  30AQHMMU
BbIMOAHEHbI C OLLIMOKAMM,

“YAOBAETBOPUTEABHO" -
TeopeTmyecKkoe

COAEPXAHME Kypca
OCBOEHO  YOCTMYHO,  HO
npobeAb! He HOCHT
CYLLLECTBEHHOTO XAPAKTEPQA,
HEODXOAMMbIE YMEHMS
PabOThI C OCBOEHHbIM
MATEPUAAOM B OCHOBHOM

CAOOPMMUPOBAHDI,
OOAbLLMHCTBO
NPEAYCMOTREHHbIX
MPOrPAMMOM oBy4yeHUs
y4€OHbIX 30AQHUIM
BbIMOAHEHO, HEKOTOPbIE M3
BbIMOAHEHHbIX 30AQHMM

COAEPXAT OLLUMOKM.

- TectmpoBaHuMe

- YCTHbIM onpocC

- MaTtemaTmieckum
AMKTOHT

- MIHAMBMAYQABHOS
COMOCTOSTEABHOS
pabota

- [lpeacTtasaeHne
PE3YAbTATOB
NPAKTUYECKMX
pabot

- 3awmta
TBOPYECKMX pabOT

- 3awmTa
MHAMBMAYOAbHbIX
NPOEKTOB

- KoHTpOAbHOS
pabota




OCO3HOHHOE MOBEAEHME HA
OCHOBE TPAAMLMOHHbBIX
o0LLEe4YEAOBEYECKMX
LLEHHOCTEM, B TOM YUCAE C
YH4ETOM FAPMOHU3ALMM
MEXKXHALMOHAABHbIX U
MEXPEAUTMO3HBIX OTHOLLIEHMM,
NPUMEHSTb CTAHACQPTbI

QHTUKOPPYMLLMOHHOTO
NOBEAEHMS

OK 7

COAENCTBOBATL  COXPOHEHMIO
OKPY>XAtoLLLEM CPEAbI,
pecypcocbepexeHuto,
NPUMEHSTH 3HAHMS o]}
M3IMEHEHUM KAMMATAQ,
NPMHLMMbI BEePEXAMBOTO
MPOU3BOACTBQ, 2D FEKTMBHO
AEVCTBOBATbL B 4PE3BbIYAMHbBIX
CUTYALLMAX

nK 2.3

Pa3pabaTthbiBATb  AM3AMH-MOKET
HQO OCHOBE TEXHUYECKOTO

30AQHNA

“HeyAOBAETBOPUTEABHO" -

Teopetnyeckoe
COAEPXOAHME  KypCO  He
OCBOEHO, HEOOXOAMMbBIE
YMEHMS He
CPOOPMUPOBAHBI,

BbIMOAHEHHbIE y4eOHble

30A0HUE COAEPXAT TrpyOble
OLWMBKM - TeopetTnyeckoe
COAEPXAHME  KypCO  He
OCBOEHO, HEeOBXOAMMbIE
YMEHMS He
CAOOPMMUPOBAHDI,
BbIMOAHEHHbIE y4eOHble
30AQHUE COAEPXAT rpyOble
OLLIMOKM
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