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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

O6pa3oBaTeAbHbI Npouecc ocyulecteagetrcs B «OT «CKMADOKC) HA

00pa30BATEABHOM  MAAGTGOPMeE  https://go.skillbox.ru/

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 eMble
PA3AEAOB U TEM npodeCCUOHAABHO-OPUEHTUPOBAHHOE), AGOPATOPHBbIE U NPAKTUYECKHE O6beM |KomMmneTeH
3QHATUA, NPUKAGAHOU MOAYAb (MPU HOAUYUK) yacos LU
OCHOBHOE coAepXaHue
PasaeA 1. loBTOpeHME KYpCa MATEMATUKM OCHOBHOM LUKOAbI 21
CoaepXxaHue y4ebHoro matepmaad 2
TeopeTnyeckoe oby4yeHue 0.5
Tema 1.1 -
BA30BbI€ 3HAHUI U YMEHMSA MO MATEMATUKE B MPOJDECCUMOHAABHOM U B
LleAb u 3aaa4M NOBCEAHEBHOM AEITEABHOCTMU.
MATEMATUKU NMPHU
OCBOEHUM MpakTuyeckoe 3aHATHE 0
CNeuUaAbHOCTHU Ba30Bbl€ 3HOHUS M YMEHUA MO MATEMATUKE B NPOFECCHMOHAABHOM U B
MOBCEAHEBHOM AEATEABHOCTU. OK-01,
CamocToaTeAbHas paboTa 1,5 OK-02,
OK-03,
CoaepXxaHue y4ebHOro matepmaaa 2
OK-04,
TeopeTuyeckoe oby4eHue 0,5 OK-05,
AEeNCTBUSA HOA MOAOXKMUTEABHBIMM U OTPULLATEAbHBIMM YUCAOMM, OObIKHOBEHHBIMM U OK-06,
Tema 1.2 AECATUYHBIMUM APODIMM. OK-07
YUcCAQ " BbIYMUCACHMUS. AENCTBMS CO CTEMEHIMM, ADOPMYAbI COKPALLLEHHOTO YMHOXEHMS.
BbipaxkeHus u NpakTuyeckoe 3aHATHE 0,5

npeo6pa3oBaHMs

AENCTBUS HOA MOAOXKMTEAbHBIMM U OTPULLATE AbHBIMM YUCACMM, OObIKHOBEHHBIMM U
AECATUYHBIMM APOBIMM.
AENCTBUS CO CTEMEHIMM, PDOPMYAbI COKPALLLEHHOTO YMHOXEHMS.

CamocToaTeAbHas paboTa




NMpodecCcUOHAALHO-OPUEHTUPOBAHHOE COAEPXAaHHUE (CoAepXaHue

NPUKAGAHOTO MOAYAS) 3
Tema 1.3. MpakTuyeckoe 3aHaTHe 0,5
feomeTpus Ha
NAGCKOCTH BurAbl MAOCKMX COUTYP M UX MAOLLLOAb.
MNP AKTUKO-OPUEHTUPOBAHHBIE 30AQYM B KYPCE rEOMETPUM HA MAOCKOCTH
CamocToaTeAbHas paboTa 2,5
CoaepxaHue y4ebHOoro matepumana 4
Tema 1.4 MpakTuyeckoe 3aHATHE 0.5
MpoLweHTHbIe
BbIYMCACHMS MpoCTble NPOLLEHTbI, PA3HbIE CNOCOObI MX BbIMMCAEHUS. CAOXKHbIE MPOLLEHTI
CamocTosaTeAbHasa pabdoTa 3,5
CoaepXxaHue y4ebHoro matepmaaad 2
Tema 1.5 MpakTuyeckoe 3aHATHE 0.5
YpasHeHus u 5 5
HEPABEHCTBA AMHEMHbIE, KBOAPATHbIE, APOBHO-AMHENHbIE YPABHEHMS M HEPOBEHCTBA
CamocToaTeAbHasa pabdoTa 1.5
CoAepXxaHue y4ebHOro matepumaaa 6
TeopeTnyeckoe oby4eHue 2
Crnocobbl peLLEeHM CUCTEM AMHEMHBIX YPOABHEHMM. TTOHATUS: MATPULLO 2X2 1 3X3,
OMPEAEAUTEAb MATPMULLEI. METOA MTaycca. CUCTEMbI HEAMHEMHDBIX YOABHEHMUI.
Tema 1.6 _  |Cuctembl HepaBEHCTB
CuUcTeMbl YPABHEHUN U
HEPABEHCTB MpakTu4yeckoe 3aHaTHE 0,5
Cnocobbl peLleHus CUCTEM AMHEMHbBIX YPABHEHMN. [TOHATUA: MATPMLLA 2X2 1 3X3,
OMpPEeAEAUTEAb MATPMULLEI. MeToA T aycca. CUCTEMbI HEAMHEMHBIX YOABHEHMUI.
CH1CTEMBI HEPABEHCTB
CamocToaTeAbHas paboTta 3.5
CoaepXxaHue y4ebHOro matepmaaa 2




BxoAHOM KOHTPOAb |KOHTpOAbHQSA pa6oTa 2
Bbl4MCAEHMI 1 NPEeOBPA30BAHMIA. YOABHEHUS M HEPABEHCTBA. [€OMETPUI HO
MAOCKOCTH
PaszaeA 2 lMpsimbie U TAOCKOCTH B NPOCTPAHCTBE 20
CoAepXxaHue y4ebHOro matepmaad 2
TeopeTu4yeckoe oby4yeHue 0.5
MNpeamet ctepeomeTpmm. OCHOBHbIE MOHATMUA (TOYKA, NPAMAS, MAOCKOCTb,
NPOCTPAHCTBO). OCHOBHbIE OKCMOMbI CTEPEOMETPMM. [NepecekatoLmecs,
Tema 2.1. NAPAAAEAbHBIE U CKPELLMBAKOLLIMECS NPMbIE. [TOM3HAK M CBOMCTBO
OCHOBHbIE NOHATHUS CKPELLUMBAOLLMXCSH NPAMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE COUIYPbI.
cTepeomeTpum.
PACNOAOKEHHE MPAMBIX MpakTuyeckoe 3aHaTue 0
M NMAOCKOCTEN MNpeamet ctepeomeTpmm. OCHOBHbIE MOHATMUSA (TOYKA, NPAMAS, MAOCKOCTb,
NPOCTPAHCTBO). OCHOBHbIE OKCMOMbI CTEPEOMETPMU. [lepecekatoLmecs,
NAPAAAEAbHbBIE 1 CKPELLUMBAIOLLIMECSH MPsSIMblE. [TPUM3HAK 1 CBOMCTBO OKO
CKPEeLLMBAOLLMXCS MPAMbIX. OCHOBHbIE NPOCTPAHCTBEHHbIE COUTYPbI. OK-O3I
CamocToaTeAbHas paboTa 3.5 OK-04
CoaepXxaHue y4ebHOro matepmaad 6 OK-07
TeopeTnyeckoe oby4yeHue 2
MapAAAEAbHbIE MPAMAST U MAOCKOCTb. OnpeaeAeHme. NpmsHak. CBOMCTBA (C
Tema 2.2 AOKQ3ATEABCTBOM). [APAAAEABHBIE MAOCKOCTU. OnpeaeAeHme. MNMpr3HaK.
o CBOMCTBA (C AOKA3ATEALCTBOM). TETPASAP M E€r0 SAEMEHTbI. [TapaAAEAEnIEA U
MapaAAeAbHOCTb _ _ _
. ero aAeMeHTbl. CBOMCTBA MPOTUBOMOAOXHbIX IPAHEN M AMATOHOAEMN
NPAMbIX, NPSAMOMU U B
NApPAAAEAENUNEAQ. [ToCTpoeHne cevyeHmnn. Peluenme 3aAQ.
NAOCKOCTH,
nAockocTen MpakTuyeckoe 3aHaTue 0




MapAAAEAbHbBIE MPAMAST U MAOCKOCTb. OnpeaeAeHme. NpmsHak. CBOMCTBA (C
AOKQO3ATEABCTBOM). NApPAAAEABHBIE MAOCKOCTU. OnpeaeAeHue. MpU3HaK.
CBOMCTBA (C AOKQ3ATEALCTBOM). TETPADAP M €TI0 DAEMEHTI. [TApAAAEAEnUNEA U
ero aAeMeHTbl. CBOMCTBA MPOTUBOMOAOXHbIX IPAHEN U AMATOHOAEMN
NnapaAreAenmneAq. NocTpoeHune ceveHmmn. PelueHme 30Aa4.

CamocToaTeAbHasa pabdoTa 4
CoaepXxaHue y4ebHOro matepumaad 2
TeopeTuyeckoe oby4yeHue 0.5
MNepneHAMKYAIPHbIE MPSMble. NAPAAAEAbHBIE MNPAMbIE, NEPMNEHAMKYAIPHbIE K
MNAOCKOCTU. [TPU3HAK NEPNEHAMKYAIPHOCTH MPIMOMU M MAOCKOCTMU.
AOKQ3ATEABLCTBO. [1EePNEHAMKYAID M HOKAOHHAS. [lepneHAMKYAIPHbIE MAOCKOCTU.
Tema 2.3. MPU3HAK NEPNEHAMKYAIPHOCTH MAOCKOCTEN. AOKA3ATEABCTBO.
nep"eHA"KyAﬂpH?CTb PaccTosHMa B NPOCTPAHCTBE
NPSAMbIX, NPAMOU U
NAOCKOCTH, MpakTuyeckoe 3aHaTHe 0,5
NAOCKOCTEM MNepneHAMKYAIPHbIE MPSMbIE. NAPAAAEABHBIE MPAMbIE, MEPMEHAMKYAIPHbBIE K
MNAOCKOCTM. [TPU3HAK MNEPNEHAMKYAIPHOCTH NPIMOMU M MAOCKOCTM.
AOKQ3ATEABLCTBO. [1EePMNEHAUKYAIP U HOKAOHHAOS. [1eprneHAUKYAIPHbIE MAOCKOCTHU.
MNMPM3HAK NEPNEHAMNKYAIPHOCTM MAOCKOCTEN. AOKA3ATEALCTBO.
PaccTosgHMs B NPOCTPAHCTBE
CamocToaTeAbHasa pabdoTa 1
CoaepXxaHue y4ebHOro matepumaaa 4
TeopeTnyeckoe oby4eHue 1
Tema 2.4 Teopema o Tpex NePNEHAMKYAIPOAX. AOKA3ATEALCTBO. YTOA MEXAY NPAMOM U
o MAOCKOCTbIO. YTOA MEXAY NMAOCKOCTAMM
Teopema o Tpex
nepneHaukyaspax |[IPAKTMYECKOe 3aHsATHE 0

