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

CoaepxaHue y4ebHoro matepmaad (0OCHOBHoOE U

HaumeHoBaHue npodeCCUOHAAbHO-OPUEHTUPOBAHHOE), AdGOPATOpPHbIE U O6bem Popmupyemblie
PA3AEAOB U TEM NPAKTUHECKUE 3AHATUSA, MPUKAGAHOU MOAYADb (MPU HAOANYUM) Yyacos KOMMNEeTEeHUUH
OcHOBHOEe coaepXaHue
Pasaea 1. lloBTOpeHME Kypca MATEMATUKM OCHOBHOM LUKOADI
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTuyeckoe oby4yeHue 1.5
I 1 BA30BblE 3HAHMA M YMEHMSI MO MATEMATUKE B MPOFECCUOHAABHOM U B
ma 1. -
ema NOBCEAHEBHOM AEATEABHOCTM.
LLeAb ¥ 30A04M
MATEMATHKH NPH MpakTuyeckoe 3aHATHE 0,5
OCBOEHUU BA30BblE 3HAHMA M YMEHMSI MO MATEMATUKE B MPOFECCUOHAABHOM U B
CNeLMUAAbHOCTH NOBCEAHEBHOM AEATEABHOCTU.
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
AEeNCTBUI HOA MOAOXKMTEABbHBIMM U OTPULLATEABHBIMM YUCACQMM,
OObIKHOBEHHbIMM U AECATUYHBIMIK APODIMM.
AENCTBUSA CO CTEMEHIAMM, DOPMYAbI COKPALLLEHHOTO YMHOXEHMS.
MpakTuyeckoe 3aHATHE 0,5
Tema 1.2
Yucaa 1 BbIMUCAEHMUS. AENCTBUI HOA MOAOXKMTEAbHBIMM U OTPULLATEABHBIMM YUCATMM,
Bbipa>keHus u OObIKHOBEHHbIMM U AECATUYHBIMM APODIMM.
npeobpa3oBaHus AENCTBUI CO CTEMEHIMM, ADOPMYAbI COKPALLLEHHOTO YMHOXEHMS.
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 2
MNpakTuyeckoe 3aHATHE 2
Tema 1.3. OK-0T, OK-02,

FraAamaTrnuua um

Nk _-NR OYk_-NA




BMABI MAOCKMX COUTYP U MX MAOLLLOAb.
MNP AKTUKO-OPUEHTUPOBAHHbIE 3AAQYM B KYPCE FrEOMETPUU HA
MAOCKOCTHU

Tema 1.4
MpoueHTHbIE
BbIYUCAEHUSA

CoaepxaHue y4e6bHOro matepumana

MpakTuyeckoe 3aHATHE

MpoCTbie NPOLLEHTHI, PA3HbIE CMOCOObI UX BbIMMCAEHMA. CAOXKHbIE
MPOOLLEHTbI

CoaepXxaHue y4ebHOro matepumaaa

MpakTuyeckoe 3aHaTHE

Tema 1.5
YpaBHEHUSs U AVHENHbIE, KBOAPATHbIE, APOBHO-AMHEMHBIE YPOBHEHUS 1
HepaBeHCTBA HEPABEHCTBA
CoaepXxaHue y4ebHOro matepmaaa
TeopeTnyeckoe oby4yeHue
Cnocobbl peLleHUs CUCTEM AMHEMHDBIX YPOABHEHUI. [TOHITHA: MATPULLA
2X2 1 3x3, onpeAeArTEAb MATPMULBI. MeToa Faycca. Cuctemebl
HEAMHENHBIX YPOBHEHMM. CUCTEMbI HEPABEHCTB
MpakTuyeckoe 3aHaTHE
Tema 1.6 Cnocobbl peLLEHUT CUCTEM AMHEMHBIX YPOBHEHMM. [TOHATUS: MATPMLA
CucTeMbl YPABHEHUU U |2x2 1 3x3, onpeaeArTEAb MATPULBIL. MeToa Faycca. CUCTEMbI
HEPABEHCTB HEAMHEMHBIX YPABHEHMU. CUCTEMbI HEPOBEHCTB
CoaepxaHue y4ebHOro matepumaaa
KoHTpoAbHaSA paboTa
Tema 1.7 Bbl4MCAEHMS 1 NPEOBPA30BAHMI. YOABHEHUS M HEPABEHCTBA.

BXOAHOM KOHTPOADb

[eomeTpUra HO MAOCKOCTM

PasaeA 2 lMpsimbie U NAOCKOCTHU B NPOCTPAHCTBE

CoAepXxaHue y4ebHOro matepumaaa

OK-01, OK-03,

OK-04, OK-07




Tema 2.1.

OCHOBHbIE NOHATUSA
CTEpPEOMETPUM.
PacnoAoXxeHue npsambix
U NAOCKOCTEM

TeopeTnyeckoe oby4yeHue

1.5

Mpeamert ctepeomeTpmm. OCHOBHbIE MOHATUA (TOYKA, MPAAMAS,
MAOCKOCTb, MPOCTPAHCTBO). OCHOBHbIE OKCUOMbI CTEPEOMETPUM.
MNepecekaLmecs, NAPAAAEAbHbIE M CKPELLMBAOLLIMECS MPSMbIE.
MPU3HAK M CBOMCTBO CKPELLIMBAOLLMXCS MPAMBbIX. OCHOBHbIE
NPOCTPAHCTBEHHbIE OUTYPbI.

MpakTuyeckoe 3aHATHE

0.5

MNpeamet ctepeomeTpum. OCHOBHbIE MOHATUA (TOYKA, NPIAMAS,
MNAOCKOCTb, MPOCTRAHCTBO). OCHOBHbIE AKCUOMbI CTEREOMETPUM.
MNepecekatoLmecs, NAPAAAEAbHbIE M CKPELLMBAOLLIMECS NPSMbIE.
MPU3HOK 1M CBOMCTBO CKPELLIMBAKOLLLIMXCA MPSIMbIX. OCHOBHbIE
NPOCTPAHCTBEHHbIE COUTYPBI.

Tema 2.2.
MapaAAeAbHOCTDb
NPSMBbIX, NPSMOM U
NAOCKOCTH, MAOCKOCTEHN

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

MNapAAAEAbHbBIE MPAMAT U MAOCKOCTb. OnpeaeAeHme. Nprn3HaK.
CBOMCTBA (C AOKQ3ATEABCTBOM). [TAPAAAEABHBIE MAOCKOCTM.
OnpeaeaenHume. MpumsHak. CBOMCTBA (C AOKA3ATEABCTBOM). TETPAIAP U
ero 3AEMEHTHI. [TapaAAeAenmneA 1 ero 3AnemMeHTbl. CBOMCTBA
NPOTUBOMOAOXHbBIX TPAHEN M AMATOHAAEN MAPAAAEAENUMEAQ.
NocTpoeHme ceveHnn. Pelienme 30A0.

