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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; OK2; OK 3; OK 4; OK 5; OK 6; OK 7; K 9.1.

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 9.1. MCMOAb30BATb FOTOBLIE KOMMbIOTEPHbIE OCHOBHblE
Pa30ABATHIEATE MPOrPAMMBI, B TOM YUCAE AAL MOUCKA MYTH ] npoLeccsl 7
TEXHUNECKOS PELLEHMI 1 MAAIOCTRALMM PELLIEHUS YPOBHEHMM U ABAEHMS,
3aAGHME ha HEPCOBEHCTB; ) MMeloLLLME ]
BEB-NPMACKEHIE B XAPAKTEPU3OBATh MOBEAEHME COYHKLLMM, BEPOSTHOCTHbIM
COOTBETCTRMM c MCMOAb30BATb MOAYHYEHHbIE 3HOHM$IVA/\$I OMNMUCAHMSA U XapakTep,
TPEBORAHUAMM OHOAM3Q PEAAbHbBIX 30BUCUMOCTEM; CTATUCTMYECKME
30KA3IMK PACMNO3HABATb FEOMETPUYECKME COUMYPbI HO 30KOHOMEPHOCTH
HEPTEXAX, MOAEAIX M B PEAABHOM MUPE; B PEAABHOM

MPUMEHSTb M3Yy4EHHbIE CBOMCTBA FrEOMETPUYECKMX
AUy U POPMYA AAL PELLIEHUT TEOMETPUYECKMX
30AQ4 M 30AQY C NPAKTUYECKMM COAEPXKAHNEM;
BbIYMCASATb YUCAOBBIE XAPAKTEPUCTUKM
BbIOOPOYHOM COBOKYMHOCTM M HO MX OCHOBE
OLLEHMBATb XAPAKTEPUCTUKM FTEHEPAABHOM
COBOKYMHOCTH;

HOXOAMTb M OLLEHMBATH BEPOATHOCTU HACTYMNAEHMS
COObITUM B MOOCTEMLLIMX MPAKTUYECKMX CUTYALLMAX
M OCHOBHbIE XOPAKTEPUCTUKM CAYHAMHBIX BEAMYMH.

MMPE, OCHOBHbIE
MOHATUS
DAEMEHTAPHOM
TEOPUMU
BEPOATHOCTEM;
OCHOBHbIE
MOHATUS
MATEMATHUHECKOT
O QHAAM3A M KX
CBOMCTBQ;
OCHOBHbIE
MOHATUS o




MAOCKMX 7
NPOCTPOHCTBEHH
bIX
reoOMeTPUYECKMX
doUrypax, MX
OCHOBHblE
CBOMCTBA.

2. CTPYKTYPA U COAEP)XAHUE OBLLLEOGPA3OBATEAbHON AUCLIUNAUHDI

2.1. Obbem O0OLLLEODPA3OBATEABHOM AMCLMMAMHBI UM BUABI  y4EOHOM

PAOOTHI

Bua y4yeb6Hou paboThbl

O6bem B Hacax

O6bemM y4e6HOU AUCLLUMAUHDI

340

B TOM HNCAE!

- TeopeTtmnyeckoe obyyeHme 126
- MPAKTNYECKME 3AHATAS 48
CamocroareabHas paborta 160
NPOMEXYTOYHAS ATTECTALMSA- IK3IAMEH 6
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NPUMEHEHMEM AMNCTOHLMOHHBIX
DAEKTPOHHOIo 0by4YeHMs.

MCKAIOHNTEABHO C

ODOPA30BATEABbHbBIX  TEXHOAOTMUIA "




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

Popmupy
HaumeHoBaHue CoaepXxaHue y4ebHoro matepmaaa (OCHOBHOE U eMmble
PA3AEAOB U TEM npocdeCCUOHAAbHO-OPUEHTUPOBAHHOE), AQGOPATOPHbBIE U NPAKTHYECKHE O6bem |[KomneTeH
3AHATUA, NPUKAGAHON MOAYADb (MPU HAOAUHUK) yacos LU
OcCHOBHOE coAepXaHue
PasaeA 1. loBTOpeHME KYpCA MATEMATUKM OCHOBHOM LUKOAbI 21
CoaepXxaHue y4ebHOro matepmana 2
TeopeTnyeckoe oby4eHue 0.5
Tema 1.1 .
Ba30Bbl€ 3HAHUI U YMEHMA MO MATEMATHKE B MPOJDECCHUMOHAABHOM U B
LLeAb 1 30AQ4HM MOBCEAHEBHOM AEATEABHOCTM. OK-01,
MATEeMATUKH NPU OK-02,
NpakTuyeckoe 3aHATHE
OCBOEHUMU P 0 OK-03,
CNEeLMAAbHOCTH _ K-04,
t BA30BbI€ 3HAHUI U YMEHMA MO MATEMATHKE B MPOJDECCUOHAABHOM 1 B OK-0
- K-05,
NOBCEAHEBHOM AEATEABHOCTMU. OK-05
OK-06,
CamocToaTeAbHas paboTa 1,5 OK-07
CoaepXxaHue y4ebHoro maTtepmaad 2
Tema 1.2
TeopeTu4yeckoe oby4eHue 0.5

YUCAQ U BbIMUCAEHMUS.
BbipaxkeHus u
npeo6bpa3oBaHus

AENCTBME HOA MOAOXKMTEAbHBIMM U OTPULLATEABHBIMM YUCAOMM, ODBIKHOBEHHbBIMM U
AECATUHHBIMU APOBIMM.




AENCTBUI CO CTEMNEHIMM, ADOPMYAbI COKPALLLEHHOTO YMHOXEHMS.

MpakTuyeckoe 3aHATHE 0.5
AENCTBUS HOA MOAOXKMTEABHBIMM U OTPULATEAbHBIMM YUCAAMM, OObIKHOBEHHBIMM U
AECATUYHBIMU APOBIMM.
AENCTBUI CO CTEMEHIMM, ADOPMYAbI COKPALLLEHHOTO YMHOXEHMS.
CamocToaTeAbHas paboTa 1
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
NPUKACAHOIO MOAYAS) 3
Tema 1.3. NpakTu4eckoe 3aHATHE 0.5
feomeTpus Ha
B1AbI MAOCKMX QOUTYP M KX MAOLLLOAD.
NAOCKOCTH
MNP AKTMKO-OPUEHTUPOBAHHBIE 30AQYM B KYPCE rEOMETPUM HA MAOCKOCTH
CamocToaTeAbHasa pabdoTa 2,5
CoaepXxaHue y4ebHoro matepumaaad 4
Tema 1.4
MpakTuyeckoe 3aHaTHE 0.5
MpoueHTHbIE
M Tble M HTbl, Hble Cn bl X BblYMCAEHMS. CAOXKHbIE N HTbl
BbIYMCACHMS POCTblE NpOoLLE pAa3Hble cnocob cAe Cao e npoue
CamocTosaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepumaaa 2
Tema 1.5
MpakTuyeckoe 3aHATHE 0.5




YpaBHeHusa u

AVHENHbIE, KBOAPATHbIE, APDODOHO-AMHENHbBIE YPOBHEHMS M HEPOBEHCTBA

HepPAaBEeHCTBA
CamocTosaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaaa 6
TeopeTnyeckoe oby4eHue 2
Cnocobbl peLleHus CUCTEM AMHEMHbBIX YPABHEHMN. [TOHATUA: MATPMLLA 2X2 1 3X3,
ONMpPeAEAUTEAb MATPULLBI. MeToA Taycca. CUCTEMbI HEAUMHEMHbBIX YPABHEHMM.
Tema 1.6
Cuncrtembl HEPABEHCTB
CucTeMbl YpaBHEHUHU U
MpakTuyeck HATH ,
HEPABEHCTB pa eckoe 3a e 0,5
Crnocobbl peLLUeHns CUCTEM AMHEMHBIX YOABHEHMM. TTOHATUS: MATPULLO 2X2 1 3X3,
OnpeAEAUTEAb MATPULLI. MeToA Taycca. CUCTEMbI HEAUMHEMHbBIX YO ABHEHMM.
CuUCTEMbBI HEPOBEHCTB
CamocToaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepmaad 2
Tema 1.7 KoHTpoAbHas paboTa 2
BXOAHOM KOHTPOADb
Bbl4MCAEHMSA U NPEeOoBPA30BAHMS. YPOBHEHUS M HEPABEHCTBA. [€EOMETPUS HA
NAOCKOCTM
PaszaeA 2 lMpsiMmbie U TAOCKOCTHU B NPOCTPAHCTBE 20 OK-01
OK‘O3/
Tema 2.1. CoaepXxaHue y4ebHOro matepmaaa 2
OK_O4/
OcCHOBHble NOHATUSA OK-07
TeopeTuyeckoe oby4yeHue 0,5

cTepeoMeTpum.




PacnoAoXxeHune npsimbix
M NAOCKOCTEN

MNpeameT ctepeomeTpmn. OCHOBHBIE MOHSITUA (TOYKA, NPAMAS, MAOCKOCTb,
NPOCTPAHCTBO). OCHOBHbIE OKCMOMbI CTEPEOMETPMM. [NepecekatoLLmecs,
NAPOAAEAbHbBIE M CKPELLIMBAIOLLIMECS NMPSMble. MPU3HAK M CBOMCTBO
CKPELLMBAOLLMXCS NPAMbIX. OCHOBHbIE NMPOCTPAHCTBEHHbIE COUTYPBbI.

MpakTuyeckoe 3aHaTue

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

CamocToaTeAbHas paboTa

3.5

Tema 2.2.

MapaAAeAbHOCTDb
NPAMbIX, NPSAMOMU U
NAOCKOCTH,
NAOCKOCTEM

CoaepXxaHue y4ebHOro matepmaad

TeopeTnyeckoe oby4yeHue

MapAAAEAbHbIE MPAMAST U MAOCKOCTb. OnpeaeAeHme. NpmsHak. CBOMCTBA (C
AOKQ3ATEABCTBOM). MNAPAAAEABHBIE MAOCKOCTU. OnpeaeAeHme. NMpU3HaK.
CBOMCTBA (C AOKO3ATEALCTBOM). TETPADAP M €T0 DAEMEHTI. [TapaAAeAenUneA K
ero aAeMeHTbl. CBOMCTBA MPOTUBOMOAOXHbIX IPAHEN U AMATOHOAEMN
NAapaAreAenmneAq. NoctpoeHue ceveHmmn. PelueHme 30AaM.

MpakTuyeckoe 3aHaTue

MNapaAAEeAbHbIE MPAMAT U MAOCKOCTb. OnpeaeAenme. NpmsHak. CBOMCTBA (C
AOKQ3ATEABCTBOM). NAPAAAEABHBIE MAOCKOCTU. OnpeaeaeHme. MNMpum3HaK.
CBOMCTBA (C AOKA3ATEALCTBOM). TETRADAP M €10 DAEMEHTI. [TapaAAeAenmUnea n
€ro aAemeHTbl. CBOMCTBA MPOTUBOMOAOXKHbIX TDAHEN M AMATOHAAEM
NnapaAreAenuneAd. NoctpoeHne ceveHui. PellieHme 3aAa.