Teopema o Tpex NeEPNEHAMKYAIPOAX. AOKA3ATEABCTBO. YTOA MEXAY NPAMOM U
MNAOCKOCTbIO. YTOA MEXAY MAOCKOCTIAMM




CamocToaTeAbHas pabdoTa 3

NpodeccnoHaAbHO-OPUEHTUPOBAHHOE COAEpPXaHUe (CoAepXaHue
NPUKAGAHOTO MOAYAS) 4

TeopeTnyeckoe oby4yeHue |

Tema 2.5. AKCUOMBbI CTepeoMETPUN. [TepNEHAMNKYAIPHOCTb MPIMOM U MAOCKOCTH,
NMapaAAeAbHble, NAPAAAEABHOCTb ABYX MPAMbIX, MEPMEHAMKYAIPHBIX MAOCKOCTH,
nepneHAUKYAsIpHble, nepneHAMKYAAPHOCTb MAOCKOCTEM
cKpelwBawUuMecs |I[MIpakTu4eckoe 3aHsTMe 0
npsambie

AKCHOMbI CTEPEOMETPUU. NTEPNEHAMKYAIPHOCTb MPAMOM U MAOCKOCTH,
NAPAAAEABHOCTb ABYX MPAMbIX, MEPMNEHAMKYAIPHbBIX MAOCKOCTH,
NnepneHAMKYASPHOCTb MAOCKOCTEMN

CamocTtoaTeAbHas paboTa 3
Tema 2.6 CoaepXxaHue y4ebHoro matepmaaad 2
PeweHue 3aaau. KoHTpoAbHasA paboTa 2
MPAMBIE U MAOCKOCTH B |p oo oxeHMe MPSMBIX M MAOCKOCTEM B MPOCTPAHCTEE. MepneHAMKYASPHOCTS 1
npocTpaxcTee NOPCOAAEABHOCTb MPAMBIX M TAOCKOCTEN. CKPELLMBAIOLLIMECSH MPIMbIE
PaszaeA 3. KoOOpAMHATBI U BEKTOPDI 15
CoaepXxaHue y4ebHOro matepmaaa
Tema 3.1 I 6 ]
eopeTuyeckoe obyyeHue _
AeKapToBbl P y OK-02,
KOOPAMHATbI B AeKapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. MPOCTEMLLIME 30AQHM B KOOPAMHATAX. OK-03,
NPOCTPAHCTBE. PACCTOSAHME MEXAY ABYMS TOHKAMM, KOOPAMHATBI CEPEAMHbI OTPE3KA OK-04,
OK-07
PaccTosHue meXAy |MpakTuyeckoe 3aHATHE 0
ABYMS TOYKOAMM. 8
AEeKapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. MPOCTEMLLME 30AQHM B KOOPAMHATAX.
KoopAuHaTbl

PACCTOSHME MEXAY ABYMS TOYKAMM, KOOPAMHATHI CEPEAMHBI OTPE3KA

cepeAMuHbl OTpesKa
CamocToaTeAbHas pabdoTa 3

CoaepXxaHue y4ebHOro matepumaaa 6

Tema-3-2




BekTopsbl B
NPOCTPAHCTBE.
Yroa mexay
BekTopamu. CKaasipHoe

TeopeTnyeckoe oby4yeHue

BekTopsbl B npocTpaHCcTBe. CAOXEHUE U BbIMUTAHME BEKTOPOB. Y MHOXEHME
BEKTOPA HA YUCAO. KOMMNAQHAPHbIE BEKTOPLI. CKAAIPHOE MPOU3BEAEHME
BEKTOPOB. PA3AOXEHME BEKTOPA MO TPEM HEKOMMAAHAPHBLIM BEKTOPAM.

npousseAeHue KOOPAMHATbI BEKTOPA, CKAASPHOE MPOU3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA
BEKTOpOB MEXAY BEKTOPOMM, YTOA MEXKAY MPAMOM U MAOCKOCTHIO, YTOA MEXKAY
MNAOCKOCTAMM. YPABHEHME MAOCKOCTU. [EOMETPUHECKMIN CMBICA OMNPEAEAUTEAS
2x2
MpakTuyeckoe 3aHaTue 0
Bektopsbl B NPOCTPAHCTBE. CAOXKEHME U BbIMUTAHME BEKTOPOB. Y MHOXEHME
BEKTOPA HA YUCAO. KOMMNAQHAPHbIE BEKTOPLI. CKAAIPHOE MPOM3BEAEHME
BEKTOPOB. PA3AOXEHUE BEKTOPA MO TPEM HEKOMMNAAHAPHbBIM BEKTOPAM.
KOOpAMHAOTBI BEKTOPA, CKAAIPHOE MPOM3BEAEHNE BEKTOPOB B KOOPAMHATAX, YTOA
MEXAY BEKTOPAMM, YTOA MEXAY MPIMOM U MAOCKOCTBIO, YTOA MEXAY
NAOCKOCTAMM. YPABHEHME MAOCKOCTU. [EOMETPUHECKMIN CMBICA OMNPEAEAUTEAS
2x2
CamocToaTeAbHas paboTa 4
MpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
Tema 3.3 NPUKAGAHOTO MOAYAS) 3
MPAKTHKO-OPUEHTUPOB MpakTuyeckoe 3aHaTHE 0.5
AHHbIE 30AQ4M HA - -
KOOPAMHATHOI KoopAMHATHAS MAOCKOCTb. BbIMMCAEHME PACCTOAHMM M MAOLLLOAEM HO MAOCKOCTM.
NAGCKOCTH KOAMYECTBEHHbIE PACYHETHI
CamocToaTeAbHas paboTa 2,5
Tema 3.4 CoaepXxaHue y4ebHOro matepmaad 2
PeweHue 3aaau.
KoopAUHATDLI U
BEKTOPbI KoHTpoAbHQSsA paboTa 2




AEKAPTOBbI KOOPAMHATbI B MPOCTPAHCTBE. BekTopsl B MpocTpaHcTBe. CAOXEHME U
BbIYMTAHME BEKTOPOB. Y MHOXEHME BEKTOPA HA YUCAO. KOMMACQHAPHbIE BEKTOPbI.
CKOASPHOE MPOU3BEAEHME BEKTOPOB. PA3ZAOXKEHME BEKTOPA MO TPEM
HEKOMMAQHAPHbIAM BEKTOPAM. MNPOCTEMLLME 30AQYM B KOOPAMHATOX. KOOPAMHATHI
BEKTOPA, PACCTOSHUE MEXKAY TOYKAMM, KOOPAMHATLI CEPEAMHBI OTPE3KA,
CKOAPHOE MPOU3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXAY BEKTOPAMM,
YITOA MEXAY MPAMOM M MAOCKOCTbBIO, YTOA MEXKAY MAOCKOCTIMM

PasaeA 4. OcHOBbI TPpUroHomeTpun. TpuroHomeTpuieckme oyHKLHUU 40
CoaepXxaHue y4ebHoro matepumaad 4
TeopeTnyeckoe oby4eHue 2
POAMAOHHAOS mMepa YrAa. [TOBOPOT TOYKM BOKPYT HAYAAQ KOOPAMHAT. OnpeAeAeHme
Tema 4.1 CUHYCAQ, KOCMHYCQ, TAHTEHCA M KOTAHIeHCA. 3HAKM CMHYCA, KOCKMHYCQ, TOHFEHCA
TpuroHomeTpHuyeckue M KOTAOHITEHCA MO YETBEPTAM. 3ABUCUMMOCTb MEXAY CMHYCOM, KOCHMHYCOM,
dOYHKLMM TAHFEHCOM UM KOTAHTEHCOM OAHOTO M TOTO XKe YrAd
NPOU3BOALHOIO YrAQ, |[[pakTu4eckoe 3aHATHE 0
YUcAA. PaAUMAHHAA “
POAMAOHHAOS mMepa Yraa. [TOBOPOT TOYKM BOKPYT HAYAAQ KOOPAMHAT. OnpeAeAeHme
rPAAyCHAs Mepda yraa
CUHYCQ, KOCMHYCQ, TAHTEHCA M KOTAHIeHCA. 3HAKMU CMHYCQA, KOCMHYCQ, TOHFEHCA
M KOTAOHIEHCA MO YETBEPTIM. 3ABUCUMOCTb MEXKAY CUHYCOM, KOCMHYCOM,
TAHTEHCOM M KOTOHFEHCOM OAHOTO U TOTFO XKe YTAd
CamocToaTeAbHas pabdoTa 2
CoaepXxaHue y4ebHOro matepumaad 4
TeopeTnyeckoe oby4yeHue 2
Tema 4.2
OcHo o TpUroHomeTpmieckme TOXAECTBA. CHMHYC, KOCHMHYC, TOHIEHC M KOTAHTEHC YTAOB A
HOBHbI
M - A. POPMYAbI NPUBEAEHMS
TPUrOHOMETpPUYEeCcKHe
TOXAECTEQ. MpakTuyeckoe 3aHaTue 0