MpakTuyeckoe 3aHaTHe

MNAapAAAEAbHbIE NPIMAS U MAOCKOCTb. OnpeaeAeHme. MNpu3HaK.
CBOMCTBA (C AOKQ3ATEABCTBOM). [APAAAEABHBIE MAOCKOCTM.
OnpeaeaerHme. MpumsHak. CBOMCTBA (C AOKA3ATEABCTBOM). TETPASAP U
€ro dAeMeHTbI. NapaAreAennneA 1 ero IAeMeHTbl. CBOMCTBA
NPOTUBOMOAOXHbBIX TPAHEN M AMATOHAAEN MAPAAAEAENUMEAQ.
NocTpoeHme cevyeHmn. Peluenme 30A04.




CoaepXxaHue y4eBbHOro matepumana 2
TeopeTuyeckoe oby4eHue 1.5
MNepneHAMKYAdpPHbIE MPdMble. [TAPAAAEAbHbIE MPIMbIE,
NepPneHAMKYAIPHbIE K MAOCKOCTU. [PU3HAK NEPNEHAMKYAIPHOCTH
NPAMOM U MAOCKOCTM. AOKA3ATEABCTBO. [1EepPNeHAMKYAID U HOKAOHHQS.
[NepneHAMKYASPHbIE MAOCKOCTHU. [PU3HAK NEPNEHAMNKYAIPOHOCTH
MAOCKOCTEN. AOKA3ATEALCTBO.
PaccTosgHMa B NPOCTPAHCTBE
MpakTuyeckoe 3aHATHE 0,5
MNepneHAMKYAdpHble NMpsmble. NApPAAAEAbHbIE MPIMbIE,
NePnNEeHAMKYAIPHbIE K MAOCKOCTU. MNMPM3HAK NEPNEHAMKYAFOHOCTM
Tema 2.3. NPAMOM U MAOCKOCTU. AOKOA3ATEABCTBO. [EepPNeHAMKYAID U HOKAOHHQS.
MNepneHAUKYASIPHOCTL  |[TepneHAMKYASPHbIE MAOCKOCTU. MNPU3HAK NEPNEHAMKYAIPHOCTM
NPSMbIX, NPSMOM U MNAOCKOCTEN. AOKA3ATEALCTBO.
NAOCKOCTH, NAOCKOCTEHN |PACCTOIHMS B MPOCTPAHCTBE
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTnyeckoe oby4yeHue
Teopema o Tpex NeprneHAMKYAIPOX. AOKA3ATEALCTBO. YTOA MEXAY
NPAMOM U MAOCKOCTBIO. YTOA MEXAY MAOCKOCTIMM
Tema 2.4 MpakTuyeckoe 3aHaTHE 1
Teopema o Tpex Teopema o Tpex NeEPrNeHAMKYAIPAX. AOKA3ATEALCTBO. YTOA MEXAY
nepneHAUKYAIpax NPSIMOM U MAOCKOCTBIO. YTOA MEXAY MAOCKOCTAMM
Tema 2.5.
NapaAAeAbHbie, NMpodecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
nepneHANKYASiPHbIE, MPUKAGAHOTO MOAYAS) 4
cKpelwmBaoLwmecs
npsimblie TeopeTnyeckoe oby4yeHue 3




AKCHMOMbI CTEPEOMETPUM. NePNEHAMKYAFPHOCTb MPIMOMN U
MNAOCKOCTH, MAPAAAEABHOCTb ABYX MPAMbIX, MEPMNEHAMKYAAPHbIX
MAOCKOCTH, MEPNEHAMNKYAFPHOCTb MAOCKOCTEM

MpakTuyeckoe 3aHATHE

AKCHMOMbI CTEpEOMETPUN. [TepneHAMKYAIPHOCTb NPSIMOM U
MAOCKOCTU, MAPAAAEABHOCTb ABYX MPSMBbIX, MEPMEHAMKYASOHbIX
MNAOCKOCTU, NEPNEHAMKYASPHOCTb MAOCKOCTEM

Tema 2.6.

PewweHue 3aaau.
Mpsmbie U NAOCKOCTHU B
NPOCTPAHCTBE

CoaepXxaHue y4ebHOro matepmaaa

KoHTpoAbHaSA paboTa

PacnoAoXeHue NpsmbIX U MAOCKOCTEM B MPOCTPAHCTBE.
MNepneHAMKYAIPHOCTb M MAPAAAEABHOCTb MPSIMBbIX M MTAOCKOCTEMN.
CKpELLMBAIOLLMECH MPAMbIE

PasaeA 3. KoopAuHaTbl U

BEKTOPbI

Tema 3.1

AeKapToBbl
KOOPAUHATHI B
NPOCTPAHCTBE.
PaccTosHue mexay
ABYMSl TOYKAMMU.
KoopAMHATbI cepeAUHbl
oTpeskKa

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

AeKapTOBbl KOOPAMHATLI B MPOCTPAHCTBE. [TpocTenLume 3a0A044 B
KOOPAMHATAX. POCCTOAHME MEXKAY ABYMS TOYKAMMU, KOOPAMHAOTbI
CcepeAnHbl OTpe3Ka

MpakTuyeckoe 3aHATHE

AEKAPTOBbI KOOPAMHATBI B MPOCTPAHCTBE. [TpocTemLme 30AQ4M B
KOOPAMHATAX. POCCTOAHME MEXKAY ABYMA TOYKAMMU, KOOPAMHAOTbI
CcepeAnHbl OTpe3KA

OK-02, OK-03,
OK-04, OK-07

Tema 3.2
BekTopbl B
NPOCTPAHCTBE.

CoaepXxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4yeHue




YroA mexay BEKTOpamMMm.
CkaaspHoe
npousBeAeHue
BEKTOPOB

BekTopsbl B mpocTpaHcTBe. CAOXEHUE U BbIMUTOHME BEKTOPOB.
YMHOXEHME BEKTOPA HA YUCAO. KOMMAGQHAOPHbIE BEKTOPLI. CKAAIPHOE
NPOU3BEAEHME BEKTOPOB. PO3AOXEHME BEKTOPA MO TPEM
HEKOMMAQHOPHbIM BEKTOPAM. KOOPAMHATEI BEKTOPA, CKAAIPHOE
NOOKM3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXKAY BEKTOPAMMU,
YTOA MEXAY MPAMOM U MAOCKOCTbIO, YTOA MEXAY MAOCKOCTIAMM.
YPpaBHEHME MAOCKOCTU. [EOMETPUYECKMIM CMBICA OMPEAEAUTEAR 2X2

MpakTuyeckoe 3aHaTHE

BekTopsbl B npocTpaHcTBe. CAOXEHUE U BbIMUTAHUME BEKTOPOB.
YMHOXEHME BEKTOPA HA YUCAO. KOMMNAOHAOPHbIE BEKTOPLI. CKAOAFPHOE
NPOM3BEAEHME BEKTOPOB. PA3AOXKEHME BEKTOPA MO TPEM
HEKOMMAQHAPHbBIM BEKTOPAM. KOOPAMHATEI BEKTOPA, CKAAIPHOE
NOOKM3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXKAY BEKTOPAMMU,
YTOA MEXAY MPAMOM U MAOCKOCTbIO, YTOA MEXAY MAOCKOCTIAMM.
YPpaBHEHME MAOCKOCTU. [EOMETPUYECKMIM CMBICA OMNPEAEAUTEAR 2X2

Tema 3.3
MpakTuko-opueHTUpOBa
HHbI€ 30AQ4YM HA

MpodrecCUOHAABHO-OPUEHTUPOBAHHOE COAEPXAHHKE (COAEpPXaHKe
NPUKAGAHOTO MOAYAS)

MpakTuyeckoe 3aHaTHe

KOOPAUHATHOM KOOpAMHATHAS MAOCKOCTb. BblMMCAEHME PACCTOAHMM U MAOLLLOAEM HA
NAOCKOCTHU NAOCKOCTU. KOAMYECTBEHHbIE PACYHETHI
Tema 3.4 CoaepXxaHue y4ebHOro matepmaaa

PeweHue 3aA0M.
KoopAMHATbI U BEKTOPbI

KoHTpoAbHas paGoTa




AEKAPTOBbI KOOPAMHATbI B MPOCTPAHCTBE. BEKTOPbI B MPOCTPAHCTBE.