CamocToaTeAbHas pabdoTa 4
CoAepXaHue y4ebHOro matepmaad 2
TeopeTu4yeckoe oby4yeHue 0.5
MNepneHAMKYAIPHbIE MPSMbIE. NAPAAAEABHBIE MPAMbIE, NEPMEHAMKYAIPHbIE K
NAOCKOCTM. MPM3HAK NEPNEHAMKYAIPHOCTU NPAMOM U MAOCKOCTM.
AOKQ3ATEABLCTBO. [1€PMEHAUKYAIP U HOKAOHHAOS. [1eprneHAUKYAIPHbIE MAOCKOCTHU.
Tema 2.3 MPEU3HOK NEPNEHAMKYAIPHOCTM MAOCKOCTEN. AOKA3ATEALCTBO.
MepneHAUKYAIPHOCTb (PQCCTOAHMA B MPOCTPAHCTBE
NPSMbIX, NPSMOU U

NAOCKOCTH, MpakTuyeckoe 3aHaTHE 0.5

NAOCKOCTEMU
MNepneHAMKYAIPHbIE MPSMbIE. NAPAAAEABHBIE MPAMbBIE, MEPMEHAMKYASIPHbBIE K
NAOCKOCTM. MPM3HAK NEPNEHAMKYAIPHOCTU NPAMOM U MAOCKOCTM.
AOKA3ATEABCTBO. [epNEHAMKYAID M HOKAOHHAOS. MNepneHAMKYAIPHbIE MAOCKOCTM.
MNPU3HOK NEPNEHAMKYAIPHOCTM MAOCKOCTEN. AOKA3ATEABLCTBO.
PaccTosgHMa B NPOCTPAHCTBE
CamocToaTeAbHas paboTa 1
CoaepXxaHue y4ebHoro matepumaad 4
TeopeTuyeckoe oby4eHue 1

Tema 2.4.
Teopema o Tpex NEPNEHAMKYAIPAX. AOKA3ATEABCTBO. YTOA MEXAY MPAMOM U
Teopema o Tpex MAOCKOCTbIO. YTOA MEXAY MAOCKOCTIMM
nepneHAUKYAIpax

MpakTu4yeckoe 3aHaTHE 0




Teopema o Tpex NEPNEHAMKYAIPOX. AOKA3ATEALCTBO. YTOA MEXAY MNPAMOM U
MAOCKOCTbIO. YTOA MEXAY MAOCKOCTAMM

CamocToaTeAbHas paboTa 3
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 4
TeopeTnyeckoe oby4yeHue |
Tema 2.5. AKCUOMBI CTEpEOMETPUM. [TepPNEHAMKYAFOHOCTb MPIMOM U MAOCKOCTH,
NAPAAAEABHOCTb ABYX MPAMBIX, MEPNEHAMKYAFPHbBIX MAOCKOCTH,
MapaAAeAbHble, -
NepPneHAMKYAIPHOCTb MAOCKOCTEM
nepneHAUKYAsIPHble,
cKpelwwBawuwMecs |I[IpakTu4eckoe 3aHsTMe 0
npsambie
AKCUOMBI CcTepeomeTpmu. NMepneHANKYAIPHOCTb NPIMOM U MAOCKOCTH,
NAPAAAEABHOCTb ABYX MPAMBIX, MEPNEHAMKYAFPHbLIX MAOCKOCTH,
NepneHAMKYAIPHOCTb MAOCKOCTEM
CamocTosaTeAbHas paboTta 3
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 2.6.
PelueHMe 3aAQN. KoHTpoAbHas paboTa 2
MpsiMmbie U NAOCKOCTU B _
PaCnoAOXeHME MPIMbIX U MAOCKOCTEM B MPOCTPAHCTBE. [epneHAMKYAIPHOCTb U
NPOCTPAHCTBE -
NAPAAAEABHOCTb MPAMbIX M MAOCKOCTEN. CKPELLMBAOLLMECS NPAMbIE
PaszaeA 3. KoOOpAMHATBI U BEKTOPDI 15
OK-02,
CoaepXxaHue y4ebHOro matepmaaa 4
Tema 3.1 P y P OK-03,




AeKapToBbl
KOOPAUHATDLI B
NPOCTPAHCTBE.

PaccTosHue mexay
ABYMSl TOYKAMMU.

KoopAuHATbI

cepeAMHbl OTpesKa

TeopeTnyeckoe oby4yeHue

AEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE. [TPOCTEMLLIME 3AAQHM B KOOPAMHATOX.
PACCTOAHME MEXAY ABYMS TOYKAMM, KOOPAMHATBI CEPEAMHBI OTPE3KA

MpakTuyeckoe 3aHaTue

AEKAPTOBLI KOOPAMHATHI B MPOCTPAHCTBE. [MPOCTEMLLIME 3AAQ4M B KOOPAMHATOX.
PaccCTosHME MEXAY ABYMS TOYKAMM, KOOPAMHATBI CEPEAMHBI OTPE3KA

OK-04,
OK-07

CamocToaTeAbHas paboTa

Tema 3.2

BekTopbl B
NPOCTPAHCTBE.

Yroa mexay

BekTopamu. CKkaasipHoe

NpousBeAeHue
BEKTOpPOB

CoaepXxaHue y4ebHOro matepmaad

TeopeTnyeckoe oby4yeHue

BekTopbl B NPOCTPAHCTBE. CAOXEHME U BbIMUTAHME BEKTOPOB. Y MHOXEHME
BEKTOPA HA YUCAO. KOMNAGHAPHbIE BEKTOPBI. CKAAIPHOE NPOU3BEAEHME
BEKTOPOB. PA3AOXKEHME BEKTOPA MO TPEM HEKOMMACQHAPHbBIAM BEKTOPAM.
KoopAMHAOTbLI BEKTOPA, CKAAIPHOE NPOM3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA
MEXAY BEKTOPAMMU, YTOA MEXKAY MPAMOM U MAOCKOCTBIO, YTOA MEXAY
NAOCKOCTAMM. YPCABHEHME MAOCKOCTU. [EOMETPUYECKMIN CMbBICA ONPEAEAUTEAS
2X2

MpakTuyeckoe 3aHaTue

BekTopbl B MpOoCTPAHCTBE. CAOXKEHME U BbIMUTAHME BEKTOPOB. Y MHOXEHME
BEKTOPA HA YMCAO. KOMMAQHAPHbIE BEKTOPbLI. CKAAIPHOE MPOoM3BEAEHME
BEKTOPOB. PA3AOXEHME BEKTOPA MO TPEM HEKOMMAQHAPHbBIM BEKTOPAA.
KOOpAMHATBI BEKTOPRA, CKAAAPHOE MPOM3BEAEHNE BEKTOPOB B KOOPAMHATAX, YTOA
MEXAY BEKTOPAMM, YTOA MEXKAY MPIMOM M MAOCKOCTBIO, YTOA MEXAY




MAOCKOCTAMMU. YPOABHEHME MAOCKOCTU. [EOMETPUYECKMIA CMbICA ONMPEAEAUTEAS
2x2

CamocToaTeAbHas pabdoTa 4
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NMPUKAGAHOIO MOAYAS 3
Tema 3.3 P A AYAR)
NMpakTuko-opueHTupos |lIpakTuyeckoe 3aHaTue 0,5
GHHble 30AQ4M4 HA
- K MHATHAS MAOCKOCTb. BblMMCAEHM TOSHUI U MNA M HO MAOCKOCTM.
KOOPAMHATHOI OOPAMHATHA OCKOC CAEHUE PACCTO OLLLAAEWM HA MAOCKOC
NAGCKOCTH KOAMYECTBEHHbIE PACYHETHI
CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaaa 2
KoHTpoAbHas pa6oTa 2
Tema 3.4
AEKAPTOBbI KOOPAMHATLI B MPOCTPAHCTBE. BEkTOpbI B MPOCTPAHCTBE. CAOXEHUE U
PeweHue 3aaqu. BbIYUTOHME BEKTOPOB. Y MHOXEHME BEKTOPA HA YUCAO. KOMMAGHAPHbLIE BEKTOPSI.
KoopAuHaTbI U CKAAFPHOE NpOm3BEAEHME BEKTOPOB. PA3AOXKEHME BEKTOPA MO TPEM
BEKTOPbI HEKOMMAQHOPHbBIM BEKTOPAM. lMpocTenLume 3a0Aa41 B KOOPAMHATAX. KOOPAMHATSI
BEKTOPA, PACCTONHME MEXKAY TOYKAMM, KOOPAMHATHI CEPEAMHbBI OTPE3KA,
CKOAPHOE MPOM3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXKAY BEKTOPAMM,
YTOA MEXAY MPSIMOM U MAOCKOCTbIO, YTOA MEXAY MAOCKOCTIMM
PasaeA 4. OcHOBbI TPUroHOMETpPUU. TpUroHomeTpudeckme PyHKLUU 40 OK-0T,
OK-02,
Tema 4.1 OK-03,
CoaepXxaHue y4ebHOro matepumana 4

OK-04,




TpuroHomeTpu4yeckue
doyHKUUMU
NPOU3BOALHOIO YrAQ,
YyucAa. PaamaHHas m
rPaAAyCHas Mepda yraa

TeopeTnyeckoe oby4yeHue

POAMOHHOS Mepa YrAd. NOBOPOT TOYKM BOKPYT HOYOAG KOOPAMHAT. OnpeAeAeHme
CMHYCQ, KOCMHYCQ, TOHFEHCA M KOTAHTeHCA. 3HAKM CMHYCA, KOCUMHYCd, TAHrEeHCA
M KOTAOHFEHCA MO YEeTBEPTIM. 3ABMCUMOCTb MEXAY CUHYCOM, KOCUHYCOM,
TOHFEHCOM M KOTAOHFEHCOAM OAHOIO M TOTFO Xe YrAQ

MNpakTuyeckoe 3aHaATHE

PAAMAHHOS MePa YrAd. NOBOPOT TOYKM BOKPYT HOYAAQ KOOPAMHAT. OnpeAeAeHme
CUHYCQ, KOCMHYCQ, TOHIEHCA M KOTAHTEHCA. 3HAKM CUHYCA, KOCUHYCd, TOHIEHCA
M KOTAHTEHCA MO YETBEPTIM. 3ABUCUAMOCTb MEXKAY CUHYCOM, KOCUHYCOM,
TOHFEHCOM M KOTOHIEHCOM OAHOIO U TOTFO XeE YrAQ

CamocToaTeAbHas paboTa

Tema 4.2

OCHOBHbIe
TPUrOHOMETpPUYecKkue
TOXAECTBA.