POpPMYAbI NPUBEAEHUSA

TpuroHomeTpmyeckme ToXXAeCTBa. CUHYC, KOCHMHYC, TOHFEHC M KOTAOHTEHC YIAOB A

1 - A. POPMYAbI NPUBEAEHMS

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-0¢,
OK-07




CamocToaTeAbHas pabdoTa 2
CoAepXaHue y4ebHOro matepumaad 8
TeopeTuyeckoe oby4eHue 4
CyMMa 1 pA3HOCTb CHMHYCOB. CYMMA M PA3HOCTb KOCMHYCOB. CHMHYC 1 KOCHUHYC
Tema 4.3 ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ. MNpeobpa30BAHMI CYMMBbI
CUHYC, KOCHUHYC, TOUTOHOMETPUYECKMX OYHKLLMM B MPOOM3BEAEHME M MPOMU3IBEAEHMSA B CYMMY.
TAQHIEHC CYMMbI U1 BbipaxkeHMne TPUroHOMETPMHECKMX CDYHKLLMIM Yepe3 TAHTEHC MOAOBMHHOIO
PA3HOCTU ABYX YFAOB |CRTYMEHTA. [Pe0OPA30BAHMS MPOCTENULLINX TOUTOHOMETPUHECKMX BbIDCKEHMM
CHHYC M KOCHHYC  [[IpakTuyeckoe 3aHATHE 0
ABOMHOTIO yraaQ.
CyMMa 1 PA3HOCTb CHMHYCOB. CYMMA U PA3HOCTb KOCMHYCOB. CHMHYC 1 KOCUHYC
POpMyAbl MOAOBUHHOTO -
ABOMHOTO YTAQ. POPMYAbI MOAOBUHHOTO YrAQ. [peobpa30BAHMI CYMMBI
raa -
Y TPUTOHOMETPUYECKMX AOYHKLLMI B MPOOM3BEAEHNE U MPOU3IBEAEHMSA B CYMMY.
BbipaxkeHMe TPUroHOMETPMHECKMX ADYHKLLMM Yepe3 TAHTEHC MOAOBUMHHOIO
aprymeHta. Mpeobpa3oBaAHUS NPOCTEULLIMX TPUTOHOMETPUHECKMX BbIDAXKEHMM
CamocToaTeAbHas pabdoTa 4
CoAepXaHue y4ebHOro matepumaad 2
TeopeTu4yeckoe oby4yeHue 0.5
Tema 4.4 OBAQCTb ONPEAEAEHUT U MHOXECTBO 3HAYEHMM CPYHKLMM. HETHOCTL, HEYETHOCTb,
PYHKLMM, UX CBOUCTBA. |TEPUMOAMYHOCTb CPYHKLIMM. CrOCOObI 3AACHMS AOYHKLMIA
Cnoco6bl 3aAQHUA  |MpakTUdecKkoe 3aHATUE 0
byHKUUH - — - B
OBAQCTb ONPEAEAEHUT U MHOXECTBO 3HAYEHMM CPYHKLMM. HETHOCTb, HEYETHOCTb,
NEePUOAMYHOCTb YHKLMM. CNoCOObl 3AAQHMA GOYHKLLMMN
CamocToaTeAbHas pabdoTa 1,5
Tema 4.5 CoaepxaHue y4ebHOro matepmana 2
TpuroHomeTpu4eckue
byHKUUU, UX CBOUCTBA
U rpadpmkm TeopeTuiyeckoe oby4eHue 0.5




OBAQCTb ONPEAEAEHUT M MHOXECTBO 3HAYEHMM TPUTOHOMETPUYECKMX COYHKLLMM.
HYETHOCTb, HEYETHOCTb, NEPUOAMNYHOCTb TOUMTOHOMETPUYECKMX PYHKLMM. CBOMCTBA
M TPAOUKM QOYHKUMM Y = COS X, Y =SiN X, Yy =1g X, y = ctg X.

MpakTuyeckoe 3aHATHE 0.5
OBAQCTb ONPEAEAEHUT U MHOXECTBO 3HAYEHMM TPUTOHOMETPUYECKMX GOYHKLLMM.
YETHOCTb, HEYETHOCTb, NEPUOAMNYHOCTb TOUMTOHOMETPUYECKMX PYHKLMM. CBOMCTBA
M rPAdOUMKM OYHKUMM Y = COS X, Y =sin X, y =tg x, y = ctg x.
CamocToaTeAbHas paboTa |
CoaepXxaHue y4ebHOro matepmaad 2
Tema 4.6 P y P
Npeo6pasoBaHue MpakTudeckoe 3aHsTHE 0.5
rpacpukos CXaTHne 1 PACTIKEHME MPACOPUKOB TPUTOHOMETPUYECKMX COYHKLLMM.
TPUTOHOMETPUHECKUX |[Tpeobpa30BAHME NPATOMKOB TPUTOHOMETPUHECKMX COYHKLLMM
HKLLUH
Py CamocToaTeAbHas paboTa 1,5
Tema 4.7 MpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME
) NMPUKAGAHOIO MOAYAS 4
Onucanue P yAs)
NPOU3BOACTBEHHbIX npOKTM‘IECKoe 3dHATUHUEe 0,5
npoueccos c MCNOAB3OBAHME CBOMCTB TPUTOHOMETPUHECKMX AOYHKLMI B MPOTOECCUMOHAABHbIX
NOMOLLLBIO FPACPUKOB  |30A04aX
HKLLMH
Py CamocToaTeAbHas pab6oTa 3.5
CoaepXxaHue y4ebHOro matepmaad 2
TeopeTuyeckoe o6y4yeHue 0.5
Tema 4.8 P y
O6paTHbie OBpaTHblE TPUTOHOMETPUYECKME AOYHKLLMM. X CBOMCTBA U MOAGOUKM
TPUTOHOMETPpUHEeCKHe |[pakTuyeckoe 3aHATUe 0.5
doyHKUUMU

OOBpaATHble TPUTOHOMETPUYECKME ADYHKLMM. MIX CBOMCTBA M rOACOUKM

CamocToaTeAbHas paboTa




CoaepXxaHue y4ebHOoro matepumana 8
TeopeTuyeckoe oby4eHue 4
YpaBHEHME COS X = A. YPABHEHMUE SiN X = A. YpaBHeHne tg X = a, ctg x = a.
PelueHmne TOMITOHOMETPUYECKMX YPABHEHMIM OCHOBHbBIX TUMOB: NPOCTEULLME
TPUTOHOMETPUYECKUE YPOABHEHMS, CBOAILLIMECS K KBAAPATHBIM, PELLAEMbIE
Tema 4.9 PA3AOXKEHMEM HO MHOXUTEAU, OAHOPOAHbIE.
TerOHOMeTqueCKMe HpOCTePILUMe TPUroHomMmeTpmnieCkKme HepdBeHCTBA
YPOABHEHUSA U MpakTuyeckoe 3aHATUE 0.5
HEepPAaBEeHCTBA .
YpaBHEHME COS X = A. YPABHEHME siN X = A. YpasHeHne tg x = a, ctg x = a.
PeLLueHme TOMrOHOMETPUYECKMX YPABHEHMIM OCHOBHbIX TUMOB: MPOCTEULLME
TPUTOHOMETPUYECKME YOABHEHMS, CBOAILLIMECS K KBAAPOTHBIM, PELLAEMbIE
PA3AOXKEHMEM HO MHOXMUTEAU, OAHOPOAHbIE.
MNpocTenLume TPUroHOMETPUYECKME HEPABEHCTBA
CamocTosaTeAbHasa paboTa 3,5
CoaepXxaHue y4ebHOoro matepmaaa 2
TeopeTnyeckoe oby4eHue 0.5
Tema 4.10 P Y
CucTemsl CurctemMbl MPOCTEULLIMX TPDUTOHOMETPUHECKMX YPOABHEHMM
TPUTOHOMETPUHECKUX |[[pakTu4eckoe 3aHATHe 0.5
YPOBHEHUH - _
CU1CTEMbI MPOCTEMLLIMX TOUTOHOMETPUYECKMX YPABHEHMM
CamocToaTeAbHas paboTa 1
Tema 4.11 CoaepXxaHue y4ebHOro matepmaaa 2
Peluetune saaa4. KoHTpoAbHas pa6oTa 2
OCHOBbI
TPUFOHOMETPUM. MNpeobpa30BAHME TPUTOHOMETPUYECKMX BbIPOXKEHMIN. PeLueHne
TpuroHoMeTpHuyYeckue |TPUrOHOMETPUHECKMX YPOBHEHUIM M HEPABEHCTB B TOM YUCAE C MCMOAb3OBAHMEM
doyHKUUMU CBOMCTB OYHKLLMM.
PaszaeA 5. KoMnAeKkcHble YUcAa 8




CoaepXxaHue y4ebHOoro matepumana 4
TeopeTuyeckoe oby4yeHue 1
MMOHATME KOMMAEKCHOTO YUCAQ. COMPIXKEHHbIE KOMMAEKCHbIE YUCAC, MOAYAb U
APrYMEHT KOMMAEKCHOTO YUCAQ. POPMA 3AMUCKU KOMMIAEKCHOTO YUCAC
(reomeTpumyeckas, TPUrOHOMETPUIECKAS, AArebpamnieckas). ApMdomMeTnieckme
Tema 5.1 AEVNCTBMA C KOMMNAEKCHBIMU YUCAOMMU
OK-01,
KomMnaAekcHble YUCAQ  |MpakTuyeckoe 3aHATHE | OK-02
[MOHATME KOMMAEKCHOTO YMCAQ. COMPIXKEHHbIE KOMMAEKCHbIE YUCAQ, MOAYAb U OK-03,
APryMEHT KOMMAEKCHOTO YUCAQ. POPMA 3AMUCKH KOMIMAEKCHOTO YUCAC OK-04,
(reomeTpuieckas, TPUrOHOMETPUYECKAS, AAreBpamieckas). ApmdomeTnieckme OK-05,
AEVCTBMA C KOMMNAEKCHbBIMM YUCACMMU OK-06,
CamocTosTeAbHas paboTa 2 OK-07
CoAepXxaHue y4ebHOro matepumaaa 4
Tema 5.2 NpakTuyeckoe 3aHaTHE 0.5
NpumeHeHue BbIMOAHEHUE PACHETOB C MOMOLLLBIO KOMMAEKCHbIX YUCEA. [Tprmepbl
KOMMNAEKCHBbIX YUCEA | 11CcnNOAb3OBAHMS KOMMNAEKCHbIX YACEA
CamocTosaTeAbHas paboTa 3.5
PasaeAa 6. NpounssoaHas PyHKUUU, €€ NPUMEHEeHUe 38
CoaepxaHue y4ebHOro matepumana 2
TeopeTnyeckoe oby4eHue 0.5
OnpeaAeAeHne Y1CAOBOM MOCAEAOBATEABHOCTM U CMOCOOLI €€ 3aAaHMS. CBOMCTBA OK-01
YMCAOBbLIX MOCAEAOBATEABHOCTEN. ONPEAEAEHNE MPEAEAD MOCAEAOBATEABHOCTM. OK-02
Bbl4MCAEHME NPEAEAOB MOCAEAOBATEABHOCTEN. [TpEAEA HKLLMM HQ
Tema 6.1 : pen A e [IpeAsh cbynl OK-03,
- [B6eckoHeyHOCTU. [Tpeaen HKLLMK B TOYKE. MNMpmpaLLeHne aprymMeHTa.
MoHsATHE NPOM3BOAHOM. I'I PeA ;:by H PrpaALL Pry _ OK-04,
MpAaLLEHME HKLMM. 30AQ4YM, MPUBOAALLLIME K MOHATMIO MPOOM3BOAHOM.
POPMYABI U NPABMAQ Op PALL PYHKLL A N PHBOAALLL POM3IBOA OK-05,
npeAeAeHune NPOM3BOAHOM. AATOPUTM OTbICKOHMS MPOOM3BOAHOM
AmdbcbepeHLMpoBaHus | = P4 P A P P - OK-0¢,
MpakTuyeckoe 3aHaTHe 0 OK-07