CAOXEHUE U BbIYUTAHUE BEKTOPOB. Y MHOXEHME BEKTOPA HA YMCAO.
KomnAaaHapHble BEKTOPbI. CKAAIPHOE NPOU3BEAEHME BEKTOPOB.
Pa3AOXeHMe BEKTOPA MO TPEM HEKOMMAAHAPHbLIM BEKTOPAM.
MNpocTtenLume 30A041 B KOOPAMHATOX. KOOPAMHATLI BEKTOPA,
PACCTOAHME MEXAY TOYKAMM, KOOPAMHATLI CEPEAMHDBI OTPE3KA,
CKAAAPHOE MPOU3BEAEHMNE BEKTOPOB B KOOPAMHATAX, YTOA MEXAY
BEKTOPAMM, YTOA MEXKAY MPIMOM M MAOCKOCTBIO, YTOA MEXKAY
MAOCKOCTAMM

PasaeA 4. OCHOBbI TPUroHOMETpPUU. TPUroHomeTpudeckme PyHKLMUU

Tema 4.1
TpuroHomeTpu4yeckue
dyHKLMH
NMPOU3BOABHOIO YrAQ,
Yyucaa. PaanaHHas m
rPaAyCcHAs mepda yraa

CoaepxaHue y4e6GHOro matepumana

TeopeTuyeckoe O6Y"|eH ne

POAMOHHQAS Mepa yrAd. NOBOPOT TOYKM BOKPYT HAYOAQ KOOPAMHAT.
OnpeaeAeHme CHMHYCa, KOCUHYCA, TOHFEHCA U KOTAHIEHCA. 3HAKM
CUHYCQ, KOCMHYCQ, TAHIEHCA M KOTOHIEHCA MO YETBEPTIM.
3ABUCUMOCTb MEXAY CUHYCOM, KOCUMHYCOM, TAHTEHCOM U
KOTAHIEHCOM OAHOTO M TOTO Xe YrAd

MpakTuyeckoe 3aHATHE

PAAMAHHOS Mepa yrAd. NOBOPOT TOYKM BOKPYT HOYOAG KOOPAMHAT.
OnpeAeAeHUne CUHYCA, KOCKMHYCA, TOHFEHCA M KOTAHTEHCA. 3HAKM
CUMHYCQ, KOCMHYCQ, TOHFEHCA M KOTAHIEHCA MO YETBEPTIM.
30BUCUMOCTb MEXAY CUHYCOM, KOCHUHYCOM, TAHTEHCOM MU
KOTOHIEHCOM OAHOTO M TOTO Xe YrAd

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

TpUroHomeTpUiyeckme ToxKaecTBd. CUHYC, KOCUHYC, TAHFEHC U

Tema 4.2

OCHOBHbIE KOTQHIEHC YITAOB A U - A. POPMYAbI MPUBEAEHMS

TpuroHomeTpuieckue |lpakTuyeckoe 3aHsATHE OK-01, OK-02,
TOXAECTBA. OK-03, OK-04,

PopMYAbI MDUBEAECHUSA

OK-05, OK-06, OK-07




TpuUroHomeTpuieckme ToxaecTBa. CUHYC, KOCHMHYC, TOHTEHC U
KOTOHIEHC YTAOB A U - A. POPMYAbI MPUBEAEHMS

CoaepxaHue y4ebHOro matepmaaa 8
TeopeTnyeckoe oby4yeHue 7
CyMMa 1 pa3HOCTb CHUHYCOB. CYMMA M PA3HOCTb KOCMHYCOB. CUHYC
M KOCMHYC ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ.
MNpeoBpa30BAHMA CYMMbI TPUTOHOMETPMHECKMX AOYHKLMM B
NPOU3BEAEHME U MPOU3BEAEHUT B CYMMY. BblipaXkeHue
TPUTOHOMETPUHECKMX OYHKLMIM YePE3 TOHFEHC MOAOBMHHOIO
aprymeHTa. MNpeobpa3oBAHMS NPOCTEMLLMX TPUMTOHOMETPUYECKMX
BbIDODKEHMM
Tema 4.3 MpakTuyeckoe 3aHATHE 1
CHHYC, KOCHHYC, CyMMa 1 PA3HOCTb CHMHYCOB. CYMMQA M PA3HOCTb KOCMHYCOB. CUHYC
TAHFEHC CYMMbI U M KOCMHYC ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ.
PA3HOCTU ABYX YFAOB MNpeoBpa30BAHMA CYMMbI TPUTOHOMETPMHECKMX AOYHKLMM B
CHHYC U KOCUHYC NPOU3BEAEHME U MPOUBEAEHUT B CYMMY. BblipaXkeHue
ABOMHOIO YrAd. TPUTOHOMETPUHECKMX OYHKLMIM YHEPE3 TOHFEHC MOAOBMHHOIO
POpPMYAbl MOAOBUHHOIO [aprymeHTa. MNpeobpa3oBaHMS NPOCTEULLMX TPUTOHOMETPUHECKMX
yraa BbIDODKEH MM
CoaepXxaHue y4ebHOoro matepumaad 2
TeopeTuyeckoe oby4eHue 1.5
OBAQCTb OMPEAEAEHUS M MHOXECTBO 3HAYEHMI CPYHKLMM, HETHOCTD,
HEYETHOCTb, NEPUOAMYHOCTb APYHKLMM. CnocobObl 3AAQHUI COYHKLLMM
Tema 4.4 NpakTuyeckoe 3aHATHE 0,5

PYHKLMU, UX CBOUCTBA.
Cnoco6bl 30AQHMSA
dyHKUUM




OOBAQCTb ONPEAEAEHUT M1 MHOXECTBO 3HAYEHMM GOYHKUMM. HETHOCTD,
HEYETHOCTb, NEPUOAMYHOCTb APYHKLMM. CnoCcOobObl 3AAQHUS AOYHKLLMM