POpPMYAbI NPUBEAEHUS

CoaepxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4yeHue

TpuroHomeTpmieckme TOXAECTBA. CHUHYC, KOCHMHYC, TOHIEHC M KOTAHTEHC YTAOB A
M - A. POPMYAbI MPUBEAEHMS

MpakTuyeckoe 3aHaTue

TpUroHomeTpr4yeckme ToXXAeCTBA. CUHYC, KOCUMHYC, TOHIEHC M KOTAHTEHC YTAOB O
M- A. POPMYAbI MPUBEAEHUA

CamocTosaTeAbHas paboTta

Tema 4.3

CoaepXxaHue y4ebHOro matepmaaa

OK-05,
OK-0¢,
OK-07




CUHYyC, KOCHUHYC, TeopeTuyeckoe oby4yeHue 4
TAHreHC CYMMbI U
PA3HOCTH ABYX YTAOB CyMMQA 1 PA3HOCTb CMHYCOB. CYMMQA U PA3HOCTb KOCMHYCOB. CHMHYC M KOCUHYC
ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ. MNpeobpa30BAHMI CYMMBI
CUHYC M KOCUHYC |10 r Lo meTpIieckIx cOYHKLMI B MPOM3BEASHME 1 MPOUIBEACHMS B CYMMY.
ABOUHOTO yraQ. BbIDCXKEHME TPMIOHOMETPMHECKMX AOYHKLLMIM YEPE3 TAHIEHC NOAOBMHHOTO
POPMYAbI NOAOBUHHOTO aprymeHta. Mpeobpa3oBaAHUS NPOCTEULLIMX TPUTOHOMETPUHECKMX BbIDAXKEHMM
yraa
MNpakTu4yeckoe 3aHaATHe 0
CyMMa 1 PA3HOCTb CHMHYCOB. CYMMA U PA3HOCTb KOCMHYCOB. CHMHYC 1M KOCUHYC
ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ. [peobpa30BAHMI CYMMBbI
TPUTOHOMETPUYECKMX OYHKLMI B MPOOM3BEAEHME U MPOU3IBEAEHMS B CYMMY.
BbipaxkeHme TPUroHOMETPUMHECKMX ADYHKLLMM Yepe3 TAHTEHC MOAOBUMHHOIO
aprymeHTa. Mpeobpa3oBaHMS NPOCTEMLLMX TPUTOHOMETPUYECKMX BbIPOXKEHMM
CamocToaTeAbHas paboTta 4
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4eHue 0.5
Tema 4.4 OOBAQCTb ONPEAEAEHUS M1 MHOXECTBO 3HAYEHMMU OYHKUMN. HETHOCTb, HEYETHOCTD,
- NEPUOAMHHOCTb CPYHKLLMU. CNoCcobbl 30AQHUS COYHKLLMM
PYHKLMUU, UX CBOUCTBA.
CnocoGbl 30AQHUA  ([pakTUHeCcKoe 3aHATHUE 0
doyHKUUIK
OBAQCTb ONPEAEAEHUS M MHOXECTBO 3HAYEHMM OYHKUMM. HETHOCTb, HEYETHOCTD,
NEPUOAMYHOCTb CPYHKLIMM. CNoCObbl 30AQHUS COYHKLLMM
CamocToaTeAbHas paboTa 1,5




CoaepXxaHue y4ebHOoro matepumana 2
TeopeTnyeckoe oby4eHue 0.5
OOBOAQCTb ONPEAEAEHUT M1 MHOXECTBO 3HAYEHMU TPUTOHOMETPUYECKMX COYHKLLMM.
Tema 4.5 YETHOCTb, HEYETHOCTb, NEPUOAMNYHOCTb TOUMTOHOMETPUYECKMX PYHKLMM. CBOMCTBA
M TPAOUKM QOYHKUMM Y = COS X, Y =SiN X, Yy =1tg X, y = ctg X.
TpuroHomeTpuyeckue
doYHKLMU, UX CBOUCTBA [[[pakTUyecKoe 3aHATHE 0.5
U rpadpmkm
OBAQCTb ONPEAEAEHUT M1 MHOXECTBO 3HAYEHMM TPUTOHOMETPUHECKMX COYHKLLMM.
HYETHOCTb, HEYETHOCTb, NEPUOAMNYHOCTb TOUMTOHOMETPUYECKMX PYHKLMM. CBOMCTBA
M TPAdOUKU QOYHKUMM Y = COS X, Y =SiN X, Yy =1tg X, y = Ctg X.
CamocToaTeAbHas paboTa 1
CoaepXxaHue y4ebHOoro matepumana 2
Tema 4.6
MpakTuyeckoe 3aHaTHE 0.5
MNpeo6pasoBaHue
rpadoukos CxaTtme 1 pacTiKeHmne rpadomkKoB TPUFOHOMETPMHECKMX GOYHKLLMM.
TPUFOHOMETPHUYECKUX -
PUroHOMETP vec MNpeobpa3oBAHME IPATOUKOB TPUTOHOMETPUYECKMX COYHKLMM
doyHKUMMK
CamocToaTeAbHas pabdoTa 1.5
Tema 4.7 MpodhecCMOHAALHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEepPXAHUE
NMPUKAGAHOIO MOAYAS 4
OnucaHue P yAs)
NPOU3BOACTBEHHbIX
MpakTuyeckoe 3aHATUE 0.5

NPoL.EeccoB C




NOoMoOLLbIO rpacpukos

MCMOAb3OBAHME CBOMCTB TOMIOHOMETPUYECKMX QOYHKLMM B MPOdDECCHUOHAAbHbIX

oyHKLMUMK 30AQ40X
CamocToaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTu4yeckoe oby4eHue 0.5
Tema 4.8
OBpaTHblE TPUTOHOMETPMYECKME GOYHKLLMMK. X CBOMCTBA U FPACOUKM
O6paTHble
TPUTOHOMETPpUHECKHKe |[pakTuyeckoe 3aHATUe 0.5
doyHKUUMU
OOBpaTHble TPUTOHOMETPUYECKME ADYHKLMM. VX CBOMCTBA U rOACOUKM
CamocToaTeAbHas pabdoTa |
CoaepXxaHue y4ebHOro matepumaad 8
TeopeTuyeckoe oby4eHue 4
YpaBHEHME COS X = A. YPABHEHME siN X = A. YpasHeHne tg x = a, ctg x = a.
PelLueHne TOUrOHOMETPUYECKMX YPABHEHUIA OCHOBHbIX TUMOB: NPOCTEMLLIME
Tema 4.9 TOUTOHOMETPUYECKME YPOABHEHMS, CBOAALLIMECS K KBAAPATHBIM, PELLIAEMbIE
TpUroHoMeTpu4eCkMe 1370 eHeM HO MHOXUTEAM, OAHOPOAHDIE.
YPOABHEHUS U
M TEMLLME TOUTOHOMETPUYECKME H BEHCTB
HEPABEHCTBA pocTe € TPUrOHOMETPUYECKME HEPABEHCTBA

MpakTuyeckoe 3aHaTHe 0,5




YpPGOBHEHME COS X = A. YPABHEHME SiN X = 4. YpaBHeHne tg x = a, ctgx = a.
PeLLueHme TOMrOHOMETPUYECKMX YPABHEHMIM OCHOBHbIX TUMOB: NPOCTEULLME
TPUTOHOMETPUYECKUE YPABHEHMS, CBOAALLIMECS K KBOAPATHBLIM, PeLLIdEMbIE
PA3AOXKEHMEM HA MHOXMTEAM, OAHOPOAHbIE.

MNpoCcTemLLME TPUTOHOMETPUYECKME HEPABEHCTBA

CamocTosaTeAbHas paboTa 3.5
CoAepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4eHue 0.5
Tema 4.10
CUCTEMbI MPOCTEMLLIMX TOUTOHOMETPUYECKMX YPABHEHMM
Cucrtemsl
TPUrOHOMETPUHECKHUX |[pakTu4ecKoe 3aHsTUe 0.5
YPCOBHEHUH
CUMCTEMbBI MPOCTEMLLIMX TOUTOHOMETPUYECKMX YPABHEHMI
CamocToaTeAbHas paboTa |
Tema 4.11 CoaepXxaHue y4ebHOro matepmaaa 2
Pelienne 3aA04. |y oyrpoabHas paboTa 2
OCHOBDbI
TPUFOHOMETPUM. MNpeobpa30BAHME TOUTOHOMETPUYECKMX BbIPOXKEHMIM. PeLueHne
TpuroHoMeTpHuyYeckue |TPUrOHOMETPUHECKMX YPOBHEHUM M HEPABEHCTB B TOM YUCAE C MCMOAb3OBAHMEM
doyHKUUU CBOMCTB QOYHKLMM.
PasaeA 5. KoMnAeKkCHbIe Yucaa 8
OK-01,
Tema 5.1 CoAepXaHue y4e6GHOro MaTepmana 4

OK-02,




KomnaAekcHble yucaa |TeopeTudeckoe obyyeHue | OK-03,
OK_O4/
[MOHATME KOMMAEKCHOTO YMCAQ. COMPI>XKEHHbIE KOMMAEKCHbBIE YUCAQ, MOAYAb U OK-05
APrYMEHT KOMMNAEKCHOIO YUCAQ. POPMA 3AMMCU KOMIAEKCHOTO YMCAQ OK-06
(reomeTpumyeckas, TPUrOHOMETPUMIECKAS, AArebpamieckas). ApMdoMeTnieckme OK-07
AENCTBMA C KOMMNAEKCHbBIMM YUCAOMMU
MNpakTuyeckoe 3aHaATHE 1
MMOHATME KOMMAEKCHOTO YUCAQ. COMPIXKEHHbIE KOMMAEKCHbBIE YACAQ, MOAYAb U
APrYMEHT KOMMAEKCHOTO YUCAQ. POPMA 3AMUCKU KOMIMAEKCHOTO YUCAC
(reomeTpumyeckas, TPUroHOMETPUMYECKAs, AArebpamnieckas). ApMdoMeTnieckme
AENCTBMA C KOMMNAEKCHbBIMM YUCAOMMU
CamocToaTeAbHas paboTa 2
CoaepxaHue y4ebHOro matepmaaa 4
Tema 5.2 MpakTuyeckoe 3aHaTHE 0.5
NpumeHeHue BbIMOAHEHWE PACYETOB C MOMOLLLBIO KOMMAEKCHbIX YMCEA. [TpUMepS
KOMMNAEKCHBbIX YUCEA | 11CcNOAb3OBAHMS KOMMAEKCHbIX YACEA
CamocToaTeAbHas paboTa 3.5
Pasaea 6. NpousBoaHAs PyHKUUU, €e NPUMEHEHUE 38
OK-0T,
Tema 6.1 CoaepXxaHue y4ebHOro matepumaad 2 OK-02,
MoHATHE NPOU3BOAHOM. OK-03,
POpPMYAbI U NPABUAQ OK-04,
K_ ’
AndbdepeHupoBaHus |TeopeTudyeckoe oby4yeHume 0,5 OK-05




OnpeaeAeHMe YNCAOBOM MOCAEAOBATEABHOCTU M CMOCOObLI €€ 30AaHMA. CBOMCTBA
YMCAOBbLIX MOCAEAOBATEABHOCTEN. ONPEAEAEHNE MPEAEAD MOCAEAOBATEABHOCTM.
Bbl4MCAEHME NPEAEAOB MOCAEAOBATEABHOCTEN. [TpeAaeA OYHKLMM HO
OeckoHe4YHOCTU. [peaeA dpyHKLUMM B TOYKE. [TpupalLLeHne AprymMeHTa.
MNpupalieHme YHKUMK. 3AAQ4YM, MPUBOAALLIME K MOHATMIO MPOOM3BOAHOM.
OnpeaeAeHme NPom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM

MpakTu4yeckoe 3aHaTue 0
OnpeAaeAeHMe YNCAOBOM MOCAEAOBATEABHOCTM M CMOCO0LI €€ 30AaHMA. CBOMCTBA
YMCAOBbLIX MOCAEAOBATEABHOCTEN. ONPEAEAEHNE MPEAEAD MOCAEAOBATEABHOCTM.
BbliMCAEHME NPEAEAOB MOCAEAOBATEABHOCTEM. [TpEAEA CDYHKLIMM HO
OeckoHeYHOCTU. [TpeaeA dPYHKLMM B TOUKE. [TprpaLLLeHUE ApryMeHTa.
MNpupalieHne yHKUMK. 30AQ4M, MPUBOAILLLME K MOHATMIO MPOM3BOAHOM.
OnpeaeAeHme Npom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM
CamocToaTeAbHas paboTa 1,5
CoaepxaHue y4ebHOro matepmaaa 6
Tema 6.2 TeopeTnyeckoe oby4yeHue 2
Mpoun3BoAHbIE CYMMBI, |POPMYAbI AMCDAOEPEHLIMOOBAHMS. MOABUAQ AMCDAOEPEHLIMPDOBAHMS
PA3HOCTH
MpakTuyeck HATH
NPOU3BEAEHMUS, pa eckoe 3a € 0
YacTHor
actHoro POPMYAbI AMCDDEPEHUMPOBAHMA. [TPABMAQ AMADFEPEHUMPOBAHMA
CamocToaTeAbHas paboTa 4
CoaAepXaHue y4ebHOro maTtepmaad 6