OnpeaeAeHMe YNCAOBOM MOCAEAOBATEABHOCTU M CMOCOObLI €€ 30AaHMA. CBOMCTBA
YUCAOBBIX MOCAEAOBATEABHOCTEN. ONpeAEAEHME MPEAEAT MOCAEAOBATEABHOCTMU.
BbluMCAEHME NPEAEAOB MOCAEAOBATEABHOCTEM. [TpEAEA CDYHKLMM HO
OeckoHe4YHOoCTU. [peaeA dPyHKLUMM B TOYKE. [TpupaLlLLeHMe ApryMeHTa.
MpupalleHme yHKUMKM. 3aAQ4UM, MPUBOAALLLME K MOHATMIO MPOM3BOAHOM.
OnpeaeAeHme Npom3BOAHOM. AATOPUTM OTbICKAHMS MPOU3BOAHOM

CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaaa 6
Tema 6.2 TeopeTuyeckoe oby4yeHue 2
MpoU3BOAHLIE CYMMI, POPMYAbI AMDTPEPREHLMPOBAHMA. [PABUAC AMADADEPEHLLMPOBAHMS
pPA3HOCTH
NpoM3BEACHMS, MpakTuyeckoe 3aHaTue 0
YACTHOro POPMYAbI AMCDDEPEHUMPOBAHMA. [TPABMAQ AMADFEPEHLMPOBAHMA
CamocToaTeAbHas paboTa 4
CoaepXxaHue y4ebHOro matepumaad 6
TeopeTuyeckoe oby4eHue 4
Tema 6.3 P y
NMpou3BoAHbIE OnpeaereHne CAOXHOM OYHKLMU. [TPOM3BOAHAS TPUTOHOMETPUHECKMX COYHKLLMM.
TPUFOHOMETPHUYECKUX I'IpOM3BOAHO$| CAOXHOM CbYHKLLVIVI
doyHKUMHK. MpakTuyeckoe 3aHATHE 0
MpousBoAHAS CAOXHOMU B -
& OnpeaeAreHne CAOXKHOM OYHKLMU. TTPOM3BOAHASN TOUTOHOMETPUHECKMX AOYHKLLMM.
HKLLUK -
Y MPOU3BOAHAS CAOXKHOM CDYHKLLMM
CamocToaTeAbHas paboTa 2
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 6.4
TeopeTnyeckoe oby4eHue 1,5
NoHaTHE O

HenpepbIBHOCTH
doyHKUMU. MeTOoA
MHTEPBAAOB

MNoHATME HenpepbIBHOM APYHKLLMKU. CBOMCTBA HEMPEPLIBHOM QOYHKLMM. CB43b
MEXAY HEMPEPBIBHOCTHIO U AMGOADEPEHUMPYEMOCTIO CPYHKLMM B TOHKE.
AATOPUTM PELLIEHUA HEPABEHCTB METOAOM MHTEPBAAOB




MpakTuyeckoe 3aHaTHE

[NoHATME HenpepbIBHOW CPYHKLLMKU. CBOMCTBA HEMPEPLIBHOM AOYHKLMM. CB43b
MEXAY HEMPEPLIBHOCTHIO M AMADADEPEHLMPYEMOCTLIO CDYHKLLMM B TOYKE.
AATOPUTM PELLEHMI HEPOBEHCTB METOAOM MHTEPBAAOB

CamocToaTeAbHas paboTa 0.5
CoaepXaHue y4ebHOro maTtepmand 4
TeopeTu4yeckoe oby4yeHue 2,5
FeoOMETPUYECKMIN CMBICA MPOU3BOAHOM GOYHKLLMM — YTAOBOM KOO OULIMEHT
KACATEABHOM K IPACOUKY COYHKLIMM B TOYKE. YPOBHEHME KOCATEABHOM K TPACOUKY
Tema 6.5 AOYHKUMM. AATOPUTM COCTABAEHUS YOABHEHMA KACATEABHOM K TPAJOUKY GOYHKLLMM
reometpudecknin u  |Y=f(x)
dPU3MHECKUHU CMBICA  [[pakTUyecKoe 3aHsATHE 0
NPoOU3BOAHOM _ _ _
P FeoOMETPUYECKMIM CMBICA MPOU3BOAHOM GOYHKLLMM — YTAOBOM KOO OULIMEHT
KACATEABHOM K IPACOUKY COYHKLIMM B TOYKE. YPOBHEHME KOCATEABHOM K IPACOUKY
ADYHKLMU. AATOPUTM COCTOBAEHMS YPABHEHMS KOCATEABHOM K TPAdOMKY JOYHKLLMM
y=f(x)
CamocToaTeAbHas paboTa 1,5
CoaAepXaHue y4ebHOro matepmaaa 2
Tema 6.6 P y P
¢M3M"|eCKMﬁ CMBICA anIKTM"leCKoe 3dHATUEe 0,5
NPOU3BOAHOW B PUIUHECKMN (MEXAHMHECKMIM) CMBICA MPOM3BOAHOM — MTHOBEHHAOS CKOPOCTb B
NPOECCUOHAABHBIX |MmomeHT BpemeHn t: v =S' (1)
3aAa4ax
CamocToaTeAbHas paboTa 1,5
Tema 6.7 CoaepXxaHue y4ebHOro matepmaad 4
MOHOTOHHOCTbL
dyHKLUMU. TOUKHU
3KCTPEMYMA TeopeTnyeckoe oby4yeHue 2,5




Bo3pacTtaHume n ybbiBOHME AOYHKLMM, COOTBETCTBME BO3PACTAHUS 1 YObIBAHMS
QOYHKLLMM 3HAKY MPOM3IBOAHOM. [TOHSTME NPOM3BOAHOM BbICLLIETO MOPAAKA,
COOTBETCTBME 3HOKA BTOPOM MPOM3BOAHOM BbIMYKAOCTU (BOFHYTOCTM) COYHKLMM HO
oTpeske. 3aA4YM HO MAKCUMYM U MUHUMYM. TTOHATME ACMMNTOTbI, CNOCOBObI UX
onpeAeAeHUs. AATOPUTM MCCAEAOBAHMI AOYHKLLMM M MOCTPOEHMS €€ rPpAadomKa C
MOMOLLLBIO MPOM3BOAHOM. APOBHO-AMHENHAA GOYHKLLMSA

MpakTuyeckoe 3aHATHE 0.5
Bo3spacTtaHume 1 yoblBOHME JOYHKLMM, COOTBETCTBME BO3PACTAHUS M YObIBAHMS
QOYHKLLMM 3HAKY MPOM3BOAHOM. [TOHATME NPOM3BOAHOM BbICLLIETO MOPAAKA,
COOTBETCTBME 3HOKA BTOPOMU MPOM3BOAHOM BbIMYKAOCTU (BOFHYTOCTM) COYHKLMM HO
oTpeske. 3aA4YM HO MAKCUMYM U MUHUMYM. TTOHATUE ACMMMTOTbI, CNOCOObLI UX
onpeAeAeHma. AATOPUTM MCCAEAOBAHMA OYHKLIMM U MOCTPROEHUS €€ rpadomKa C
MOMOLLLbIO MPOM3BOAHOU. APODBHO-AMHEMHAN GOYHKLIMS
CamocToaTeAbHasa pabdoTa |
CoaAepXxaHue y4ebHOro matepmaad 4
TeopeTuyeckoe oby4eHue 3
Tema 6.8 P y
UccAeAOBaHME McCAeAOBAHME AOYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME NPAJOMKOB.
dOYHKLUM U MpakTuyeckoe 3aHATHE 0.5
nocTpoeHue rpacmkos
MccAaeAOBAHME ADYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME MPAJOMKOB.
CamocTosaTeAbHasa paboTa 0,5
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4eHue 1,5
Tema 6.9 HauGoabee |1OXOXAEHME HAMOOABLLIETO M HOMMEHbBLLIETO 3HAYEHMI OYHKLIMIM, MOCTPOEHWE
U HOUMEHbLUEe rPAdOMKOB MHOTOYAEHOB C MCMOAb3OBOHMEM AMMNAPATA MATEMATUYECKOTO
3HaYeHus coyHkumuy |9HAAM3A

MpakTuyeckoe 3aHaTHe 0,5




HaxoXAeHWE HOMOOABLLETO M HOMAMEHBLLIETO 3HAYEHMM COYHKLIMIM, MOCTPOEHME
rOAdOMKOB MHOTOYAEHOB C MCMOAb3OBAHMEM AMMAPATA MATEMATUYECKOTO
AHAAM3A