CoaepXxaHue y4ebHOro matepumaad 2
TeopeTnyeckoe oby4yeHue 1.5
OOBOAQCTb ONPEAEAEHUT M MHOXECTBO 3HAYEHMMU TPUTOHOMETPUYECKMX
AOYHKUMM. HETHOCTb, HEYETHOCTb, MEPUOAMYHOCTD
TPUTOHOMETPMHECKMX OYHKLMM. CBOMCTBA M TPATOMKM GOYHKLMM Y =
cos X, y=sinx,y=1tgx,y=ctgx.
MpakTuyeckoe 3aHATHE 0,5
Tema 4.5 OOBAQCTb ONPEAEAEHUT M MHOXECTBO 3HAYEHMMU TPUTOHOMETPUYECKMX
TpuroHomeTpuyeckme |dPyHKUMU. YETHOCTb, HEYETHOCTb, MEPUOAMYHOCTb
PYHKUUU, UX CBOUCTBA |[TOUTOHOMETPUYECKMX OYHKLUMIM. CBOMCTBA M TPACOUKM QOYHKLMM Y =
U rpadomkm CcosXx, y=sinx,y=1tgx,y=ctgx.
Tema 4.6 CoaepXxaHue y4ebHOro matep1aad 2
Npeo6pasosaHue NpakTuyeckoe 3aHATHE 2
rpacpukos
TPUroHoMeTpHudeckux |[Cxatme m pactikeHmne rpadoUKoB TOMITOHOMETPUYECKMX AOYHKLLMN.
dyHKUUM MNpeobpa30BAHME FPATOUKOB TPUTOHOMETPUYECKMX COYHKLIMM
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
Tema 4.7 NPUKACAHOTO MOAYAS) 4
Onucatnue NpakTuyeckoe 3aHsATUE 4
NPOU3BOACTBEHHbIX
NPOLLECCOB C NOMOLLbIO |ICMOAb3OBAHME CBOMCTB TOMTOHOMETPUYECKMX OYHKLLMI B
rpadomkoB chyHKLU UM NPOJdOECCHMOHAABHbBIX 30AQYAX
Tema 4.8 CoaepXxaHue y4ebHOro matepmaaa 2
O6paTHble
TPUroHOMeTpU4ecKue
dyHKLMH TeopeTnyeckoe oby4yeHue 1,5




OOBpaTHble TPUTOHOMETPUYECKME ADYHKLMM. MX CBOMCTBA M rOACdOUKM

MpakTuyeckoe 3aHaTHE

0.5

OOBpaTHble TPUrOHOMETPUYECKME ADYHKLMM. X CBOMCTBA M rOACOUKM

Tema 4.9
TpuroHomeTpu4yeckue
YPOBHEHMUS U
HEepPABEHCTBA

CoaepXaHue y4ebHOoro matepumaad

TeopeTuyeckoe oby4eHue

YpaBHEHME COS X = A. YPABHEHMUE SiN X = . YpaBHeHMe tg X = a, ctg x
= a. PelueHne TpPUroHOMETPUHECKMX YPOABHEHMM OCHOBHbIX TUMOB:
NPOCTENLLMNE TPUTOHOMETPUIECKME YPABHEHMUS, CBOAIALLLMECS K
KBOAPQATHbIM, PELLIAEMbIE PAZAOXKEHMEM HO MHOXUTEAM,
OAHOPOAHbIE.

MNpocTenLume TPUroHOMETPUYECKME HEPABEHCTBA

MpakTuyeckoe 3aHaTHE

YPOBHEHME COS X = A. YPABHEHME siN X = A. YpasHeHme tg X = a, ctg x
= Q. PeLueHme TpUroHOMETPUYECKMX YPABHEHMIM OCHOBHbIX TUMOB:
NPOCTENLLME TPUTOHOMETPUYECKME YPABHEHMS, CBOAIALLIMECS K
KBAAPOTHbBIM, PELLAEMbIE PAAOXKEHUEM HO MHOXMUTEAM,
OAHOPOAHbIE.

MNpocTtenLume TOMroOHOMETPUYECKME HEPABEHCTBA

Tema 4.10

Cucremsl
TPUFOHOMETPHUYECKUX
YPABHEHUH

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

1.5

CurCTEMBI MPOCTEMLLIMX TPUTOHOMETPUIECKMX YPOABHEHMM

MpakTuyeckoe 3aHaATHE

0.5

CuCTEMBI MPOCTEMNLLIMX TOUTOHOMETPUYECKUX YPABHEHMM

CoaepXxaHue y4e6bHOro matepuaaa

Tema 4.11




PeweHue 3aaqQu. KoHTpoAbHas paGoTa 2
OCHOBbI
TPUrOHOMETPMUM. MNpeobpa30BAHUE TPUTOHOMETPUYECKMX BbIPOXKEHUM. PeLueHne
TpuroHomMeTpU4eckue [TPUrOHOMETPUHECKMX YPOBHEHMMN M HEPABEHCTB B TOM YUCAE C
dyHKUUH MCMOAb3OBAHMEM CBOMCTB COYHKLLMM.
PasaeA 5. KomnaekcHbie YucAa

CoaepXxaHue y4ebHOro matepumaaa 4

TeopeTuyeckoe oby4eHue

MOHATHE KOMMNAEKCHOTO YUCAQ. COMNPIKEHHBIE KOMMAEKCHbIE YMCAQ,

MOAYAb U APTYMEHT KOMMAEKCHOIO YUCAQ. POPMA 3AMMUCH

KOMMAEKCHOIO YYUCAQ (FEOMETPUHECKAS, TPUTOHOMETPMHECKAS,

aarebpamnyeckas). ApmdomeTnieckme AEMCTBUI C KOMMAEKCHBIMM

YUCAQMMU

MpakTuyeckoe 3aHaTHE 1

MOHATME KOMMNAEKCHOTO YMCAQ. CONPIKEHHBIE KOMMAEKCHbIE YMCAQ,

MOAYAb U APIFYMEHT KOMMAEKCHOIO YUCAQ. POPMA 3AMMUCH

KOMMNAEKCHOIO YUCAQ (reoMeTpmieckas, TPUrOHOMETPMYECKAS,
Tema 5.1 aarebpamnyeckas). ApudomeTnieckme AEMCTBUI C KOMMAEKCHBIMM
KomnaekcHble Yyucaa YUCAQMMU

CoaepXxaHue y4ebHOro matepumaad 4
Tema 5.2 MpakTuyeckoe 3aHATHE OK-01, OK-02,
MpumeHeHune BbIMOAHEHWE PACYETOB C MOMOLLLBIO KOMMAEKCHbIX YMCEA. [TpUMEPDI OK-03, OK-04,
KOMMNAEKCHbIX YUCEA MCMOAb30OBAHMA KOMMAEKCHbIX YUCEA OK-05, OK-06, OK-07
PasaeA 6. NpoussoaAHAs yHKUUU, €€ NPUMEHEeHHe
Tema 6.1 CoaepxaHue y4ebHOro matepumaad 2
MoHATHE NPOU3BOAHOM. OK-01, OK-02,
POopMyAbI U NPABUAQ OK-03, OK-04,
AncpdbepeHuuposaHms |[TeopeTudeckoe obyyeHume 1.5 OK-05, OK-06, OK-07