Tema 6.3

OK-0¢,
OK-07




MpousBoAHbIE

TeopeTnyeckoe oby4yeHue

TPUrOHOMETPUHECKHUX
by HKLMI OnpeaeAeHne CAOXHOM CPYHKLMU. [TPOU3BOAHAT TPUTOHOMETPMHECKMUX GOYHKLLMI.
MPOU3BOAHAS CAOXKHOM MPOU3BOAHAS CAOXKHOM CDYHKLLMM
doyHKUMUMU
MpakTuyeckoe 3aHaTue 0
OnpeaeAeHne CAOXKHOM OYHKLMU. TTPOM3BOAHASN TOUTOHOMETPUHECKMX AOYHKLLMM.
MPOU3BOAHOS CAOXHOM CDYHKLLMM
CamocToaTeAbHas paboTa 2
CoaepXxaHue y4ebHOro matepmaad 2
TeopeTuyeckoe oby4yeHue 1,5
MoHaTHe HenpepbIBHOM AOYHKLLMK. CBOMCTBA HENPEPLIBHOM COYHKLLMM. CBA3b
Tema 6.4
MEXAY HEMPEPLIBHOCTHIO U AMADADEPEHLMPYEMOCTLIO CDYHKLLMM B TOYKE.
MoHsTHe o AATOPUTM PELLIEHUS HEPABEHCTB METOAOM MHTEPBOAOB
HenpepbLIBHOCTH
MpakTuyeck HATH
doyHkuUun. MeToa Pd eckoe 3a € 0
WHTEPBAACE MNoHATME HenpepbIBHOM dpYHKLMKU. CBOMCTBA HEMPEPLIBHOM GOYHKLMM. CB43b
MEXAY HEMPEPLIBHOCTHIO M AMADAEPEHLMPYEMOCTBIO COYHKLLMM B TOUKE.
AATOPUTM PELLIEHNS HEPABEHCTB METOAOM MHTEPBOAAOB
CamocToaTeAbHas pabdoTa 0.5
CoaAepXxaHue y4ebHOro matepmaad 4
TeopeTnyeckoe oby4yeHue 2,5

Tema 6.5




feomeTpu4eckmu u
oU3M4EeCKMU CMBICA

FeOMETPUHECKMIM CMBICA MPOM3IBOAHOM AOYHKLMM — YTAOBOM KODADOUUMEHT
KACATEABHOM K rPAdOUKY CDYHKLLMM B TOYKE. YPABHEHME KACATEABHOM K rPAdOMKY

NPOU3BOAHOM AOYHKUMM. AATOPUTM COCTABAEHMUS YOABHEHMSA KACATEABHOM K TPAdOUKY GOYHKLMM
y=f(x)
MpakTuyeckoe 3aHaTue 0
FeoOMETPUYECKMIM CMBICA MPOM3IBOAHOM AOYHKLMM — YTAOBOM KOO OUUMEHT
KOCATEABHOM K rpAdoUKY QOYHKLLMM B TOYKE. Y PABHEHME KACATEABHOM K FPAdOMKY
AOYHKUMU. AATOPUTM COCTOBAEHMUS YPOABHEHMSA KOCATEABHOM K IPAJOUKY COYHKLIMM
y=f(x)
CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaad 2
Tema 6.6
_ NpakTuyeckoe 3aHaTue 0.5
PU3INYECKNU CMBICA
NPpou3BOAHOU B PUMYIECKMIN (MEXAHNYECKIMIMN) CMBICA MPOM3BOAHOM — MTHOBEHHAOS CKOPOCTb B
NPOMPECCUOHAABHBIX (AmomeHT BpemeHn t:v =S (1)
3aaa4ax
CamocToaTeAbHas paboTa 1,5
CoaepXaHue y4ebHOro matepmaaa 4
Tema 6.7 TeopeTuyeckoe obyyeHue 2,5
MOHOTOHHOCTb

dyHKUMU. TOUKHU
SKCTpemMyma

Bo3pacTtaHume 1 yoblBOHME JOYHKLLMM, COOTBETCTBME BO3PACTAHUS M YObIBAHMUS
AOYHKLMM 3HAKY MPOM3BOAHOM. [TOHITHME MPOU3BOAHOM BbICLLIENO MOPIAKQ,
COOTBETCTBME 3HOKA BTOPOMU MPOM3BOAHOM BbIMYKAOCTU (BOFHYTOCTM) COYHKLMM HO
oTpeske. 3aAQ4YM HO MAKCUMYM U MUHUMYM. [TOHITHME ACMMNTOTbI, CNOCOObI KX




onpeAeAeHMs. AATOPUTM MCCAEAOBAHMA COYHKLMKM U MOCTPOEHMS €€ rpadomka C
MOMOLLLBIO MPOM3BOAHOM. APOBHO-AMHEMHAN GOYHKLLMS

MpakTuyeckoe 3aHATUE 0.5
Bo3pacTtaHume 1 yoblBOHME JOYHKLLMM, COOTBETCTBME BO3PACTAHUS M YObIBAHMUS
AOYHKLMM 3HAKY MPOM3BOAHOM. [TOHITHME NPOM3BOAHOM BbICLLIETO MOPSAKQ,
COOTBETCTBME 3HOKA BTOPOM MPOM3BOAHOM BbIMYKAOCTU (BOFHYTOCTM) COYHKLMM HO
oTpeske. 3aA4YM HO MAKCUMYM U MUHUMYM. TTOHITUE ACMMNTOTbI, CNOCOObI MX
onpeAeAeHMa. AATOPUTM MCCAEAOBAHMA QOYHKLMM U MOCTROEHUS €€ rpadomKa C
MNOMOLLLbIO MPOM3BOAHOU. APOBHO-AMHEMHAN GOYHKLIMS
CamocToaTeAbHas paboTa 1
CoaepXxaHue y4ebHOro matepmaad 4
TeopeTnyeckoe oby4yeHue 3
Tema 6.8
Mccaepr0BAHME ADYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME TPAJOUKOB.
UccaeasoBaHUE
doYHKLUM U MpakTuyeckoe 3aHATHE 0.5
nocTpoeHue rpacmkos
MccaeAOBAHME AOYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME FPAJOMKOB.
CamocToaTeAbHas pabdoTa 0,5
Tema 6.9 Hanboabwee |CoaepXaHue y4eBGHOro matepmana 2
M HOUMEHbLUEEe
3Ha4YeHus cpyHkuumn |TeopeTudeckoe obyvyeHue 1,5




HaxoXAeHWE HOMOOABLLETO M HOMAMEHBLLIETO 3HAYEHMM COYHKLIMIM, MOCTPOEHME
rOAdOMKOB MHOTOYAEHOB C MCMOAB3OBAHMEM AMMAPATA MATEMATUHECKOTO

QHAAM3A
MpakTudeckoe 3aHsATHE 0.5
HaxoxaeHMe HOMOOAbLLETO M HOMMEHBLLIETO 3HAYEHMIM COYHKLIMM, NOCTPOEHME
rPAdOMKOB MHOTOYAEHOB C MCMOAb3OBOHMEM AMMNAPATA MATEMATUYECKOTO
QHAAM3A
Tema 6.10 MpodeccMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 4
HaxoxaeHue
ONTUMAABLHOTO MpakTuyeckoe 3aHATHE 0.5
pesyAbTATA C
MOMOLLLbIO HammeHbLuee 1 HaMbOoAbLLEE 3HAYEHME GOYHKLMM
NPOU3BOAHOM B
npakTuyeckux saaaqax |[CamocrositeAbHas paboTa 3.5
Tema 6.11 CoaepXxaHue y4ebHoro matepmana 2
Peluenune saaau. KoHTpoAbHas pa6oTa 2
MpoussoaHas
dyHKuUKU, ee POPMYAbI U MPABUAC AMADAEPEHLMPOBAHUSA. MICCAEAOBAHME OYHKLLMI C
NnpUMMeHeHune MOMOLLLbIO MPOU3BOAHOU. HOMBOAbBLLIEE U HOMMEHBLLEE 3HAYEHM AQOYHKLLMM
PaszaeA 7. MHOrOrpaHHUKU U TeAd BPALLLEHUSA 46 OK-01
OK-02,
Tema 7.1 CoaepXxaHue y4ebHOro matepumaad 2
OK-03,
BepwuHbl, pebpaq, OK-04,
rPAHM MHOrorpaHHuka |TeopeTudeckoe oby4yeHue 1,5 OK-05,




MNoHATME MHOTOTPAHHUKA. ErO 3AEMEHTbI: BEPLLMHBI, pebpa, rpaHU. AUATOHOAb.
CeveHune. BbinyKAble 1 HEBbIMYKAbIE MHOTOTPAHHMKM

MpakTuyeckoe 3aHaTHe 0
MNOHATME MHOTOTPAHHUKA. EFO 3AEMEHTbI: BEPLLIMHBI, pebpa, rpaHU. AUATOHOAD.
CeyeHue. BbinyKkAble 1 HEBBIMYKAbIE MHOTOTPOHHUKM
CamocTosaTeAbHas paboTa 0.5
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4yeHue 1,5
Tema 7.2
MNoHgTre npm3mbl. Ee OCHOBAOHMS 1M BOKOBbIE FPAHU. BbICOTA Npu3msbl. [Npsmas m
Mpusma, ee HOKAOHHQS NPM3MA. [1PABUABHAOS MPM3MA. Ee cevyeHune
COCTaBAsIOLLME,

ceveHne. Mpamas u MpakTuyeckoe 3aHaTHe 0

APABUABHAA NPUSMBL |1 arvie NPEM3Mbl. EE OCHOBAHMS 1 BOKOBbIE FPAHM. BbICOTA NPM3Mbl. Mpgamas m
HAKAOHHQS NPM3MA. [TPaBMABHOS NPU3MA. Ee cevyenne
CamocTosaTeAbHasa paboTa 0,5
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTuyeckoe oby4eHue 1,5

Tema 7.3 P y
Mapaarerenunea, Ky6. |[IOPAAASASTIMMEA, CBOMCTBA MPAMOYTOABHOTO NApaAAeAenmnead, kyo. Cederne
CeuyeHue Ky6a, Ky©a, napasreAenmnesa

napaaAeAenunesa

MpakTu4yeckoe 3aHaTHe 0

OK-0¢,
OK-07




MNapaAreAenmneAa, CBOMCTBA MPAMOYTOABHOTO MAPAAAEAENUNEAQ, KyD. CeveHne
Ky©a, napasreAenmneasa

CamocToaTeAbHas paboTa 0.5
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
Tema 7.4
Mpammaa m ee dAeMeHTbl. CeveHne MMPAmmAbL. MPABUAbHAS MMPAMMAQL.
Mupamuaa, ee
ycevyeHHaqa NnMpammaa
COCTABASIIOLLUE,
ceyeHue. NpaBUAbHAS |MpakTMYecKoe 3aHATHE 0
NMMPAamMuUAQ. YcevyeHHas
NMMPAMUAQ MMPAaMMAQ U ee SAeMeHTbl. CedveHre NUPAMUADL. [TPABUMABHAA MMPAMMAQ.
YceyeHHaa NTMpamMmAaQ
CamocToaTeAbHas pabdoTa 0.5
CoaepXxaHue y4ebHOro matepmaad 2
Tema 7.5 TeopeTnyeckoe oby4eHue 1,5
BOKOBAA U MOAHAS |1, 1) AL GOKOBOM M MOAHOM MOBEPXHOCTU MPOM3MbI, MMPAMMADI
NOBEPXHOCTb NPU3MbI,
NMPAMUAbI MpakTuyeckoe 3aHsTHE 0.5
MAoLLOAb BOKOBOMU M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMUADI
CoaepxaHue y4ebHOro matepmaaa 2
Tema 7.6 TeopeTuyeckoe oby4yeHue 1,5