Tema 6.10 MpodbeccUOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHUE (CoAepXaHue
Haxoxaenune NPUKAGAHOIO MOAYAS) 4
ONTUMAABLHOTO
MpakTuyeckoe 3aHATHE 0.5
pesyAbTATA C
NOMOLLLIO HaunmeHbLuee 1 HaMboAbLLEE 3HAYEHME AOYHKLMM
NPOU3BOAHOM B
npakTu4yeckux saaavax |CamocroatTeAbHas paboTta 3.5
Tema 6.11 CoaepXxaHue y4ebHOro matepmana 2
Peluenune saaa4. KoHTpoAbHasA paboTa 2
MpoussoaHas
doyHkuUuHU, ee POPMYAbI M MPABUAC AMADIDEPEHUMPOBAHMA. MCCACAOBAHME AOYHKLLMM C
npUMeHeHue MOMOLLLbIO MPOU3BOAHOU. HOMBOAbBLLIEE U HOMMEHBLLEE 3HAYEHU AOYHKLLMM
PasaeA 7. MHOrorpaHHUKU U TeAd BpALLLeHUSA 46
CoaepxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4eHue 1,5
MOHATME MHOTOTPAHHUKA. ErO 3AEMEHTbI: BEPLLMHbI, pebpa, rpaHU. AUATOHOAD. OK-01,
Tema 7.1 CeyeHue. BbinykAble 1 HEBBIMYKAbIE MHOTOTPOHHUKM OK-02,
BepwuHbl, pebpa, OK-03,
rPAHM MHOTOrPAHHUKA MpakTuueckoe 3aHaTHe 0 OK-04,
MNOoHATME MHOTOTPAHHUKA. ErO 3AEMEHTbI: BEPLLMHBI, pebpa, rpaHU. AUATOHOAD. OK-05,
CeyeHue. BbinykAble 1 HEBLIMYKAbIE MHOTOTPOHHUKMU OK-0¢,
CamocToaTeAbHas pabdoTa 0.5 OK-07
Tema 7.2 CoaepXxaHue y4ebHOro matepmaaa 2
Mpusma, ee
COCTAaBAfIOLLMUE, TeopeTnyeckoe oby4eHue 1,5




ceyeHue. lNMpamas u
NPABUAbHASA NMPU3MbI

MNoHgTre Npm3mbl. Ee OCHOBOHMS 1M BOKOBbIE FPAHU. BbICOTA Npu3mebl. MNpamas m
HAKAOHHQS MPU3MA. [TPpAaBUABHAOS NPUM3MA. Ee cevyerHne

MpakTuyeckoe 3aHaTue 0
MNoHgTre Npm3mbl. Ee OCHOBOHMS 1M BOKOBbIE FPAHU. BbICOTA Npu3mebl. MNpsamas m
HOKAOHHAS Npu3Ma. MpaBmAbHAS MPM3Mma. Ee ceveHune
CamocToaTeAbHasa paboTa 0,5
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4eHue 1,5
Tema 7.3 MNapaaaeAenmnes, CBOMCTBA MPAMOYTOAbBHOTO MAPAAAEAENMNEAQ, KYD. CeveHne
NapaareAenunea, ky6. Kyba, NapaAreAenmneAd
CeueHune ky6aq, NpakTuyeckoe 3aHATHE 0
napasAeAenuneaa _
MNapaareAenmneAs, CBOMCTBA MPAMOYTOAbBHOIO MAPAAAEAENMMNEAQ, KYD. CeveHune
Kyba, NapaAreAenmneAd
CamocToaTeAbHas paboTa 0.5
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTuyeckoe oby4yeHue 1.5
Tema 7.4 P y
Mupamuaga, ee Mupammaa m ee dAeMeHTbl. CeveHne MMPAammAbL. MPABUAbHAS MMPAMMAQL.
COCTaBAsIOLLMUE, YCceyeHHas nMpammaa
cevenue. l[paBuAbHAA ([pakTudeckoe 3aHATHE 0
NMMpamMuAd. YcevyeHHas
MUMPAMMAQ U ee SAEMEHTLI. CeveHne NMMPAMMALL. [TPABUABHASA MMPAMMUAQ.
NMPAMMUAQ
ycevyeHHaa MMpammaa
CamocTosaTeAbHasa pabdoTa 0,5
Tema 7.5 CoaepXxaHue y4ebHoro matepmaaad 2
BokoBas M MOAHAA  1aophetyyeckoe 0ByyeHMe 1,5

NOBEPXHOCTb MPU3Mbl,
NMUPAMUADI

MAOLLOAL BOKOBOM M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMUADI




MpakTuyeckoe 3aHaTHE

0.5

MAOLLOAL BOKOBOM M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMUADI

CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
Tema 7.6 CUMMETPUA OTHOCUTEABHO TOYKM, MPIAMOM, MAOCKOCTU. CMMETPUS B KyDe,
CMMMeTpMﬂ B Kyﬁe' MAPAAAEAETIUIIEAE, TIOPUIME, TTMPDAMUMAE
napaaAeAenuneAse, (Mpaktuyeckoe 3aHATHE 0
npusme, NMpammae -
CUMMETPUA OTHOCUTEABHO TOYKM, MPIAMOM, MAOCKOCTU. CMMETPUS B KyDe,
NOPAAAEAENUMNEAE, NPUIME, MTUPAMUAE
CamocTosaTeAbHasa pabdoTa 0,5
MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NMPUKAGAHOIO MOAYAS 4
Tema 7.7 P yAs)
Mpumepsl CMMMeTpMﬁ B MpakTuyeckoe 3aHaTHE 0,5
npodpeccuu CUMMETPIMS B NPUPOAE, APXUTEKTYPE, TEXHUKE, B ObITY
CamocToaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro maTtepmaad 2
Tema 7.8 P y P
MpaBUAbHBIE MpakTuyeckoe 3aHaTHE 0.5
MHOTFOrPAHHUKU, UX  IMNoHATME NPABUABHOTO MHOTOTPAHHKMKA. CBOMCTBA MPABUAbHBIX MHOTOIPAHHMKOB
CBOMCTBA
CamocToaTeAbHas paboTa 1,5
CoaepxaHue y4ebHOro matepmana 2
TeopeTuyeckoe oby4eHue 1,5
Tema 7.9
LLUAMHAD, €ro LUMAMHAP 1 ero aAemeHTbl. CevYeHne UMAMHAPQA (MAPAAAEABHOE OCHOBAHMIO M
COCTABASIOLLUE. ocH). Pa3BepTka ULMAMHAPC
CeyeHue UMAMHAPA |[lpakTudeckoe 3aHaTHe 0




LLUAMHAD 1 ero aaemeHTbl. CevyeHne UMAMHAPA (MOPAAAEABHOE OCHOBAHMIO U
ocu). PasBepTka LMAMHAPA

CamocTosaTeAbHasa paboTa 0,5
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 6
TeopeTuyeckoe oby4yeHue 3,5
Tema 7.10 KoHyC 1 ero aaemeHTbl. CevyeHne KOHYyCa (MApAAAEABHOE OCHOBAHMIO M
Kohyc, ero NPOXOASLLLEE YEPES BEPLLIMHY), KOHMYECKME CeYeHMA. PA3BEPTKA KOHYCA
COCTABASIIOLLME.
CeueHue KoHyca NpakTu4yeckoe 3aHATHE 0
KoHyC 1 ero aaemeHTbl. CevyeHmne KOHYyCa (MApAAAEAbBHOE OCHOBAHMIO M
NPOXOASLLLEE YEPES BEPLLMHY), KOHMYECKME CeYeHMA. PA3BEPTKA KOHYCA
CamocToaTeAbHas paboTta 2,5
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4eHue 1,5
Tema 7.11 P y
YceYeHHbIN KOHyc. |YCeYeHHbI KOHYC. Ero 00pasyioLLLas u BbicOTd. CeyeHre yCe4eHHOoro KoHyca
CeyeHune yce4eHHOro |MpakTuyeckoe 3aHATUE 0
KOHyca _
YceyeHHbIn KoHyC. Ero o6pasytoLLas 1 Bbicotd. CevyeHne yCe4eHHOro KOHyCa
CamocToaTeAbHas paboTa 0.5
CoaepXaHue y4ebHOro marepmaad 2
TeopeTtnyeckoe oby4yeHue 1.5
Tema 7.12 LLiap 1 cdoepa. BaammHoe pacnoAoxeHme cadepsbl M MAOCKOCTHU. CevyeHne
Wap u cdepa, ux Lapa, cdoepsl
ceHeHus NpakTuyeckoe 3aHaATHE 0.5

LLlap 1 cdoepa. BzammHoe pacnoAoXeHme cdrepbl U MAOCKOCTHU. CeveHune
Lapa, cdoepsl




CoaepxaHue y4ebHOro matepumaaa 4
TeopeTnyeckoe oby4eHue 3.5
Tema 7.13 MNoHgtne 06 obbeme Tead. Obbem KyOa U MPIMOYTOABHOTO MAPAAAEAENMMNEAQ.
MoHaTHe 06 o6beme |OO6bLEM MPU3MbI U LMAMHAPA. OTHOLLIEHME OObEMOB MOAOOHbLIX TEA.
TeAad. OTHOLWEeHue FEOMETPUYECKMIN CMBICA OMNPEAEAUTEAS 3-TO MOPAAKA
06bEMOB MOAOGHLIX |15 G Tyyeckoe 3aHATHE 0,5
TeA
MNoHaTMe 06 obobeme Tead. OBbem Kyba U MPIMOYTOABHOTO MAPAAAEAENMMEAQ.
OB6bem NPU3Mbl U LMAMHAPA. OTHOLLIEHME ODOBbEMOB MOAOOHbLIX TEA.
FeOMETPUYECKMMN CMBICA OMNPEAEANTEAS 3-TO MOPIAKA
CoaepXxaHue y4ebHoro matepmaaa 2
Tema 7.14 TeopeTnyeckoe oby4eHue 1,5
O6bembl U nAowaan |OBbeMbl MUPAMUMABI U KOHYCA. OBbem LLIAPA. MNMAOLLLOAM MOBEPXHOCTEM TEA
MOBEPXHOCTEU TEA  InnhagkTUyeckoe 3aHATHE 0.5
OObeMbl MIMPAMUABI 1 KOHYCA. OObem LLIAPA. [TAOLLLAOAM MOBEPXHOCTEU TEA
CoaepxaHue y4ebHOro matepmaad 4
Tema 7.15 P Y P
KomMBuHALMK MpakTuyeckoe 3aHaTHE 0.5
MHOTOrpaHHUKOB U TE€A |KOoMBMHALLMKM TEOMETPUYECKMX TEA
BPALLLEHUS
P CamocToaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepmaaa 4
Tema 7.16 MpakTuyeckoe 3aHATUE 0.5
feomeTpuyeckue -
KOMGHHALIMM HG MCNOAb30OBAHME KOMOKMHALMM MHOTOTPAHHMKOB 1 TEA BPALLLEHMS B
NpaKTHKe NPAKTUKO-OPUEHTUPOBAHHbIX 3AAQHAX
CamocTosaTeAbHas paboTa 3.5
CoaepXxaHue y4ebHOro matepumaad 2
Tema 7.17 KoHTpoAbHas paGoTa 2