OnpeAeAeHne YUCAOBOM MOCAEAOBATEABHOCTM M CMIOCOODLI ee
30A0HMA. CBOMCTBA YUCAOBBIX MOCAEAOBATEABHOCTEN. ONpeAeAeHne
NPeAeAd MOCAEAOBATEABHOCTU. BbIMMCAEHME NPEAEAOB
MNOCAEAOBATEABHOCTEN. [TpeAeA FOYHKLMM HO OECKOHEYHOCTM.
NpeaeA dyHKUMM B TOYKE. [pUpALLLEHWE APTYMEHTA. [TpnpaLleHme
dOYHKLMK. 3AAQ4M, MPUBOAILLME K MOHATUIO MPOM3IBOAHOM.
OnpeaeAeHme Npom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM

MpakTuyeckoe 3aHsATHE 0,5
OnpeaeAeHne Y1CAOBOM MOCAEAOBATEABHOCTM U CMNOCODLI ee
30A0HMA. CBOMCTBA YUCAOBbBIX MOCAEAOBATEABHOCTEN. ONpPEAEAEHUNE
NPeAEAQ MOCAEAOBATEABHOCTM. BblHMCAEHME MPEAEAOB
NoCAeAOBATEABHOCTEN. [TpeAeA AOYHKLUMM HO BECKOHEYHOCTM.
MNpeaeA doyHKUMK B TOYKE. [MpumpaLlLLeHue aprymeHTa. MNpupalleHue
AOYHKLMK. 3AAQ4M, NMPUBOAILLME K MOHATLIO MPOM3IBOAHOM.
OnpeaeAeHme NPom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM
CoaepXxaHue y4ebHOro matepmaaa 6
TeopeTnyeckoe oby4yeHue 5
POPMYAbI AMADPEPEHUMPOBAHMA. [TPABMAC AMGDTEPEHLLUPOBAHMS
Tema 6.2
MponsBoAHbIE CYMMBI,
pA3HOCTH MNpakTuyeckoe 3aHATHE 1
NPOU3BEAEHMUS,
YACTHOro POPMYAbI AMADFEPEHLMPOBAHUA. MTPABUMAC AMGOFEPEHLMPOBAHMS
CoaepXxaHue y4e6bHOro matepumaaa 6
Tema 6.3 TeopeTuieckoe oby4eHue 5
MpoussoAHbIE
TPUroHOMETPHYECKUX OnpeaeAeHne CAOXKHOM OYHKLIMU. [TPOU3BOAHAOS

dyHkuun. NpoussoaHas

TPUTOHOMETPUYECKMX ADYHKLLMM. [TPOU3BOAHAOS CAOXKHOM COYHKLMM

CAOXHOMU PYHKLUMU




MpakTuyeckoe 3aHaTHE

OnpeaeAeHne CAOXKHOM OYHKLMU. TTPOM3BOAHAS
TPUTOHOMETPUHECKMX ADYHKLMM. [TPOM3BOAHAS CAOXKHOM COYHKLMM

Tema 6.4
NoHaTHe o
HEeNPEepPbIBHOCTH
dyHKUMU. MeTOoA
MHTEPBAAOB

CoaepXaHue y4e6GHOro MmaTepmuaaa

TeopeTnyeckoe oby4yeHue

1.5

[NoHATME HenpepbIBHOM APYHKLLMKU. CBOMCTBA HEMPEPLIBHOM GOYHKLLUM.
CBS3b MEXAY HEMPEPLIBHOCTHIO U AMADFEPEHLIMPYEMOCTLIO
JOYHKLMM B TOYKE. AATOPUTM PELLIEHMI HEPABEHCTB METOAOM
MHTEPBAAOB

MNpakTuyeckoe 3aHATHE

0.5

MoHaTHe HenpepbIBHOM AOYHKLLMKU. CBOMCTBA HEMPEPLIBHOM CDYHKLLMM.
CB43b MEXAY HEMPEPLIBHOCTLIO U AMADFEPEHLMPYEMOCTLIO
AOYHKLLMM B TOYKE. AATOPUTM PELLIEHUNS HEPABEHCTB METOAOM
MHTEPBAAOB

Tema 6.5
feomeTpu4eckmu u
doU3M4EeCcKum CMbICA
NPOU3BOAHOM

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

3.5

[eoOMETPUYECKMIN CMBICA MPOU3BOAHOM AOYHKLMM — YTAOBOM

KOO UULMEHT KOCATEABHOMU K TPAdOUKY GOYHKLMM B TOYKE.
YPABHEHME KACATEABHOM K ToAdOMKY AOYHKLMM. AATOPUTM
COCTOBAEHMSA YPABHEHUS KACATEABHOM K rpadomKy doyHKLMM y=Ff(X)

MpakTuyeckoe 3aHaTHe

0.5

FeoOMETPUYECKMIM CMBICA MPOM3IBOAHOM GOYHKLMM — YTAOBOM

KOO DULMEHT KOCATEABHOM K TPACOMKY AOYHKLLMM B TOYKE.
YPABHEHME KACATEABHOM K ToAdOMKY GOYHKLMM. AATOPUTM
COCTOBAEHMSA YPABHEHUS KACATEABHOM K rpadomKy doyHKLMM y=Ff(X)

CoaepXaHue y4ebHOro matepumaad

Tema 6.6




PU3M4ECKUU CMbBICA
NPOM3BOAHOMU B
npodeCCUOHAABHbIX
3aaq4ax

MpakTuyeckoe 3aHaTHE

PUINYECKMIN (MEXAHMYECKMIM) CMBICA MPOM3IBOAHOM — MTHOBEHHOS
CKOPOCTb B MOMEHT BpemeHun t: v =35' (1)

Tema 6.7
MOHOTOHHOCTb
dyHKUMU. TOUKHU
3KCTPEMYMA

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

3.5

Bo3pacTtaHume 1 yoblBOHME JOYHKLMM, COOTBETCTBME BO3PACTAHUS U
yObIBAHMS COYHKLLMM 3HOKY MPOM3BOAHOM. [TOHATME NPOM3BOAHOM
BbICLLIEFO MOPSAKQ, COOTBETCTBME 3HOKA BTOPOM MPOM3BOAHOM
BbIMYKAOCTM (BOTHYTOCTM) COYHKLLMM HA OTpeE3Ke. 30AQ4M HA
MOKCUMYM 1N MUHUMYM. TTOHATUE ACUMMTOTbI, CNOCOBbI UX
onpeAeAeHMs. AATOPUTM MCCAEAOBAHUI GOYHKLLMM M MOCTPOEHUS €€
rPAdOMKA C MOMOLLLBIO MPOU3BOAHOU. APOBHO-AMHENHAS AOYHKLMS

MpakTuyeckoe 3aHATHE

0.5

BospacTtaHme u ybbiBOHME AOYHKLMKM, COOTBETCTBME BO3PACTAHMS U
yObIBAHUS COYHKLLMM 3HOKY MPOM3BOAHOM. [TOHATME NPOM3BOAHOM
BbICLLIEFO MOPSIAKQ, COOTBETCTBME 3HAKA BTOPOM MPOM3BOAHOM
BbIMYKAOCTM (BOTHYTOCTU) COYHKLLMM HO OTpe3Ke. 3AAQ4M HA
MAKCUMYM U MUHUMYM. [TOHITME ACMMATOTbI, CNOCOObI MUX
ornpeaeAeHMs. AATOPUTM MCCAEAOBAHUI GOYHKLLMM M MOCTPOEHUS ee
rPACOMKA C MOMOLLLBIO MPOU3BOAHOU. APODBHO-AMHENHAS COYHKLMS

Tema 6.8
UccaepoBaHUue

CoaepXxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4yeHue

NccAaeAOBAHME GOYHKLMM HO MOHOTOHHOCTb M MOCTPOEHUE
rpadomKoB.