CummeTpus B Kybe,
napasAeAenuneae,
npusme, NMpAammae

CUMMETPUS OTHOCUTEABHO TOYKM, MPAMOM, MAOCKOCTU. CMMETPUS B KyDe,
NAPOAAEAENUNEAE, MPUIME, MUPAMUAE

MpakTuyeckoe 3aHATHE 0
CUMMETPUA OTHOCUTEABHO TOYKM, MPIMOU, MAOCKOCTU. CUMMETPUS B KyDe,
NOPAAAEAENUMNEAE, NPUIME, MTUPOAMMUAE
CamocTosaTeAbHas paboTa 0.5
MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
NPUKACAHOTO MOAYAS) 4
Tema 7.7
_ |NpakTuyeckoe 3aHaTue 0.5
Mpumepbl cUMMETPUU B
npodpeccum CUMMETPUS B MPUPOAE, APXUTEKTYPE, TEXHMKE, B ObITY
CamocToaTeAbHas pabdoTa 3.5
CoaepXxaHue y4ebHOro matepmaad 2
Tema 7.8
MpakTuyeckoe 3aHaTHe 0,5
MpaBuAbHbIE
MHOTOrPAHHUKU, UX  IMoHATHME NPABMABHOTO MHOTOTPAHHKMKA. CBOMCTBA MPABMAbHBIX MHOTOIPAHHMKOB
CBOMCTBA
CamocToaTeAbHas paboTta 1,5
Tema 7.9 CoaepXxaHue y4ebHOro matepmaaa 2
UuAMHAD, ero
COCTABASIIOLLME.
CeyveHue unuamHapa |TeopeTuyeckoe oby4yeHue 1.5




LUMAMHAD 1 ero aAemeHTbl. CeveHne LMAMHAPA (MAPAAAEABHOE OCHOBAHMIO U
ocu). Pa3sepTtka UMAMHAPA

MpakTuyeckoe 3aHATHE 0
LMAMHAP 1 ero aAemeHTbl. CevYeHmne UMAMHAPA (MAOPAAAEABHOE OCHOBOHMIO M
ocH). Pa3sepTka ULMAMHAPC
CamocTosaTeAbHas paboTa 0.5
MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
NPUKAGAHOTO MOAYAS) 6
TeopeTu4yeckoe oby4yeHue 3.5

Tema 7.1

ema 7.10 KoHyC 1 ero aaemeHTbl. CevyeHme KOHyCa (MApAAAEAbBHOE OCHOBAHMIO M
KoHyc, ero NPOXOAdLLLEE YEPE3 BEPLLUMHY), KOHMYECKME CeYeHMsa. Pa3BepTKA KOHYCa
COCTABASIIOLLUE.
MpakTuyeck HATH
CeyeHue KoHyca pa eckoe 3d € 0

KoHycC 1 ero aaemeHTbl. CevyeHme KOHyCa (MapAAAEAbBHOE OCHOBAHMIO M
NPOXOASLLLEE YEPES BEPLLIMHY), KOHMYECKME CeYEHMA. PA3BEPTKA KOHYCA
CamocToaTeAbHasa pabdoTa 2,5
CoaepXxaHue y4ebHoro matepumaaad 2

Tema 7.11
TeopeTnyeckoe oby4eHue 1,5

Yce4eHHbIU KOHYC.
CeueHmne yCeueHHOro YceyeHHbIn KoHyC. Ero o6pa3sytoLLas 1 Bbicota. CevyeHne yCe4eHHOro KOHyCa
KOHyca

MpakTu4yeckoe 3aHaTHe 0




Yce4yeHHbIM KoHyC. Ero obpasytoLas 1 BbicoTa. CevyeHme yCeyeHHOro KoHyca

CamocTosaTeAbHas paboTa

0.5

Tema 7.12

Wap u chepa, nx
ceYeHus

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

1,5

Lap v cdoepa. BzanmmHoe pacnoAoXeHne caepsbl U MAOCKOCTHU. CevyeHume
Lapa, cdoepsl

MpakTuyeckoe 3aHaTue

0.5

LLap 1 cdpoepa. B3ammHoe pacnoAoXeHme cdpepbl U MAOCKOCTU. CeveHne
LLIapa, cdoepsl

Tema 7.13

MoHsaTHe 06 o6beme
Tead. OTHoWweHue
06BbeMOB NOAOBHbIX
TeA

CoaepXxaHue y4ebHoro matepmaad

TeopeTuyeckoe oby4eHue

3.5

MNoHgtne 06 obbeme Tead. Obbem KyOa U MPIMOYTOABHOTO MAPAAAEAENMMNEAQ.

OB6bvem NPU3Mbl U LMAMHAPA. OTHOLLIEHKME ODOBbEMOB MOAOOHbIX TEA.
FeOMETPUYECKUIM CMBICA OMPEAEAUTEAS 3-TO MOPAAKA

MpakTuyeckoe 3aHaTHE

0.5

MNoHgtne 06 obbeme Tead. Obbem KyOa U MPIMOYTOABHOTO MAPAAAEAENUMNEAQ.

OB6bem NPU3Mbl U LMAMHAPA. OTHOLLIEHME ODObEMOB MOAOOHbLIX TEA.
[eOMETPUYECKUIM CMBICA ONPEAEAUTEAR 3-TO MOPAAKA

Tema 7.14

CoaepXaHue y4eGHOro MaTepuaaa




O6bembl U nAowaan |TeopeTudeckoe obyvyeHue 1,5
NOBEPXHOCTEMN TEA
OObeMbl MIMPAMUABI 1 KOHYCA. OBObem LLIAPA. [TAOLLLAAM MOBEPXHOCTEU TEA
MpakTuyeckoe 3aHATHE 0.5
OBbeMbl MIMPAMUALI 1 KOHYCA. OBbem LLAPA. MNMAOLLLOAM MOBEPXHOCTEU TEA
CoaepXxaHue y4ebHoro matepumand 4
Tema 7.15
MpakTuyeckoe 3aHATHE 0.5
Kom6uHauum
MHOTOrpAHHUKOB U TEA |KOMOBUHALMKM TEOMETPUIECKMX TEA
BPOLLLEHUS
CamocTosaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepumaaa 4
Tema 7.1
6 MpakTuyeckoe 3aHATHE 0.5
feomeTpuyeckune
MCNOAb30OBAHME KOMOUHALLMM MHOTOTPAHHMKOB M TEA B HUS B
KOMGUHALUM HA CMOAb30OBOHME KOMBUHALL ororpa o) €A BpaLLLe
npakTHKe NP AKTUKO-OPUEHTUPOBAHHBIX 30AQHAX
CamocToaTeAbHas paboTa 3.5
Tema 7.17 CoaepXxaHue y4ebHOro matepmaad 2
Peluenune saaau. KoHTpoAbHas pa6oTa 2
MHOrorpaHHMKM U TeAQ
BPALLLEHUS OBGbEMbI 1 MAOLLLAAM MOBEPXHOCTU MHOTOTPOHHWMKOB M TEA BPALLLEHMS
PasaeAa 8. lepBoobpasHas hbyHKUMU, €€ NPUMEHEHUE 16 OK-0T,

OK-02,




CoaepxaHue y4ebHOro matepumaaa 3 OK-03,
OK_O4/
TeopeTnyeckoe oby4eHue 1,5 OK-05
_ OK-06,
30AQ4Q O BOCCTOHOBAEHMM 3AKOHA ABMXXEHMS MO M3BECTHOM CKOPOCTU. NMoHATHE OK.07
MHTErPUPOBAHMI. O3HOKOMAEHME C MOHATUEM MHTETPAAC U NEPBOOOPAIHOM AAS i
ADYyHKUMM y=f(X). PeLueHme 30Aa4 Ha CBS3b MEPBOOOPA3HOU 1 €€ NMPOU3BOAHOM,
Tema 8.1 - -
ema 8 BbIYMCAEHME NEPBOODBPAZHOM AAT ACGHHOM AOYHKLLMM. TABAMLLA GOOPMYA AAS
Nepsoo6pasHas HAXOXAEHMS NEPBOOOPA3HbIX. M3y4eHME NPABUAC BbIMMCAEHUI MEPBOOOPAZHOM
doyHkumu. NMpasuaa
HAXOXAEHMS MpakTuyeckoe 3aHaTHe 0
NepBoOBGpaAsHbIX 30AQ40 O BOCCTOHOBAEHMM 3AKOHA ABMXKEHMS MO M3BECTHOM CKOPOCTH. MNMoHATHE
MHTErPUPOBAHMI. O3HOKOMAEHME C MOHATUEM MHTETPAAC U NEPBOOOPAIHOM AASR
APYHKUMM y=f(X). PeLueHme 30A04 Ha CBS3b NEPBOOOPA3HOM 1 €€ NMPOU3BOAHOM,
BbIYMCAEHME NEPBOOBPA3ZHOM AAT AOHHOM AOYHKLLMM. TABAMLLA GOOPMYA AAS
HOXOXXAEHMS NEPBOOBPA3HbBIX. M3ydeHMe MNPABMUAQ BbIYMCAEHMS MEPBOODOPA3HOM
CamocToaTeAbHas pabdoTa 1.5
CoaepXxaHue y4ebHOro matepmaaa 3
TeopeTnyeckoe oby4eHue 1,5
Tema 8.2 3AAQ4YM, NPUBOASLLIME K MOHATUIO OMPEAEAEHHOTO MHTETNPAAQ — O BbIYMCAEHMM
NAowaas MAOLLLOAM KPUBOAMHEMHOM TRAMELUMM, O NEPEMELLLEHMM TOYKM. [TOHATUE
- - ONPEAEAEHHOTO MHTEMPAAQ. FTEOMETPUYECKMIM 1 GOUINYECKMIM CMbICA
KPUBOAUMHEUHOM -
OMNPEAEAEHHOTO MHTETPAAC. POPMYAQ HbIOTOHO— AEMBHMLLA
Tpaneuun. Popmyaa
HbloToHa - Aenbhuua MpakTuyeckoe 3aHATHE 0




30AQ4M, MPUBOAILLIME K MOHATUIO OMPEAEAEHHOTO MHTEMDAAQ — O BbIYMCAEHUM
MAOLLLOAM KPUBOAMHEMHOM TPAMELMA, O NEPEMELLEHUM TOYKU. [OHITHE
OMPEAEAEHHOTO MHTEMPAAQ. [EOMETPUYECKUIN U AOU3MHECKMIM CMBICA
OMNPEAEAEHHOTO MHTEMPAAA. POPMYAA HbIOTOHO— AenbHMLLA

CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaad 2
TeopeTnyeckoe oby4yeHue 1.5
Tema 8.3
- [OHATME HEONPEAEAEHHOTO MHTEMDAAC
HeonpeAeAeHHbIN U
onpeAeAeHHbIN NMpakTu4eckoe 3aHATHE 0
UHTErpPAaAbli
MoHATME HEONPEAEAEHHOTO MHTEMPAAC
CamocToaTeAbHas pabdoTa 0.5
CoaepXxaHue y4ebHOro matepmaad 4
Tema 8.4
TeopeTnyeckoe oby4eHue 1,5
MoHsaTue 06
onpeAeAeHHOM FeOMETPUYECKMIM CMBICA ONMPEAEAEHHOIO MHTEMNPAAQ
MHTErpaAe Kak
MpakTuyeck HATH
NAOLLLAAM pa eckoe 3a e 0
KPUBOAUHEUHOU FEeOMETPUYECKMIN CMBICA OMNPEAEAEHHOTO MHTEMPAAC
Tpaneuuu
CamocToaTeAbHasa paboTa 2,5




NMpodrecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXaHHUe (CoAepXaHue

NPUKAGAHOTO MOAYAS) 2
MpakTuyeckoe 3aHATHE 0.5
Tema 8.5
- FEOMETPUYECKMIN CMBICA OMNPEAEAEHHOTO MHTEMPAAA. POPMYAC HbIOTOHA -
OnpeAeAeHHbIU -
AenbHmua.
MHTErpPaA B XXM3HMU
PeLueHmne 3aA04 HO MPUMEHEHME UHTETPAAO AAS BbIMMCAEHUS GOU3MHECKMX
BEAMYMH M MAOLLLOAEM
CamocToaTeAbHas paboTa 1,5
Tema 8.6 CoaepXxaHue y4ebHOro matepmaaa 2
Peluenue 3aaa4. KoHTpoAbHAs pa6oTa 2
NepBoobpasHas
doyHKUMH, ee MNepBooBPA3HAL QOYHKLMU. [TPABMAQ HOXOXAEHMS NEPBOODBPA3HLIX. Ee
NPUMEHeHHne NPUMEHEHME
PasaeA 9. CteneHu u KopHU. CTeneHHas oyHKuUUs 20
CoaepXxaHue y4ebHOro matepmaaa 4
OK-01,
TeopeTuyeckoe obyyeHue 2 OK-02,
Tema 9.1 OK-03,
[OHATME KOPHS N-OM CTEMEHU U3 AEMCTBUTEABHOTO YUCAQ. PYHKLMM MX CBOMCTBA U OK-04,
CreneHHas coyHKuus, rpadomkm. CBOMCTBA KOPHSA N-OM CTEMNEHM OK-05,
€e CBOUCTBA
OK-07
MpakTuyeckoe 3aHgaTHe 0,5




MOHATME KOPHS N-OM CTEMEHU M3 AEUCTBUTEABHOTO YUCAQ. PYHKLMM MX CBOMCTBA U
rpadomkm. CBOMCTBA KOPHS N-OM CTENEHM

CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTnyeckoe oby4yeHue 2
Tema 9.2

MNpeobpa3oBaHME MPPALMOHAABbHBIX BbIPOXKEHMM

Npeob6pasoBaHue

BbIPCAXXEHUHU C KOPHAMM |[pakTU4ecKoe 3aHATHUE 0.5
N-OU CTENEHU
Mpeobpa30BaAHME MPPALIMOHAABHbBIX BbIPOXKEHMM
CamocToaTeAbHas pabdoTa 1.5
CoAepXxaHue y4ebHOro matepmaad 4
TeopeTnyeckoe oby4yeHue 1,5
Tema 9.3
MNoHATME CTENEHM C AIODbIM PALMOHAAbHBIM NokaszateAem. CTeneHHble dOYHKLMM,
CBOMCTBA CTENEHU C |MX CBOMCTBA UM rPAdOUKM
PALMOHAAbLHBIM U
ACHCTBUTEABHBIM MpakTuyeckoe 3aHaTue 0
nokasareAimu MoHATME CTEMEHM C AIODbIM PALMOHAAbHbIM NoKa3ateAem. CTeneHHblIE JOYHKLMM,

MX CBOMCTBA M MOACOUKM
CamocToaTeAbHasa paboTa 2,5
CoaepXxaHue y4ebHOoro matepmana 6

Tema 9.4




PewweHue
MPPALLMOHAABHbIX
YPCOBHEHUU U
HEepaBEHCTB

TeopeTnyeckoe oby4yeHue

POBHOCMABHOCTb MPPALMOHAAbHbIX YOOBHEHMM U HEPABEHCTB. METOAbI MX
peLleHus. Peluerne MppaALMOHAAbHbIX YPABHEHMIA M HEPOBEHCTB

MpakTuyeckoe 3aHaTue

0.5

PABHOCMABHOCTb MPPALMOHAABHBIX YOOBHEHMM M HEPABEHCTB. METOAbI X
peLueHus. Peluerme MppaLMOHAAbHbIX YPABHEHMIA M HEPOBEHCTB

CamocToaTeAbHas paboTa

2,5

Tema 9.5

CTeneHun 1 KOpHMU.
CreneHHas cpyHKUMUSA

CoaepXxaHue y4ebHOro matepmaad

KoHTpoAbHQSA paboTa

OnpeaeaeHmne cteneHHoOM dPYHKLUMK. MICMOAb3OBAHME €€ CBOMCTB NPU peLLEHMM
YPOBHEHMM M HEPABEHCTB

PasaeA 10. NMokasaTeAbHas oyHKUUS

16

Tema 10.1

NokasaTeAbHas
dyHKUMUS, ee CBOUCTBA

CoaepXxaHue y4ebHOro matepmaaa

TeopeTtnyeckoe oby4yeHue

CTeneHb C NPOM3BOAbHBIM AEMCTBUTEAbHBIM MOKa3ateAem. OnpeaseAreHme
MNOKA3ATEABHOM CDYHKLIMKM, €€ CBOMUCTBA M TPACUK. 3HOKOMCTBO C MPUMEHEHUEM
NOKA3ATEABHOM AOYHKLLMK. PeLlieHre MOKA3ATEAbHbIX YPOBHEHMIA
ADYHKLUMOHAABHO-TPADOUYECKMM METOAOM

MpakTuyeckoe 3aHaTue

0.5

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07




CTeneHb C NPOM3BOAbHbIM AENCTBUTEABHbBIM MOKA3ATEAEM. OnpeaereHue

MNOKA3ATEAbHOM CDYHKLLMK, €€ CBOMCTBA M IPAdOUK. 3HOKOMCTBO C MPUMEHEHMEM

NOKA3ATEABHOM OYHKLLMK. PeLLieHre MOKA3ATEAbHbIX YPOBHEHMUIA
ADYHKLUMOHAABHO-TPADOUYECKMM METOAOM

CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaad 6
Tema 10.2
ema 10 MpakTuyeckoe 3aHsATHE 0.5
PeweHue 5 5
NOKA3ATEABHBIX PelweHue I'IOKG3C1Te/\beIXVypOBHeHI/II/I /v\veTOAON\ YPOBHMBAHMS MOKA3ATEAEN,
- MeT M BB HW1S HOBOM N MEHHOM, HKLLMOHOAbHO-T MYECKMM
YDOABHEHMI 1 eToAO eAe OBOW NEPEMEHHOM, DYHKLLMOHAABHO-TPAOMYEC
MeT M. PelLieHmne Noka3aTeAbHbIX H BEHCTB
HEPABEHCTB €TOAO eLleHmne nokasare EepaBEHC
CamocTosaTeAbHasa paboTa 5,5
CoaepxaHue y4ebHOro matepumana 4
TeopeTnyeckoe oby4eHue 2
Tema 10.3
PelLueHmne crucTtem NoKA3aATEAbHbIX YOABHEHMM
Cucrtemsl
NOKA3AaTeAbHbIX MpakTuyeckoe 3aHaTHE 0,5
YPOBHEHUH
PelLueHne cUCTeEM MOKA3ATEAbHbIX YO COBHEHMM
CamocToaTeAbHas paboTta 1,5
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 10.4 KoHTpoAbHas pab6oTa 2




PeweHue 3aA0M.

MokasaTteAbHas PeLueHmne NoKA3ATEAbHbIX YPABHEHM METOAOM YPABHMBAHMA MOKA3ATEAEM U
doyHKuUs METOAOM BBEAEHMSA HOBOM NEPEMEHHOM. PeLLeHmne NoKa3aTeAbHbIX HEPABEHCTB
PasaeA 11. Aorapudomsbl. Aorapucbmudeckas oyHKLMUA 30
CoaepXxaHue y4ebHOro matepumaaa 4
Tema 11.1 TeopeTnyeckoe oby4yeHue 2
Aorapudom Yucaa. AOTAPUAOM YUCAQA. AECATUYHBIM U HATYPAAbHbIM AOTAPUAOMbI, YACAO €
AecsaTUYHBIN U
- MpakTuyeck HATH ,
HATYPAAbHbIA pa eckoe 3a € 0.5
AOTApPUDMbI, YUCA - -
orapucp croe AOrapUdOmM YUCAQ. AECATUYHBIN M HOTYPAAbHbIM AOTAPUAOIMbI, YUCAO € OK-01,
OK-02,
CamocToaTeAbHas paboTa 1,5
OK-03,
CoaepXxaHue y4ebHOro matepumaaa 6 OK-04,
TeopeTuyeckoe obyyeHue 2 OK-05,
Tema 11.2
OK-07
CsoucTea CBOMCTBO AOTaApUdOMOB. Onepaums AOTapMAOMMPOBAHMS.
AOTApUPMOB.
MpakTuyeck HATH ,
Onepauys pa eckoe 3a e 0,5
AOTapUCOMUPOBAHMS CBOMCTBA AOTApPMdPOMOB. Onepaums AOrapmMdOMMUPOBAHMS.
CamocToaTeAbHasa pabdoTa 3,5
CoaepXxaHue y4ebHOro matepumana 6

Tema 11.3




Norapudomuyeckas
ddyHKLMUSA, ee CBOUCTBA

TeopeTnyeckoe oby4yeHue

3.5

Aorapudommyeckas doyHKLLMA U ee CBOMCTBA

MpakTuyeckoe 3aHaTue 0
Aorapudommyeckas oyHKLMI U ee CBOMCTBA
CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepumaaa 8
TeopeTuyeckoe oby4yeHue 5,5
MNOHATME AOTAPUADMMYECKOTO YPOABHEHMA. Onepaums NOTEHLUMPOBAHMA. Tpm
OCHOBHbIX METOAQ PELLEHUI AOTAPUADMUYECKMX YOABHEHMM:
Tema 114 - -
emd DPYHKLMOHAABHO-TPADUYECKMM, METOA NMOTEHLLMPOBAHUS, METOA BBEAEHUSI HOBOM
PeweHue nepemeHHoMn. Aorapudommyeckme HepaBEHCTBA
Aorapucpmmyeckmnx
- MpakTuyeck HATHU ,
YDABHEHM# 1 pa eckoe 3a e 0,5
HEPABEHCTE MNoHITME AOTAPUAPMMYECKOTO YPABHEHMA. Onepaums NOTEHUMPOBAHMS. TpKH
OCHOBHbIX METOAC PELLEHMSI AOTAPUADMMYECKMX YOCBHEHMM:
PYHKLMOHAABHO-TPAOMYECKMM, METOA NMOTEHUMPOBAHUSA, METOA BBEAEHMS HOBOM
nepemeHHoM. Aorapmudommyeckme HepPABEHCTBA
CamocToaTeAbHas pabdoTa 2
CoaAepXxaHue y4ebHOro matepmaad 2
Tema 11.5 TeopeTuyeckoe oby4eHue 1,5