PeweHue 3aA0M.
MHOrorpaHHMKM U TeAd
BpdALLEeHHUSA

O6beMbl M MAOLLLAAM MOBEPXHOCTU MHOTOTPAHHUKOB M TEA BPALLLEHMS

Pasaea 8. NepBoobGpasHas pyHKUUN, ee NPUMEHEHUe

Tema 8.1
NepBoo6pasHas
doyHkumu. NMpasuaa
HAXOXAEHUA
NnepBooGpPA3HbIX

CoaepXxaHue y4ebHOro matepmaad

TeopeTuyeckoe oby4yeHue

1,5

30AQ40 O BOCCTOHOBAEHMM 3AKOHA ABMIXKEHMS MO M3BECTHOM CKOPOCTU. MNoHATUE
MHTErPUPOBAHMA. O3HOKOMAEHME C MOHATUEM MHTETPAAC U NEPBOOOPAIHOM AAS
AddYHKUMM y=f(X). PeLueHme 30A04 Ha CBS3b MEPBOOBOPA3HOM 1 €€ MPOU3BOAHOM,
BbIYMCAEHME MEPBOODBPA3ZHOM AAT AOHHOM AOYHKLLMK. TABAMLLA GOOPMYA AASA
HOXOXAEHMS MEPBOOBPA3HbLIX. M3y4eHne MPABMAQ BbIMMCAEHUS MEPBOOBPA3HOM

MpakTuyeckoe 3aHaTHE

30AQ40 O BOCCTOHOBAEHMM 3AKOHA ABMXKEHMS MO M3BECTHOM CKOPOCTU. MNMoHATHUE
MHTErPUPOBAHMI. O3HOKOMAEHME C MOHATUEM MHTETPAAC U NEPBOOOPAIHOM AAS
AddYyHKUMM y=f(X). PeLueHme 30A04 Ha CBS3b MEPBOOBPA3HOM 1 €€ MPOU3BOAHOM,
BbIYMCAEHME NEPBOOBPA3ZHOM AAT AOHHOM AOYHKLLMM. TABAMLLA GOOPMYA AAS
HOXOXXAEHMS NEPBOOBPA3HbIX. M3ydeHMe MNPABUAQ BbIYMCAEHMS MEPBOOOPA3HOM

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-0¢,
OK-07

CamocToaTeAbHas pGGOTCI

1,5

Tema 8.2
MAowaab
KPUBOAUHEWNHOM
Tpaneuun. Popmyaa
HbloTOHA — AenbHuua

CoAepXaHue y4ebHOro matepmaad

TeopeTuyeckoe oby4eHue

1,5

30AQ4M, MPUBOAILLME K MOHATUIO OMPEAEAEHHOTO MHTEMDAAQ — O BbIYMCAEHMM
MAOLLLOAM KPUBOAMHEMHOM TRAMNELUMM, O NEPEMELLLEHUM TOYKU. [ToHATHUE
ONPEAEAEHHOTO MHTEMPAAQ. F[EOMETPUYECKMIN U OU3NHECKMIM CMBICA
OMNPEAEAEHHOTO MHTEMPAAA. POPMYAA HblOTOHO— AenBHMLLA

MpakTuyeckoe 3aHaTue




30AQ4M, MPUBOAILLIME K MOHATUIO OMPEAEAEHHOTO MHTEMDAAQ — O BbIYMCAEHUM
MAOLLLOAM KPUBOAMHEMHOM TRAMNELUMM, O NEPEMELLLEHMM TOYKU. [TOHATUE
ONPEAEAEHHOTO MHTEMPAAQ. [EOMETPUYECKMIM 1 GOUINYECKMM CMbICA
OMNPEAEAEHHOTO MHTEMPAAA. POPMYAA HblOTOHO— AenBHMLLA

CamocToaTeAbHas paboTa 1,5
CoaepxaHue y4ebHOro matepmana 2
TeopeTuiyeckoe oby4eHue 1,5
Tema 8.3 P Y
HeonpeAeAeHHHﬁ U [NOHATME HEOMPEAEAEHHOTO MHTETPAAQ
onpeAeAeHHbIN NpakTu4eckoe 3aHATHE 0
UHTErpaAbl
MoHATME HEONPEAEAEHHOTO MHTEMPAAC
CamocToaTeAbHas paboTa 0.5
Tema 8.4 CoaepXxaHue y4ebHOro matepmaaa 4
MoHsTHe 06 TeopeTuyeckoe oby4eHue 1,5
OnpeAeAEHHOM [eOMETPUYECKMIM CMBICA OMNPEAEAEHHOTO MHTEMAAC
MHTErpaAe Kak
NAOLLLOAM MpakTuyeckoe 3aHATHE 0
KPUBOAUHEMUHOMU FeOMETPUYECKMIM CMBICA ONMPEAEAEHHOIO MHTEMNPAAQ
Tpaneuuu CamocToaTeAbHas paboTta 2,5
MpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 2
MpakTuyeckoe 3aHATUE 0.5
Tema 8.5 -
OnpeAeACHHBI reOV/\/\eTpM‘-IeCKI/II/I CMBICA OMNPEAEAEHHOTO MHTEMPAAQ. POPMYAQ HbIOTOHA -
MHTErPAA B XXM3HMU AENBHNLA.
PeLueHmne 3a0A04 HO MPUMEHEHME UHTETPAAO AAS BIMMCAEHUS GOU3MHECKMX
BEAMYMH M MAOLLLOAEM
CamocToaTeAbHasa paboTa 1,5




| AOKA3IATeAIMU

Tema 8.6 CoaepxaHue y4ebHOro matepumaaa 2
Peluenune saaau. KoHTpoAbHasA paboTa 2
NepBoob6pasHas
doyHKUMH, ee MNepBoOBPA3HAL QOYHKLMU. [TPABMAQ HOXOXAEHMS NEPBOODBPA3HLIX. Ee
NPUMEHeHHne NPEUMEHEHME
PaszaeA 9. CteneHu n KopHU. CTeneHHas PyHKLMUSA 20
CoaepXxaHue y4ebHOro matepumaad 4
TeopeTnyeckoe oby4eHue 2
MOHATME KOPHS N-OM CTEMNEHU M3 AEUCTBUTEABHOTO YUCAQ. PYHKLMM MX CBOMCTBA U
Tema 9.1 rpadomkim. CBOMCTBA KOPHS N-OM CTEMEHM
CrteneHHasa doyHKuUMS,
ee CBOWCTBA MpakTuyeckoe 3aHATUE 0.5
MOHATME KOPHS N-OM CTEMEHU M3 AEUCTBUTEABHOTO YUCAQ. PYHKLMM MX CBOMCTBA U
rpadomkim. CBOMCTBA KOPHS N-OM CTEMEHM
CamocToaTeAbHas paboTa 1,5
P oK-01,
CoaepXxaHue y4ebHOro matepmaaa 4 0OK-02,
TeopeTuyeckoe oby4yeHune 2 OK-03,
Tema 9.2 OK-04
Npeo6pasoBaHue MNpeobpa3oBAHME MPPALIMOHAAbHbIX BbIDAXEHMIM oK 05’
BbIPOAXXEHUHU C KOPHAMM |[pakTUYecKoe 3aHATHUE 0.5 OK-07
N-OM CTENEHMU -
MNpeobpa30BAHME MPPALLMOHOABHbIX BbIDAXKEHMIM
CamocToaTeAbHas paboTa 1,5
CoaepXxaHue y4ebHOro matepmaad 4
Tema 9.3 TeopeTnyeckoe oby4yeHue 1.5
CBOMCTBA CTENEHU C  |Mogrpie CTENEHM C AIOBBIM PALMOHAABHBIM NOKA3ATEAEM. CTEMEHHbIE AOYHKLIMM,
PAUUOHAABHBIM U |,y poicTBO M PAdOMKM
AEUCTBUTEAbHbIM
MNpakTu4yeckoe 3aHaATHE 0




MoHaTHMe cTenenHu ¢ AloObIM PALLMOHOABHBIM NOKA3aTeAeM. CTeneHHble doYHKLMM,
MX CBOMCTBA U MOACOUKM

CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOoro matepumaaa 6
TeopeTuyeckoe oby4eHue 3
Tema 9.4 -
POBHOCUABHOCTb MPPALMOHAAbHbIX YPOBHEHMM M HEPOABEHCTB. METOAbI MX
Pewetne peLeHns. PeLuerne MppaUMOHAAbHbBIX YPOBHEHMM M HEPOBEHCTB
MPPALLMOHAABHbIX
yYPABHEHU# 1 MpakTuyeckoe 3aHATHE 0.5
HepaBEeHCTB POBHOCUABHOCTb MPPALMOHAAbHbIX YPOBHEHMM M HEPABEHCTB. METOAbI MX
peLleHns. PelueHme MppaUMOHAAbHBIX YPOBHEHMM M HEPOBEHCTB
CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 9.5
KoHTpoAbHQSA paboTa 2
CTeneHu 1 KOpHMU.
CteneHHas cpyHkuus |ONPEASAeHMEe CTEeNEeHHOM DYHKLMM. VICMOAB3OBAHKWE €€ CBOMCTB MK PELLIeHMN
YPOBHEHMM 1 HEPABEHCTB
PasaeA 10. MNokasaTeAbHAs PyHKLMSA 16
CoaepXxaHue y4ebHOro matepumaaa 4
TeopeTuiyeckoe oby4eHue 1 OK-01,
CreneHb C NPOM3BOAbHBIM AEMCTBUTEAbHBIM NOKa3aTteAem. OnpeaseAeHme OK-02,
Tema 10.1 NOKQA3ATEAbHOM OYHKLLMM, €€ CBOMCTBA M TPAJGOUK. 3HOKOMCTBO C MPUMEHEHMEM OK-03,
Moka3zaTeAbHAs NOKA3ATEABHOM CPYHKLLMN. PeLLeHne NoKA3aTEeAbHbIX YPOBHEHMM OK-04,
dyHKLMA, ee cBoNCTBA |[PYHKUMOHAABHO-TPACPUIECKMM METOAOM OK-05,
MpakTuyeckoe 3aHaTHE 0.5 OK-07

CreneHb C NPOM3BOAbHBIM AEMCTBUTEAbHBIM MOKA3aTeAem. OnpeaseAreHne
MOKA3ATEABHOM COYHKLIMKM, €€ CBOMUCTBA M TPACOUK. 3HOKOMCTBO C MPUMEHEHUEM