MpakTuyeckoe 3aHATHE

dYHKUUK U NOCTPOEHHUE
rpacoukos




NccAaeAOBOHME QOYHKLMM HO MOHOTOHHOCTb U MOCTPOEHUE
rpadomKos.

CoaepxaHue y4e6GHOro maTtepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
HoxoxaeHne HaMbOAbLLETO M HOMMEHbBLLIETO 3HAYEHMIM AOYHKLMM,
NOCTPOEHME TPAGOUKOB MHOTOYAEHOB C MCMOAB3OBAHMEM ANNAPATA
MATEMATUYECKOTO AHAAM3A
Tema 6.9 HauGonbwee 1 |[TPAKTHYECKOE 3aHsATUE 0.5
HOMMEHbLUEeEe 3HAYeHUA |HaXOXAEHME HAMOOABLLIETO M HOMMEHBLLIETO 3HAYEHMM AOYHKLLMM,
dyHKUUH NOCTPOEHME TPAJOUKOB MHOTOYAEHOB C MCMOAB3OBAHMEM ANMAPATA
MATEMATUYECKOTO AHAAM3A
Tema 6.10 MpodhecCcMOHAAbHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
HaxoxaeHue NPUKAGAHOTO MOAYAS) 4
ONTUMAAbLHOIO
MpakTuyeckoe 3aHaTHe 4
pPe3yAbTATA C MOMOLLIO
NPOU3BOAHOMU B
NPAKTUYECKUX 30Aa4aX |HammeHblLuee 1 HaMBOAbLLEE 3HAYEHUNE CDYHKLMM
CoaepXxaHue y4ebHoro matepumaad 2
Tema 6.11 KoHTpoAbHas paGoTa 2
PeweHue 3aaau. POPMYAbI M NPABUAC AMTOTPEPEHLMPOBAHMA. ICCAEAOBAHME
MpousBoAHas OYHKLUMK, [DOYHKLMM C MOMOLLLBIO MPOM3BOAHOM. HaOMBOAbLLIEE M HOMMEHbBLLIEE
ee NpMMeHeHune 3HAYEHUI ADYHKLMM
PasaeA 7. MHOTOrpaHHUKK U TEAQ BPALLLEHUSA
CoaepxaHue y4eBbHOoro matepumana 2 OK-01, OK-02,
Tema 7.1 OK-03, OK-04,
BepLuuHbl, pebpa, rpaHm
MHOTOrpaHHUKa TeopeTuyeckoe oby4eHue 1.5 OK-05, OK-06, OK-07




MNOHATME MHOTOTPAHHUKA. ErO 3AEMEHTbI: BEPLLIMHbI, pebpa, rpaHM.
AMaAroHaAb. CeyveHue. BbinyKAbIE M HEBbIMYKABIE MHOTOTPAHHMKM

MpakTuyeckoe 3aHATHE 0,5
MOHATME MHOTOTPAHHKMKA. ErO 3AEMEHTbI: BEPLUMHDI, pebpa, rpaHu.
AMaroHaAb. CevyeHume. BbinyKAbIE 1 HEBbIMYKAbIE MHOTOTPOHHUKM
CoaepXxaHue y4ebHOoro matepmaad 2
TeopeTuyeckoe oby4yeHue 1.5
MoHaTre npm3mbl. E€ OCHOBAHUS M BOKOBbIE FPAHM. BbICOTO MPM3MBI.
MNpamas 1 HOKAOHHAOS MPU3Ma. MpaBmAbHAS NPKM3MaA. Ee ceveHmne
Tema 7.2
Mpusma, ee NpakTuyeckoe 3aHaTHE 0.5
COCTABAsIIOLLME,
cevyeHue. lNMpamasa u MNoHATME MPM3Mbl. EE OCHOBAHMS 1 BOKOBbIE FPAHM. BbICOTA MPM3MBI.
NPABUAbHASA NPU3MbI MNpamas 1 HOKAOHHAOS MPU3MAa. [paBmMAbHAS NPKM3MA. Ee ceveHne
CoaepXaHue y4ebHoro matepmaad 2
TeopeTuyeckoe oby4yeHue 1.5
MNapaareAenmnes, CBOMCTBA NPAMOYTOAbBHOTO MAPAAAEAENMNEAQ,
Ky©. CeveHume KyDa, NapaAAEAENUNEAT
Tema 7.3
NapaaaeAenmnea, Kyo6. MpakTuyeckoe 3aHATHE 0,5
CevyeHue ky6q, MNapaAreAenmnea, CBOMCTBA MPAMOYTOAbHOTO MAPAAAEAETNUMEAQ,
napaaAeAenunesd Ky6. CevyeHume Kyba, NapaAAEAENUNEAT
Tema 7.4 CoaepxaHue y4ebHOro matepumana 2
Mupamuaaq, ee
COCTAaBAfIIOLLME,
cevyeHue. lNpasuabHas [TeopeTudeckoe obyyeHue 1.5




nMpAamMmAd. YCceYveHHas
nMpamumaa

MMPAaMMAQ U ee AeMeHTbl. CeveHmne NMPAMUABIL. [NPABUMABHAOA
MUMPAMMAQ. Y CEYEHHAA MMPAMMAC

MpakTuyeckoe 3aHATHE 0,5
MMPAaMMAQ U ee AeMeHTbl. CedveHmne NUPAMUABIL. [PABUMABHAOA
MMPAMUAQ. YCEYEHHAN MUPAMMAQ
CoaepxaHue y4e6bHOro matepmana 2
TeopeTuyeckoe oby4yeHue 1,5
Tema 7.5 MAoLLOAb BOKOBOMU M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMADI
bokoBas u noAHas
NOBEPXHOCTb MPU3MBI, MpakTuyeckoe 3aHATHE 0,5
NUMPAMMUADI MAOLLOAL OOKOBOM M MOAHOM MOBEPXHOCTU MPUM3MbI, MMPAMMUABI
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTuyeckoe oby4eHue 1,5
CUMMETPUA OTHOCUTEABHO TOYKM, MPAMOM, MAOCKOCTU. CUMMETPUS B
KyDe, NOPOAAEAEMUMEAE, MPUIME, MUPAMMUAE
Tema 7.6
CummeTpus B kKy6e MpakTuyeckoe 3aHATHE 0,5
napaaAeAenuneae, CUMMETPUA OTHOCUTEABHO TOYKM, MPAMOM, MAOCKOCTU. CUMMETPUS B
npusme, NnMpammae KyDe, NOPAAAEAEMUMEAE, MPUIME, MNPAMMUAE
MpodhecCcMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NPUKACAHOTO MOAYAS) 4
Tema 7.7
MpUMepbl CUMMETPMHII B MpakTuyeckoe 3aHaATHE
npodeccumn CUMMETPMUSA B MPUPOAE, APXUTEKTYPE, TEXHMKE, B ObITY
Tema 7.8 CoaepxaHue y4ebHOro matepumana 2
MpaBuAbHbIE
MHOTOTPAHHUKMH, UX
CBOMCTBA MpakTu4yeckoe 3aHaTHe 2