Cucrtemsl

AATOPUTM PELLEHUS CUCTEMBI YPABHEHMIM. PABHOCUABHOCTb AOTAPUAOMMYECKMX

AOTAPUDPMUYECKUX  |YPOBHEHUIM M HEPABEHCTB
YPCOBHEHUH
MpakTuyeckoe 3aHaTue 0
AATOPUTM PELLEHUSI CUCTEMbI YPABHEHWIM. PABHOCUABHOCTb AOTAPMADMMYECKMX
YPOBHEHMM M HEPOABEHCTB
CamocTosaTeAbHas pa6oTa 0.5
MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
NPUKACGAHOIO MOAYAS) 2
Tema 11.
6 MpakTuyeckoe 3aHATUE 0.5
Aorapudpomel B
NPUPOAE M TEXHUKE NouMmeHeHune Aoropmolvcw\o. Aorapmdommyeckas CrimpaAb B Nprpoae. Ee
MATEMATUYECKME CBOMCTBA
CamocToaTeAbHas paboTa 1,5
Tema 11.7 CoaepXxaHue y4ebHOro maTtepumaad 2
Peluenue 3aaa4. KoHTpoAbHas pa6oTa 2
Norapudmbl.
Norapudmuydeckas [Aorapmrdommyeckas PyHKUMA. Peluerme npoCcTenLlmx AOrapmudomMmMyeckmx
doyHKUUS YPOBHEHMM
PaszaeA 12. MHOXeCTBA. DAeMEHTbI Teopuu rpacos 10
CoaepXxaHue y4ebHOro matepmaaa 3
Tema 12.1 OK-01
TeopeTnyeckoe oby4yeHue 1.5 OK-02,

MHoXecTBa




MNoHgaTMEe MHOXECTBA. [TOAMHOXECTBO. Onepaumm C MHOXECTBAMM

MpakTuyeckoe 3aHATUE 0
KOMBUHMPOBAHHOE 3AHATHME
CamocToaTeAbHas paboTa 1.5
MpodeccMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 3
Tema 12.2
MpakTuyeckoe 3aHATHE 0.5
Onepauuu c
MHOXeCcTBaMH Onepaunm C MHOXECTBAMM. PeLLieHmne NpUKAAAHbBIX 30AQ4
CamocToaTeAbHas pabdoTa 2,5
CoAepXxaHue y4ebHOro matepmaad 2
Tema 12.3 NpakTuyeckas pabota 0.5
J elele 1 MoHatne rpadoa. CBA3HbIM A, AEPEBO, LMKA rpAdd HA MAOCKOCTH
CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepumaaa 2
Tema 124
KoHTpoAbHas pa6oTa 2

PeweHue 3aaau.
MHuoxecTBaq, Npaddbl u
UX NPUMEHEeHUue

Onepaumm ¢ MHOXECTBAMMU. ONMUCAHUE PETAbHBIX CUTYALMM C MOMOLLLBIO
MHOXECTB. NPUMEHEHME TPATOOB K PELLEHMIO 3AAQY

OK-03,
OK-04,

OK-05,
OK-07




PasaeA 13. DAeMeHTbl KOMBGUMHATOPUKU, CTATUCTUKU U TEOPUU BEPOSATHOCTEMN 28
CoAepXaHue y4ebHOro matepumaad 8
TeopeTu4yeckoe oby4yeHue 3.5
Tema 13.1
MNepeCTAHOBKM, PA3MELLLEHUS, COYETAHMS.
OCHOBHbIE NOHATUSA
KOMBMHATOPMKM MpakTuyeckas paboTta 0
NepeCTaHOBKM, PA3MELLEHMSA, COHETAHMS.
CamocToaTeAbHas paboTa 4,5
CoaepxaHue y4ebHOro matepmaaa 4
TeopeTnyeckoe oby4eHue 3.5
COBMECTHbIE M HECOBMECTHbIE COBbITUSA. TEOPEMbI O BEPOITHOCTU CYMMBbI
Tema 13.2 -
COObITMN. YCAOBHAOS BEPOATHOCTb. 30BUCHMbIE W HE3ABUCUMbIE COBBITUA. TEOpPEMDI
Co6bITHE, BEPOATHOCT [O BEPOSITHOCTM MPOM3IBEAEHMS COOLITUM.
cob6biTnsa. CAOXEHUEe U
yYMHOXEHME MpakTu4eckas padoTa 0
BEPOATHOCTEN
P COBMECTHbIE M HECOBMECTHbIE COBbITUA. TEOPEMbI O BEPOITHOCTU CYMMBbI
COObITMM. YCAOBHAOS BEPOATHOCTb. 30BUMCUMbBIE M HE3ABUCUMbIE COBBITUA. TEOPEMBbI
O BEPOATHOCTU MPOU3BEAEHMA COOBITUM.
CamocTosaTeAbHas paboTa 0.5
MpodhecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEpPXKAHME
Tema 13.3 NPUKAGAHOTO MOAYAS) 3

OK-01,
OK-02,

OK-03,
OK-04,

OK-05,
OK-07




BeposTHOCTbL B MpakTudeckas paboTa 0.5
npocdeCcCUOHAAbHbIX

30AQ4YAX OTHOCUTEABHAS HACTOTA COObLITKUI, CBOMCTBO €€ YCTOMYMBOCTU. CTATUCTUYECKOE
onpeaseAeHmne BepPOoITHOCTU. OLLEHKO BEPOITHOCTH CODbLITUS
CamocToaTeAbHas paboTta 2,5
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTnyeckoe oby4eHue 3.5
Buabl CAY4QMHbBIX BEAMYMH. ONpeAEAEHNE AMCKPETHOM CAYHOMHOM BEAMYMHDI.

Tema 13.4 . .

3 30KOH pACNPEAEAEHUT AUCKPETHOM CAYHOMHOM BEAMYMHBI. E€ YUCAOBbIE
AvckpeTHas XAPAKTEPUMCTUKMA
CAYYAMHQAs BEAMHMMHAQ,
30KOH ee MpakTudeckas padoTa 0
acnpeAeAeHus _ _ .
P PeA BurAbl CAY4QMHBIX BEAMYMH. ONMPEAEAEHNE AMCKPETHOM CAYHAMHOM BEAMYMHDI.

3AKOH PACMPEAEAEHUNI AMCKPETHOMU CAYHOMHOM BEAMYMHDI. E€ YMCAOBbIE
XAPOKTEPUCTUKM
CamocToaTeAbHas paboTa 0.5
CoaepXxaHue y4ebHOro matepmaad 4
TeopeTuyeckoe o6y4yeHue 3.5

Tema 13.5

3aAa4M BapuauMOHHbIN PAA. [TOAMIOH 4ACTOT U TMCTOrpAMma. CTaTUCTUYECKME
MATEMATUYECKON  [XOPOAKTEPUCTHKM PAAC HOBAIOAQEMbIX ACHHbIX
CTATUCTUKM

MpakTuyeckas paboTta 0




BapuauMoHHbIM PAA. TOAMIOH YHOCTOT U TMCTONPAMMA. CTATUCTUYECKME
XOPOAKTEPUCTUKM PIAC HODAKOAQEMBbIX ACHHBIX

CamocToaTeAbHas paboTa 0,5
MpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 3
Tema 13.6
MpakTuyeckas paboTta 0,5
CocTasaeHue TabAUL, U
AUarpamm Ha MNepBr4yHAs 0BPABOTKA CTATUCTUHECKMX AQHHbIX. [padom4yeckoe mx
npakTuke NPEACTABAEHME. HOXOXAEHME CPEAHUX XAPAKTEPUCTUK, HODAIOAQEMbIX AQHHbIX
CamocToaTeAbHas paboTta 2,5
Tema 13.7 CoaepXxaHue y4ebHOro matepmana 2
Pelienue 3aaan. KoHTpoAbHas paboTa 2
SAEMEeHThI
KOMOUHATOPUKM,
CTATUCTUKU U TEOPUU [DAEMEHTbI KOMBOUHATOPUKM. COBbITUE, BEPOITHOCTb COObITUI. CAOXKEHME U
BEpPOSATHOCTEMN YMHOXEHME BEPOITHOCTEM
PaszaeA 14. YpaBHeHUA U HEPABEHCTBA 24
OK-0T,
CoaepXxaHue y4ebHoro matepmaad 4 OK-02,
Tema 14.1 OK-03,
PABHOCMABHOCTD TeopeTuyeckoe oby4eHue 3,5 OK-04,
YPCOBHEHUU U OK-05,
HepaBeHCcTB. O6wme |POBHOCMABHOCTb YPCOBHEHMM U HEPABEHCTB. OnpeaeAeHus. OCHOBHbIE TEOPEMBI OK-06,
POBHOCUAbHBIX MEPEXOAOX B YPABHEHMIX M HEPABEHCTBAX. OOLLME METOAbI OK-07

MeTOAbI peLueHus

PELLIEHNI YPOABHEHMI: MEPEXOA OT PABEHCTBA ADYHKLIMIM K PABEHCTBY APIYMEHTOB




AA MOHOTOHHBIX COYHKLMIM, METOA PA3AOXKEHUI HO MHOXMUTEAU, METOA BBEAEHMS
HOBOW NepeMeHHOM, YHKLLMOHAABHO-TPATOMYECKMN METOA

MpakTuyeckas paboTta

POBHOCUABHOCTb YPOBHEHMM 1 HEPABEHCTB. OnpeaeAeHms. OCHOBHbIE TEOPEMBI
POBHOCUABHbBIX MEPEXOACX B YPABHEHMAX M HEPABEHCTBAX. OBLLIME METOAbI
peLLEHMI YPOABHEHUI: MEPEXOA OT PABEHCTBA AOYHKLLMIM K PABEHCTBY APIYMEHTOB
AAS MOHOTOHHbIX OYHKLLMM, METOA PA3AOXKEHMA HO MHOXMUTEAU, METOA BBEAEHMS
HOBOW NEPEMEHHOM, YHKLMOHAABHO-TPAOUMYECKMM METOA

CamocToaTeAbHas paboTa

0.5

Tema 14.2

Fpadonyeckmn meTtoa
peLueHns YPAaBHEHUH,
HepaBEeHCTB

CoAepXxaHue y4ebHOro maTtepmaad

TeopeTuyeckoe oby4eHue

3.5

OBLME METOADI PELLIEHUT HEPOBEHCTB: MEPEXOA OT CPABHEHMS 3HAYEHMM
YHKLMM K CPABHEHMUIO 3HAYEHUM APTYMEHTOB AAT MOHOTOHHBIX QOYHKLMIM, METOA
MHTEPBAAOB, OYHKLLMOHAABHO-TPAGOUHECKMN METOA. OAdOMHECKMN METOA
peLleHMs YPOABHEHMIM U HEPOBEHCTB

MpakTuyeckas paboTta

O0BLLUME METOABI PELLIEHNA HEPABEHCTB: NEPEXOA OT CPOBHEHUS 3HAYEHMM
AOYHKLLMM K CPABHEHMUIO 3HAYEHUIM APTYMEHTOB AAT MOHOTOHHBIX QOYHKLLMIA, METOA
MHTEPBAAOB, OYHKLMOHAABHO-TPACOUYECKMIM METOA. NPAdOUHECKMIN METOA
peLleHns YPABHEHUIM M HEPOBEHCTB