NOKQA3ATEABHOM AOYHKLMK. PelLLeHme NoKA3ATEAbHbIX YPOBHEHMIMA
ADYHKLUMOHAABHO-TPADOUYECKMM METOAOM

CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOoro matepumaaa 6
Tema 10.2 MpakTuyeckoe 3aHaTHe 0,5
PeweHue - -
NOKA3ATEABHbIX PeLueHme I'IOKOBOTe/\beIvapOBHeHMI/I N\VeTOAON\ YPCOBHMBAHMSA MOKA3ATEAEM,
YPABHEHMU# 1 METOAOM BBEAEHMI HOBOU NEPEMEHHOM, ADYHKLMOHAABHO-TPAOMYECKMM
HEPABEHCTB METOAOM. PelLLieHMe NOKA3ATEAbHbIX HEPOBEHCTB
CamocToaTeAbHas paboTta 5,5
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTnyeckoe oby4eHue 2
Tema 10.3 P y
CucTemsl PelLueHmne cucTtem NoKAa3aATEAbHbIX YPABHEHMM
NOKA3ATEAbHbIX MpakTuyeckoe 3aHaTHE 0,5
YPABHEHUH _
PeLueHmne cucTtem NoKA3ATEAbHbIX YOABHEHMM
CamocToaTeAbHas paboTa 1,5
Tema 10.4 CoaepXaHue y4ebHoro matepmaaad 2
PeweHue 3aaqQu. KoHTpoAbHas pab6oTa 2
MokasaTeAbHas PelLueHme NoKa3aTeAbHbIX YPOBHEHMM METOAOM YPOABHMUBAHMS MOKA3ATEAEM U
PyHKLMS METOAOM BBEAEHMSA HOBOM MEPEMEHHOM. PeLLieHne NoKA3aTEAbHbIX HEPABEHCTB
Paszaea 11. Aorapudombl. Aorapudomudeckas PyHKLLMUA 30
CoaepXxaHue y4ebHOro matepumaad 4 OK-0T,
Tema 11.1 TeopeTuyeckoe obyyeHue 2 OK-02,
Aorapucm umcaa. AOrapUdOM YUCAQ. AECATUYHBIN M HOTYPAAbHbIM AOTAPUAIMbI, YUCAO € OK-03.
AeCATUYHBIN U : Y / OK-04,
Hququbelﬁ I'IpCIKTM‘-IECKoe 3aHATUE 0,5 OK-O5,
AOTAPUCOMBI, YUCAO € OK-07

Aorapudom YMCAaQ. AECATUYHBIN M HOTYPAAbHbIM AOTAPUAOMBI, YUCAO €




CamocToaTeAbHas pabdoTa 1,5
CoAepXxaHue y4ebHOro matepmaad 6
Tema 11.2 TeopeTuiyeckoe oby4yeHue 2
CeoucTaa CBOMCTBO AOTapUdOMOB. Onepaums AOTapPMAOMMUPOBAHMS.
AOTapUdOMOB.
Onepauys MpakTuyeckoe 3aHATHE 0.5
AorapucomupoBanua [CBOMCTBA AOraprdOmoBs. OnepaLms AOTAPUADMUPOBAHMS.
CamocTosaTeAbHasa pabdoTa 3,5
CoaepxaHue y4ebHOoro matepmana 6
TeopeTnyeckoe oby4eHue 3.5
Tema 11.3 Aorapudommyeckas doyHKLMI U ee CBOMCTBA
NAorapudcdmuyeckas
dOYHKLLMS, €€ CBOWCTBA MpakTu4yeckoe 3aHaTHE 0
Aorapudommyeckas doyHKLLMA U ee CBOMCTBA
CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaaa 8
TeopeTu4yeckoe oby4yeHue 5,5
MoHaTHE AOTaAPUAOMUMYECKOTO YPABHEHMS. OnepaLms NOTEHUMPOBAHMSA. TpKH
OCHOBHbIX METOAC PELLEHMSI AOTAPUADMUYECKMX YOCBHEHMM:
Tema 11.4 PYHKLMOHAABHO-TPAGOMYECKMM, METOA MOTEHUMPOBAHUSA, METOA BBEAEHMI HOBOM
Pewetne nepemeHHom. AorapudomMmieckme HePABEHCTBA
AorapudoMmyecknx
yYPABHEHMiI MpakTuyeckoe 3aHaTHe 0,5
HepAaBEeHCTB MoHaTHEe AOrapUdOMMYECKOTO YPABHEHUS. OnepaLms NOTEHUMPOBAHMA. TpKH
OCHOBHbIX METOAC PELLEHUS AOTAPUADMMYECKMX YOABHEHMM:
PYHKLMOHAABHO-TPATOMHECKMM, METOA NMOTEHUMPOBAHUSA, METOA BBEAEHMSI HOBOM
nepemeHHoMn. Aorapudommyeckme HepPaBEHCTBA
CamocToaTeAbHas paboTa 2




CoaepxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4eHue 1,5
Tema 11.5 AATOPUTM PELLEHUI CUCTEMbI YPABHEHMIM. PABHOCUABHOCTb AOTAPMADMMYECKMX
CuUCTEMbI YPOBHEHMM M HEPOBEHCTB
AOrapucomMHU4ecKmx NpakTuyeckoe 3aHATHE 0
YPOBHEHUH _
AATOPUTM PELLIEHUSI CUCTEMbI YPABHEHMIN. PABHOCUABHOCTb AOTAPMADMMYECKMX
YPOBHEHMM M HEPOBEHCTB
CamocToaTeAbHas paboTta 0.5
NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 2
Tema 11.6 MpakTuyeckoe 3aHATHE 0.5
Aorapudomebl B
NPUPOAE M TEXHUKE NoumeHeHne /\OFOpMdvDN\O. Aorapmdommyeckas CiMpab B npupoae. Ee
MATEMATUYECKME CBOMCTBA
CamocToaTeAbHas paboTa 1,5
Tema 11.7 CoaepXxaHue y4ebHOro matepmaaa 2
Peluenue 3aAa4. |k ourpoabHas paGoTa 2
Aorapudpmbl.
Aorapudmuydeckas [Aorapmdommyeckas PyHKLMA. PeLleHme NpoCcTenLLmx AOrapmudoMmMyeckmx
doyHKUMUS YPOBHEHMM
PasaeA 12. MHOXeCcTBA. DAeMeHTbl Teopuu rpacpos 10
CoaepXxaHue y4ebHOro matepmaaa 3
TeopeTnyeckoe oby4yeHue 1.5 OK-01,
Tema 12.1 MoHaTME MHOXECTBA. [ToAMHOXECTBO. Onepaumm C MHOXECTBAMM OK-02,
MHoxecTBa NpakTuyeckoe 3aHATHE 0 OK-03,
Ko OK-04,
OMBUMHMPOBAHHOE 3AHATHUE
P OK-05,
CamocToaTeAbHas paboTa 1,5 OK-07




NMpodrecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXaHHUe (CoAepXaHue

NPUKACGAHOTO MOAYAS 3
Tema 12.2 P yAs)
Onepauuu ¢ MpakTudeckoe 3aHsTHE 0.5
MHOXeCcTBaMH Onepaumm C MHOXECTBAMMU. PeLLieHmne NPUKAGAHBIX 30ACY
CamocTosaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 12.3 NpakTuyeckas paborta 0.5
Fpadpbi MNoHgtre rpadoa. CBA3HbIM rPAdD, AEPEBO, LKA rPAdd HA MAOCKOCTH
CamocToaTeAbHas paboTa 1,5
Tema 12.4 CoaepXxaHue y4ebHoro matepumaaad 2
PeweHue 3aaqQu. KoHTpoAbHas pab6oTa 2
MuoxecTBa, TPAbI U | 56011111 ¢ MHOXECTBAMM. ONMCAHUE PEAABHBIX CUTYALMMA C MOMOLLLIO
UX NnpuMeHeHue MHOXeCTB. MpUMEHEHME TPACDOB K PELLEHUIO 30ACY
PasaeA 13. DAeMeHTbl KOMBGUHATOPUKU, CTATUCTUKU U TEOPUU BEPOSATHOCTEMN 28
CoaAepXxaHue y4ebHOro matepmaad 8
TeopeTu4yeckoe oby4yeHue 3.5
Tema 13.1 MNepeCTAHOBKM, PA3MELLLEHUS, COYETAHMS.
OCHOBHbI€ NOHATUS OK-01
KOMGUMHATOPUKM MpakTuyeckas paboTta 0 OK.02
NepeCTaHOBKM, PA3ZMELLEHMSA, COHETAHMA. OK-03
CamocToaTeAbHas paboTa 4,5 OK-04,
CoaepXxaHue y4ebHOro matepumaaa 4 OK-05,
Tema 13.2 OK-07
TeopeTnyeckoe oby4eHue 3.5

Cob6bITHE, BEPOSATHOCTD
coObiTHA. CAOXEHHE U
YMHOX€EHue
BEPOATHOCTEN

COBMECTHbIE M HECOBMECTHbIE CODbITUSA. TEOPEMbI O BEPOSTHOCTU CYMMBbI

COObITMN. YCAOBHAOS BEPOATHOCTb. 30BUCUMbBIE W HE3ABUCUMbIE COOBITUA. TEOPEMBbI

O BEPOATHOCTU MPOU3BEAEHMA COOBITUM.




MpakTudeckas paboTa

COBMECTHbIE M HECOBMECTHbIE CODBITUS. TeOpeN\bI O BEPOATHOCTUN CYMMbI

COObITMN. YCAOBHAOS BEPOATHOCTb. 30BUCHMMbIE W HE3ABUCUMbIE COBBITUA. TEOPEMDI

O BEPOATHOCTU MPOU3BEAEHMA COOBITUM.

CamocToaTeAbHas paboTa 0.5
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NMPUKACAHOTO MOAYAS 3

Tema 13.3 P yAs)

BeposaTHOCTDL B NpakTudeckas pOGOTCI 0.5
NPO¢PECCUOHAABHBIX |OTHOCUTEALHAS YOCTOTA COBBITUS, CBOMCTBO €€ YCTOMYMBOCTH. CTATUCTMYECKOE

3aaadax ornpeaeAeHmne BepoFITHOCTU. OLLEHKO BEPOITHOCTH CODbLITUS
CamocToaTeAbHas paboTa 2,5
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTu4yeckoe oby4eHue 3.5
Burabl CAY4QMHBIX BEAUMYMH. ONpeAEAEHNE AMCKPETHOM CAYHAMHOM BEAUYMHDI.