MoHATHE MPABUABHOTO MHOTOMPAHHMKA. CBOMCTBA MPABMABHBbIX
MHOTOMPAHHMKOB

Tema 7.9

UuAnHAP, ero
COCTABASIIOLLMUE.
CeyeHue uMAMHAPQ

CoaepXaHue y4eGHOro MaTepuaaa

TeopeTnyeckoe oby4yeHue

1.5

LMAMHAD 1 €10 AeMEHTbI. CeveHmne UMAMHAPQ (MAPAAAEABHOE
OCHOBQHMIO 1 OCH). PA3BEPTKA LMAMHAPC

MpakTuyeckoe 3aHaTHe

0.5

LUMAMHAD 1 €10 9AeMEHTbI. CeveHmne UMAMHAPQA (MAPAAAEABHOE
OCHOBQHMIO 1 OCH). PA3BEPTKA LMAMHAPC

Tema 7.10
KoHyc, ero
COCTABASIIOLLMKE.
CeyeHune KoHyca

NMpodrecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXAHHUE (CoAEepXaHue
NPUKAGAHOTO MOAYAS)

TeopeTuyeckoe oby4eHue

3.5

KoHycC 1 ero anemeHTbl. CevyeHne KoHyca (MapAAAEAbBHOE
OCHOBOHMIO 1 MPOXOASLLLEE Yepe3 BEPLLUMHY), KOHUYECKME CEYEHUS.
Pa3BepTka KOHYCO

MpakTuyeckoe 3aHATHE

0.5

KoHyc 1 ero aaemeHTbl. CevyeHne KOHyCca (MapaAAEAbHOE
OCHOBQOHMIO 1 MPOXOASLLLEE YEPE3 BEPLLMHY), KOHMYECKME CEYEHMS.
PQ3BepTKa KOHYCO

Tema 7.11

YceYeHHbIU KOHYC.
CeyeHune ycevyeHHoro
KOHyca

CoaepXxaHue y4ebHOro matepmaaa

TeopeTuyeckoe oby4eHue

1.5

YceyeHHbIn KoHyC. Ero o6pasytoLas u Bbicota. CevyeHmne yCe4eHHOoro
KOHyCa

MpakTuyeckoe 3aHaTUE

0.5

YceyeHHbIn KoHyc. Ero o6pasytoLas u Bbicota. CevyeHmne yCe4eHHOoro
KOHyCa




Tema 7.12
Wap u cepa, ux
ce4yeHus

CoaepxaHue y4e6bHOoro matepumaaa

TeopeTuyeckoe oby4yeHue

1.5

LLlap v cdphepa. BzammHoe pacnoAoxeHme cdoepbl U MAOCKOCTM.
CeveHue wapa, cdepsl

MpakTuyeckoe 3aHATHE

0.5

LLlap v cdphepa. BzammHoe pacnoAoxeHme cdoepbl U MAOCKOCTM.
CeveHue wapa, cdepsl

Tema 7.13

MoHaTue 06 o6beme
TeAd. OTHoLWeHue
06BbeMOB NOAOGHbIX TEA

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

3.5

MNoHgtne 06 obbeme Teaa. Obbem KyOa U MPIMOYTOABHOTO
napaaseaenmnead. Obbem Npm3mbl U LMAMHAPA. OTHOLLIEHUE
0BbeEMOB MOAODHbIX TEA. [EOMETPUYECKMM CMBICA ONMPEAEAUTEAS 3-TO
NOPAAKQ

MpakTuyeckoe 3aHATHE

0.5

MNoHgtne 06 obbeme Tead. Obbem KyOa U MPIMOYTOABHOTO
napaareAenmnead. O6bem NpPmsmbl U LMAMHAPA. OTHOLLEHWE
OObEMOB MOAODHbBIX TEA. [EOMETPUYECKMM CMBICA OMPEAEAUTEAS 3-TO
NopPsSAKQ

Tema 7.14
O6GbeMbl U NAOLLAAMU
NOBEPXHOCTEU TEA

CoaepxaHue y4e6bHOro matepumaaa

TeopeTuyeckoe oby4eHue

1.5

OBbeMbl MIMPAMUALI 1 KOHYCA. OBbem LLApPA. MNMAOLLLOAM
MOBEPXHOCTEM TEA

MpakTudyeckoe 3aHATHE

0.5

OBbeMbl MIMPAMUALI 1 KOHYCA. OBbem LLAPA. MNMAOLLLOAM

MOBEPXHOCTEM TEA




Tema 7.15 CoaepxaHue y4e6bHOoro matepumaaa 4
Kom6unaumu MpakTuyeckoe 3aHATHE 4
MHOTOrPAHHUKOB U TEA
BPALLEHUS KOMBUMHALMM TEOMETPUHECKMX TEA
CoaepXxaHue y4ebHOro matepmaaa 4
Tema 7.16
[eomeTpHuieckue MpakTuyeckoe 3aHaTHE
KOMOMHALMU HO MCNOAb30OBAHME KOMBOMHALMIM MHOTOTPAHHMKOB M TEA BPALLLEHMS B
NPAKTHKe NPAKTUKO-OPUEHTUPOBAHHbIX 30AQYOX
Tema 7.17 CoaepXxaHue y4ebHOro matepumaaa 2
PewweHue 3aA0Mu. KoHTpoOAbHOSA paboTa 2
MHOrorpaHHUKMU U TeAQ
BpALLEHUS OBbeMbI M MAOLLLOAM MOBEPXHOCTM MHOTOTPAHHMKOB U TEA BPALLLEHMS
PasaeAa 8. NepBooGpasHasa hbyHKUMU, €€ NPUMEHEHUE
CoaepxaHue y4e6bHOro matepumana 2
TeopeTuyeckoe oby4yeHue 1.5
30AQ40 O BOCCTAHOBAEHUM 3AKOHA ABMXXEHMS MO M3BECTHOM
ckopocTtu. MoHATUE MHTErPUPOBAHMA. O3HOKOMAEHME C MOHITUEM
MHTETPAAQ 1 MEPBOOBPA3HOM AAT ADYHKUMKM y=Ff(X). PeLueHne 3aaa4
HQ CB$3b NEPBOOBPA3ZHOM U €€ MPOM3BOAHOM, BbIMUCAEHME
NepPBOOOPA3HOM AAT AQHHOM GOYHKLLMU. TADAMLA GOOPMYA AAS
HOXOXXAEHMS MEPBOOOBPA3HbIX. M3ydeHME NPABUAC BbIMMCAEHMS
NepBOOOPA3HOM
MpakTuyeckoe 3aHATHE 0,5