CamocToaTeAbHas paboTa

0.5




CoaepxaHue y4ebHOro matepumaaa 4
TeopeTnyeckoe oby4eHue 2
OnpeaeAeHne MOAYAS. POCKPbITUE MOAYAS MO onpeAeAeHuto. [Npoctenume
Tema 14.3 YPOBHEHMS M HEPABEHCTBA C MOAYAEM. [TPMMEHEHME PABHOCUABHBIX MEPEXOAOB
B ONMPEAEAEHHbIX TMMNAX YPOABHEHMM M HEPOBEHCTB C MOAYAEM
YpaBHeHusa u
HepaBeHCTBA C MpakTuyeckas pa6oTta 0.5
MoOAYAEM
OnpeAeAeHne MOAYAS. POCKPbLITUE MOAYAS MO ONpeAeAeHuto. [poctenume
YPOBHEHMS M HEPABEHCTBA C MOAYAEM. [TpMMEHEHME PABHOCUABHBIX MEPEXOAOB
B ONPEAEAEHHbIX TMMNAX YPABHEHMM M HEPOBEHCTB C MOAYAEM
CamocToaTeAbHas paboTta 1,5
CoaepXxaHue y4ebHOoro matepumana 6
TeopeTuyeckoe oby4yeHue 4
Tema 14.4 3HAKOMCTBO C NAPAMETPOM. [TpocTenLume ypaBHEHMS M HEPABEHCTBA C
NAPAMETPOM
YpaBHeHuUs u
HepaBeHCTBA C MpakTuyeckas paboTta 0,5
NapameTpamu
3HAKOMCTBO C NAPAMETPOM. lNpocTenLLme YPABHEHUS M HEPOBEHCTBA C
NOPAMETPOM
CamocToaTeAbHas paboTta 1,5
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
Tema 14.5 NPUKACAHOTO MOAYAS) 4




CocTaBAeHHe U
peweHue
npocdeCCUOHAAbHbIX
30AQ4 C NOMOLLLbIO

MpakTuyeckne 3aHATUA

0.5

PelLLeHmne TEKCTOBbIX 3AAQY NPOJDECCHMOHAABHOTO COAEPXAHMS

YPABHEHUH CamocToaTeAbHas paboTta 3.5
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 14.6
MpakTuyeckoe 3aHaTHE 0,5
PeweHue 3aaau. .
YpaBHEHMS U OBLUME METOAbI PELLIEHMA YPOBHEHUM. YOABHEHMSA M HEPABEHCTBO C MOAYAEM U
HEPABEHCTBA C NOPAMETPAMM
CamocToaTeAbHas paboTta 1,5
MpomexyToyHas atTtecTaumnsa (SK3ameH) 6
Bcero: 340




3. YCAOBUS PEAAU3ALUN OBLLLEOBPA3OBATEABHOW AUCLLIUMAUHDI

3.1. AA9 peaAm3aLmMm MPOrPAMMbl OBLLLEODPA30BATEABHOM AMCLIMMAMHDI
AOAXKHO OblTb  MPEAYCMOTPEHO CAEAYIOLLEE MATEPUAABHO-TEXHMYECKOE
obecnevyeHue:

MNpon  peaamsaumm  OBPA30OBATEAbHbLIX  MPOrPAMM  MCMOAb3YIOTCS
MHOOPMALMOHHBIE  TEXHOAOTMM,  TEXHMYECKME  CPEACTBA, A TAKXKE
MHOOPMALMOHHO — TEAEKOMMYHMKALMOHHbIE CeTH, obecnevymBatoLLme
nepeAQyy no AMHUIM CBA3M MHADOPMALLMM, B3AMMOAEMNCTBME ODYYAIOLLIMXCA U
NEAQrorM4eCcKoro CoCTaBd. POPMMPOBAHME  Y4EOHO-METOAMYECKOTO U
MHADOPMALMOHHOTO obecneyeHusd OBPA30BATEALHOIO npoueccda
OCYLLECTBAIETCS C MOMOLLLbIO MAATAOOPMbI hitps://go.skillbox.ru/.

CTYAEHTOM 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.

McnoAblyemoe nporpammHoe obecneyerHme:
a) ArueHsmoHHoe MNO:
- HE UCMOAb3YETCH AA OCBOEHMA AMCLMMAMHBI.
0) CBoboAHO pacnpocTpaHsemoe MO:
- JdHAEKC. AOKYMEHTLI.
3.2. lHbopMALMOHHOE ObecnedeHne PeaAm3aLMmM MPOTPAMMGBbI

AN PEAAM3AUMM MPOTPAMMbI OUMOAMOTEYHbIM JOOHA OBPA30BATEABHOM
OPraHM3AUMM  AOAXKEH  MMETb  DAEKTPOHHblIE  ODPA3OBATEAbHbIE U
MHJOOPMALMOHHbBIE PECYPChI, PEKOMEHAOBAHHbIE PYMO, AAF MCMNOAb3OBAHMS
B OOpPa30BATEABHOM nMpouecce. [lpn POPMMPOBAHMM  OUDAMOTEYHOTO
OHAQ OOPA3OBATEABHOM OPrAHM3ALMEN BbIDMPAETCHS HE MEHEE 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 nocobud aag CIO / A. Tl. Kapn, A. A. BepHep. -


https://go.skillbox.ru/

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

. Kapn, A. . Matematmnka. YacTb 2. ba3oBblt YPOBEHbL : DAEKTPOHHAS
ddopmMa y4yebHoro nocobua aaga 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). — PexXxmm AOCTYNA: MO MOANMCKE.

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

3.2.2. AONOAHUTEABHbIE MCTOYHMKM

1. AtaHacsdH, A. C. Marematmka. leomeTtpumsa. ba3oBbiM  YPOBEHb
DAEKTPOHHAA dpopMa y4yebHoro nocobumsa ang CIO / A. C. ATaHACSH, B.
P. byrysos, C. b. Koaomues. - Mocksa : lNpoceewlenmne, 2024. - ISBN
978-5-09-107571-7. - Tekct X DAEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2125327 (aaTC ODOPALLLEHUS:
30.01.2024). — Pexxmm AOCTYNA: MO NOANUCKE.

. duweHko, M. B. Matemartuka. feometpusd. 30AQ4YHUK. BA3OBbIM YPOBEHD :
DAEKTPOHHAA doopMa y4yebHoro nocodbusd ara CIrO / M. B. duieHko, C. A.
LLlectakoB. - Mocksa : lpocsellieHmne, 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 O6y4YeHuUs

Kputepuu o,eHKH

MeToAbI OLLeHKU

oK1

BbiOUpaTh Cnocoo0bl
peLueHms 30A0H4
NPOdOEeCCUOHAABHOM
AEATEABHOCTH,
NPUMEHUTEABHO K

PA3AMYHBIM KOHTEKCTAM

OK 2

MCNOAb30BATH
COBPEMEHHbIE CpeACTBa
nomcka, AHOAM3A %
MHTEPNPETALUM
MHCDOPMALLMM %

MHJOOPMALLMOHHbIE
TEXHOAOTUM AAS BbIMOAHEHMS
30AQ4 NPOJECCHMOHAABHOM
AEATEABHOCTU

OK 3

[NAQHMPOBATL %
PEOAAM3OBbIBATh
cobcTBEHHOE
NPodOeECCHUOHAABHOE %
AMYHOCTHOE pa3BUTHE,
NPEANPUHUMATEABCKYIO
AEATEABHOCTb B
NPOdOEeCCUOHAABHOM
cdhepe, MCMOAb30BATb
3HOHMA NO  dOUHAHCOBOM

MAMOTHOCTM B PA3AMYHbBIX
XKM3HEHHbIX CHUTYALMAX

OK 4

2 FEKTUBHO
B3AMMOAENCTBOBATH 7
PaBOTATb B KOAAEKTMBE M
KOMAHAE

OK 5
OCyLLLECTBAATD
MMUCbMEHHYIO

YCTHYIO M

“OTAUYHO" -
TEOpEeTMHECKOE
COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, 6es3
npobEeAOB, YMEHMUA
COOPMMUPOBAHDI, BCE
NPEeAYCMOTPEHHbIE

y4eBOHOM MPOrPAMMOM
30AQHMUS BbIMOAHEHDI,
KQYECTBO MX  BbIMOAHEHMS
OLLEHEHO BbICOKO.

“Xopowo” - Teopetnyeckoe
COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, ©6e3
npobeAos, HeKoTopble
YMEHMA COOPMMPOBAHDI
HEAOCTATOYHO, BCE
NPEeAyCMOTPEHHbIE
y4eBOHOM NPOrPAMMOM
30AQHMS BbIMOAHEHDI,
HEKOTOPbLIE BWAbI  3AAQHUM
BbIMOAHEHbI C OLLIMOKAMM,

“YAOBAETBOPUTEAbLHO" -
TEOpETMHECKOE

COAEPXAHME Kypca
OCBOEHO  YACTUYHO,  HO
npobEAbI He HOCHT
CYLLLECTBEHHOIO XAPAKTEPQA,
HEeOBXOAMMbIE YMEHMS
PabOThI C  OCBOEHHbIM
MATEPUAAOM B OCHOBHOM

CAOOPMMUPOBAHDI,
OOAbLLMHCTBO
NPEeAYCMOTPEHHbIX
MPOrPAMMOM oBy4yeHus
y4eOHbIX 30AQHMM

BbIMOAHEHO, HEKOTOPbLIE U3
BbINMOAHEHHbIX 30AQHUM
COAEPXKAT OLLUMOKM.

TecTmMpoBaHMe
YCTHbIM ONpoC
Matematmnyeckmm
AMKTOHT
MHAMBMAYOABHOS
COMOCTOSTEABHAOS
pabota
[NpeACTaBAEHUE
PE3YABTATOB
NPAKTUYECKMX PABOT
3aWMTA  TBOPYECKMX
paboT

3awmta
MHAMBUAYOAbHBIX
NPOEKTOB
KoHTpOAbHOS paboTta




KOMMYHUKALMIO Ha
FOCYAQPCTBEHHOM a3bIKe
Poccumckom Peaepaumm C
Y4ETOM ocobeHHOoCTEMN
COLLMOABHOTO U KYABTYPHOTO
KOHTEKCTA

OK 6

MPOSBAAT
rPOXKACGHCKO-NATPUMOTUHECK
yio no3mumio,
AEMOHCTPUPOBATbL
OCO3HOHHOE MOBEAEHME HA
OCHOBE TPAAMLMOHHbBIX
0bLLLEYEAOBEYECKMX
LLEHHOCTEM, B TOM YUCAE C
y4ETOM rAPMOHU3ALMM
MEXHALLMOHAABHbIX 7
MEXPEAUTMO3HbIX
OTHOLLIEHMM, NPOUMEHSTH
CTOHAQPTSI
QHTUKOPPYMLLMOHHOTO
NOBEAEHMA

OK 7

CoAEMCTBOBATH
COXPOHEHMIO OKPY>XKAIOLLLEMN
CpEAbI,
pecypcocbepexeHuto,
MPOUMEHSTb 3HAHMA 06
M3MEHEHUM KAMMOTQ,
NPOUHLMMbI DEepPEXAMBOTO
NPOM3BOACTBQ,

2P PEKTMBHO AEMCTBOBATL B
4P E3BbIMOMHbBIX CUTYALMAX

nK 9.1

Pa3pabaTtbiBaTh
TEXHMYECKOE 30AQHME HA
BEO-MPUAOXKEHME B
COOTBETCTBMMU C

TPEOOBAHMAMM 3AKA3HMKC

«(HeyAOBAETBOPUTEABHO) -

Teopetnyeckoe
COAEPXAHME  KypCO He
OCBOEHO, HEODOXOAMMBIE
YMEHMS He
CCOOPMUPOBAHBI,

BbIMOAHEHHbIE y4ebHble

30AQHUA COAEPXAT rpybble
OLLIMOBOKM
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