Tema 13.4 30KOH pacnpeAeAeHns AMCKPETHOM CAYHOMHOM BEAMYMHDI. E€ YMCAOBbIE

A?CerT"q" XAPAKTEPUCTUKM
CAYHOMHAs BEAUYMHA,
3AKOH ee MpakTuyeckas padoTta 0
pacnpeaeAeHus Buabl CAY4QMHbBIX BEAUMYMH. ONpeAEAEHNE AMCKPETHOM CAYHAMHOM BEAMYMHDI.

30KOH pACNPEAEAEHUT AUCKPETHOM CAYHOMHOM BEAMYMHBI. E€ YUCAOBbIE
XAPOKTEPUCTUKM
CamocToaTeAbHasa paboTa 0,5
CoaepxaHue y4ebHOro matepumana 4
TeopeTnyeckoe oby4eHue 3.5

Tema 13.5

3aAa4M BapuauMOHHbIN PAA. [TOAUIOH 4YACTOT U rTMCTOrpAmMma. CTaTUMCTUYECKME
MaTemaTuyeckoi  |[XOPOKTEPUCTUKM PIAQ HODAIOAQEMbIX ACHHbIX
CTATUCTUKMH MpakTuyeckas pa6oTta 0




BapuauMoHHbIM PAA. TOAMIOH YHOCTOT U TMCTONPAMMA. CTATUCTUYECKME
XOPOAKTEPUCTUKM PIAC HODAIOACGEMBbIX ACHHbIX

CamocTosaTeAbHasa paboTa 0,5
MpodhecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEpPXKAHME
NPUKACAHOTO MOAYAS 3
Tema 13.6 P yAs)
CocTaBAeHue Tabauu, 1 |[IPakTuyeckas padota 0.5
AUArpamm Ha MNepBrMYHas 0BPABOTKA CTATUCTUYECKMX AQHHbIX. [padomyeckoe mx
npakTuke NPEACTABAEHME. HOXOXAEHME CPEAHUX XAPAKTEPUCTUK, HODAIOAQEMbBIX AQHHbIX
CamocToaTeAbHas pabdoTa 2,5
Tema 13.7 CoaepXxaHue y4ebHOro matepmaaa 2
Peluenune saaau. KoHTpoAbHasA paboTa 2
DAEMEHTHI
KOMOUHATOPUKM,
CTATUCTUKU U TEOPUU [DAEMEHTbI KOMOUMHATOPMKM. COBbITME, BEPOITHOCTb COObITUI. CAOXKEHME U
BEpPOSATHOCTEMN YMHOXEHME BEPOATHOCTEM
PaszaeA 14. YpaBHEHUs U HEPABEHCTBA 24
CoaepXxaHue y4ebHOro matepmaad 4
TeopeTu4yeckoe oby4eHue 3.5
POBHOCUABHOCTb YPOBHEHMM M HEPABEHCTB. OnpeaeAeHmni. OCHOBHbIE TEOPEMbI OK-0T,
Tema 14.1 POBHOCUABHbBIX MEPEXOACX B YPABHEHMAX M HEPABEHCTBAX. OOLLIME METOADI OK-02,
PCIBHOCMAI:I-;OCTI: pPEeLLEHMA YPOABHEHUI: MEPEXOA OT PABEHCTBA OYHKLIMIM K PABEHCTBY APIYMEHTOB OK-03,
YPOABHEHMI AAS MOHOTOHHbIX OYHKLLMM, METOA PA3AOXKEHMA HO MHOXMUTEAU, METOA BBEAEHMUS OK-04,
HOBOMW NEepeEMEHHOM, YHKLMOHAABHO-TPACOUMYECKMM METOA OK-05,
HepaBeHcTB. O6wue OK-06
NpakTuyeckas paboTta 0 '

MEeTOADbI peLlueHus

QK07




POBHOCUMABHOCTb YPOBHEHMIM U HEPABEHCTB. OnpeaeAeHms. OCHOBHbIE TEOPEMBI
PCABHOCMKAbHbBIX MEPEXOAAX B YPABHEHMAX M HEPABEHCTBAX. OBLLIME METOAbI
pPEeLLEHMA YPOABHEHUI: MEPEXOA OT PABEHCTBA AOYHKLLMIM K PABEHCTBY APIYMEHTOB
AAS MOHOTOHHbIX OYHKLLMU, METOA PA3AOXKEHMA HO MHOXMTEAU, METOA BBEAEHMS
HOBOM NEPEMEHHOM, DYHKLIMOHAABHO-TPADOUYECKMM METOA

CamocTosaTeAbHas paboTa 0.5
CoaepXxaHue y4ebHOro matepumaad 4
TeopeTuyeckoe oby4yeHue 3.5
O0BLUME METOABI PELLIEHNA HEPABEHCTB: NEPEXOA OT CPOBHEHUS 3HAYEHMM
AOYHKLUMM K CPOBHEHMUIO 3HAYEHUM APTYMEHTOB AAS MOHOTOHHbBIX QOYHKLLMI, METOA
Tema 14.2 MHTEPBAAOB, OYHKLMOHAABHO-TPAMOUYECKMIM METOA. NPadoUYECKMIN METOA
rpqcbuquKMﬁ MeToA [PEeLUeHMs ypOBHeHVI;I M HEPABEHCTB
peLeHns YpaBHEeHUHN, MpakTuyeckas padoTta 0
HepAaBeHCTB _
O0OLLME METOAbI PELLIEHNA HEPABEHCTB: NEPEXOA OT CPOABHEHUS 3HAYEHMM
YHKLMM K CPABHEHMUIO 3HAYEHUM APTYMEHTOB AAT MOHOTOHHBIX AOYHKLMM, METOA
MHTEPBAAOB, OYHKUMOHAABHO-TPACOUIECKMIN METOA. PAdDOUIECKMN METOA
peLLEHM YPOBHEHMIN U HEPOBEHCTB
CamocToaTeAbHas pabdoTa 0.5
CoAepXaHue y4ebHOro matepmaad 4
TeopeTtnyeckoe oby4eHue 2
OnpeaeAeHne MOAYAS. PACKpbITME MOAYAS MO onpeaeAeHuto. NpocTtenLume
Tema 14.3 YPOBHEHMA U HEPABEHCTBA C MOAYAEM. [IDMMEHEHUE PABHOCKMABHbLIX MEPEXOAOB
YpaBHEeHHUA U B ONPEAEAEHHbIX TMNOX YPABHEHMM M HEPOBEHCTB C MOAYAEM
HepaBeHCTBa C NpakTuyeckas pa6oTa 0.5

MOAYAEM

OnpeaeAeHne MOAYAS. POCKPbITUE MOAYAS MO ONpeAeAeHuto. [poctenume
YPOBHEHMA U HEPABEHCTBA C MOAYAEM. [TDMMEHEHUE PABHOCKMABHbIX MEPEXOAOB
B ONMPEAEAEHHbIX TMMNAX YPOBHEHMIN U HEPOBEHCTB C MOAYAEM




CamocToaTeAbHas pabdoTa 1,5
CoAepXxaHue y4ebHOro matepmaad 6
TeopeTuyeckoe oby4eHue 4
Tema 14.4 3HAKOMCTBO C NAPAMETPOM. lNMpocTenLLme YPABHEHUS M HEPOBEHCTBA C
YpaBHeHus u NAPAMETOOM
HepaBeHCTBA C MpakTuyeckas pa6oTta 0.5
NAapameTpamm _
3HAKOMCTBO C NAPAMETPOM. lpocTenLLme YPABHEHUS M HEPOBEHCTBA C
NOPAMETPOM
CamocToaTeAbHas paboTa 1,5
Tema 14.5 MpodhecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEpPXAHME
CocTasAeHue u NPUKAAGAHOTO MOAYAS) 4
peLueHue NMpakTu4eckue 3aHATUS 0,5
npocdeCcCUOHAAbHbIX >
eLeHMe TEKCTOBbIX 3AAQY NPOdDECCHMOHAABHOIO COAEPXKAHMS
30A04 C MOMOLLLIO A pOcH ACP
YPOBHEHUH CamocToaTeAbHasa pabdoTa 3.5
CoaepXxaHue y4ebHOro matepumaad 2
Tema 14.6 MpakTuyeckoe 3aHATUE 0.5
PeweHue 3aaa4. ~
YpaBHEHMS U O0OLLME METOAbI PELLIEHMNA YPOBHEHUI. YPABHEHMSA M HEPABEHCTBA C MOAYAEM U
HEPABEHCTBA C NOPAMETPAMM
CamocToaTeAbHas paboTa 1,5
MpomexyToyHas atTtecTaumnsa (SK3ameH) 6
Bcero: 340




3. YCAOBUS PEAAU3ALUN OBLLLEOBPA3OBATEABHOW AUCLLIUMAUHDI

3.1. AA9 peaAM3aLMM MPOrPAMMbI OBLLLEODPA30BATEABHOM AMCLIMMAMHDI
AOAXKHO OblTb  MPEAYCMOTPEHO CAEAYIOLLEE MATEPUAABHO-TEXHMYECKOE
obecnevyeHue:

MNpon  peaamsaumm  OBPA30OBATEAbHbLIX  MPOrPAMM  MCMOAb3YIOTCS
MHOOPMOLMOHHBIE  TEXHOAOTMM,  TEXHMYECKME  CPEACTBA, 4 TAKXE
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  ODPA30BATEAbHbIE U
MHJOOPMALMOHHbBIE PECYPChI, PEKOMEHAOBAHHbIE PYMO, AAF MCMNOAb3OBAHMS
B OOpPa30BATEABHOM nMpouecce. [lpn POPMMPOBAHMM  OUDAMOTEYHOTO
OHAQ OOPA30OBATEABHOM OPrAHM3ALMEN BbIDMPAETCS 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
dopmMa y4ebHoro nocobud 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
obpalleHud: 30.01.2024). — PeXXmm AOCTYMNA: MO NMOAMMUCKE.

. Kapn, A. . Matematmnka. YacTb 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 U 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 oOpaLLEHMUS:
30.01.2024). — Pexxum 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 : lNpoceeluenmne, 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.

. duieHko, U. B. Matematuka. feometpms. 30AA4YHMK. BA30BbIM YPOBEHD
DAEKTPOHHAS doopma y4ebHoro nocoodms aaga Cro / U. B. duenko, C. A.
LLlectakoB. - Mocksa : lpoceelueHmne, 2024. - ISBN 978-5-09-110606-0. -
TeKCT : 3AEKTPOHHbIM. - 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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