Tema 8.1
NepBoob6pasHas
dyHKumU. NMpasuaa
HOXOXAEHMUA

OK-01, OK-02,
OK-03, OK-04,




30AQ40 O BOCCTAHOBAEHMM 3AKOHA ABMXKEHMSA MO M3BECTHOM
ckopocTu. MoHATUE MHTETPUPOBAHMA. O3HOKOMAEHME C MOHIATUEM
MHTETPAAQ 1 MEPBOOBPA3HOM AAT ADYHKUMKM y=Ff(X). PeLueHune 3aaa4
HQ CB43b NEPBOOBPA3HOM U €€ MPOU3BOAHOM, BbIHMCAEHME
NepPBOOOPA3HOM AAT AQHHOM GOYHKLLMU. TABDAMLA GOOPMYA AAS
HOXOXXAEHMS NEPBOOOPA3HbIX. M3yd4eHME NPABUAC BbIMMCAEHMSA
NepBOOOPA3HOM

CoaepxaHue y4e6bHOro matepumana 2
TeopeTuyeckoe oby4eHue 1.5
30AQ4YU, MPUBOASLLIME K MOHITUIO ONPEAEAEHHOTO MHTENPAAQ — O
BbIMMCAEHMU MAOLLLOAM KOUBOAMHEMHOM TRAMELMM, O NEPEMELLLEHMM
TOYKM. [OHATHE ONPEAEAEHHOIO UHTEMPAAQ. TEOMETPUYECKMI U
APOUNYECKMIN CMBICA OMNPEAEAEHHOTO MHTENPAAC. POPMYAC
HbloTOHO— AenBHMLA
MpakTuyeckoe 3aHATHE 0,5
Tema 8.2 30AQ4M, MPUBOAALLLME K MOHATUIO OMPEAEAEHHOTO MHTENDAAO — O
MAowaab BbIYMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TRAMEUMM, O NEPEMELLEHMM
KPUBOAUHEWHOMU TOUYKM. [TOHATHME ONPEAEAEHHOTO UHTETPAAQ. [EOMETPUHECKUM U
Tpaneuun. Popmyaa AOUINYECKMMU CMbBICA ONPEAEAEHHOTO MHTETPAAQ. POPMYAC
HbloTOHO - AenBGHULa HblOTOHO— AeMOHULLO
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
Tema 8.
ema 8.3 - MOHATHE HEOMPEAEAEHHOTO MHTEMPAAC
HeonpeAeAeHHbIU U
onpeAeAeHHbIH MpakTuyeckoe 3aHsTHE 0.5
MHTErpaAbl MNoHATME HEONPEAEAEHHOTO MHTEMPAAC
CoaepXxaHue y4ebHOro matepumana 2

Tema 8.4




MoHaTue o6 TeopeTnyeckoe oby4yeHue 1.5
ONPEAEAEHHOM [EOMETPUYECKMIM CMBICA OMPEAEAEHHOTO MHTENPAAC
UHTErpaaAe Kak - 05
aKTU4YeCKoe 3aHATHe ,
NAOLLLOAMU P
KPUBOAUHEWHOMU
Tpaneuuu FeOMETPUHECKMIN CMBICA OMPEAEAEHHOTO MHTETPOAQ
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 2
MpakTuyeckoe 3aHATHE 2
FEOMETPUHECKMIN CMBICA ONPEAEAEHHOTO MHTENPAAQ. POPMYAQ
Tema 8.5 HbloTOHA - AenBHULLA.
OnpeAeAeHHbIn PeLueHmne 30A04 HO NPUMEHEHME UHTETPAAO AAS BbIYUCAEHMS
MHTETrPAA B XXM3HMU AOUINHECKMX BEAMYMH U MAOLLLAAEM
CoaepXxaHue y4ebHOro matepmaad 2
Tema 8.6
KoHTpoAbHaSA paboTa 2
PeweHue 3aa0M.
MNepBoob6pasHas
dyHKUMH, ee MNepBoOBPA3HAY QOYHKLUMU. [TPABUMAG HOXOXAEHMSA NEPBOOOPA3HBIX.
npMMeHeHue Ee npumeHeHne
PaszaeA 9. CteneHu n KopHU. CTeneHHas PyHKLMUA
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTuyeckoe oby4yeHue 3

MOoHATME KOPHS N-OM CTENEHU M3 AEUCTBUTEABHOIO YUCAQ. PYHKLMM KX
CBOMCTBA U rpadomkim. CBOMCTBA KOPHS N-OW CTEMEHM

MpakTu4yeckoe 3aHaATHE 1 OK-01, OK-02,
Tema 9.1 OK-03, OK-04,
CrteneHHasa doyHKUMSA, OK-05, OK-07

ee CBOUCTBA




[MOHATME KOPHS N-OM CTEMEHU M3 AEUCTBUTEABHOTO YUCAQ. PYHKLMM MX

CBOMCTBA U rpadomkim. CBOMCTBA KOPHS N-OM CTEMNEHM

CoaepXxaHue y4ebHOro matepumaaa 4
TeopeTuiyeckoe oby4yeHue 3
Tema 9.2 -
ema 9 Mpeobpa30BAHME MPPALLMOHOABHbIX BbIDAXKEHMIM
NpeobpasoBaHue
BBIPQXXEHUI C KOPHAMM MpakTuyeckoe 3aHaTHe 1
N-OMU CTENEHHU MNpeobpa30BAHME UPPALMOHAABbHbBIX BbIPDOXEHMM
CoaepxaHue y4e6bHOro matepumana 2
TeopeTuyeckoe oby4yeHue 1.5
I 03 [oHATME CTENnEHM C AIODbIM PALMOHAABHBIM MOKA3ATEAEM.
Mma 9. -
N ? CreneHHble dpyHKUMM, MX CBOMCTBA U TPACOMKM
CBOMUCTBA CTENEHU C
DALUOHAALHBIM M MpakTuyeckoe 3aHATHE 0,5
AEUCTBUTEAbHbIM MoHaTMe cTeneHu ¢ AoObIM PALMOHOABHBIM MOKA3ATEAEM.
NOKA3ATEAIMMU CreneHHble OYHKLUMM, MX CBOMCTBA U MPACOMKM
CoaepxaHue y4e6bHOoro matepumana 6
TeopeTuyeckoe oby4eHue 5
POBHOCUMABHOCTb MPPALMOHAABHbIX YOOBHEHMM M HEPOBEHCTB.
MeToAbl X pelleHus. Peluenme mMppauUMOHAAbHbBIX YOOBHEHMM U
HEPOBEHCTB
Tema 9.4
PewieHne MpakTuyeckoe 3aHaTHE 1
UPPALLUOHAABHbIX POBHOCMABHOCTb MPPALMOHAAbHbIX YOOBHEHMM M HEPOBEHCTB.
YPABHEHUU U MeToAbl X peLleHUs. Peluenme MppauUMOHAAbHbBIX YOOBHEHMM U
HEepPABEHCTB HEPCOBEHCTB
CoaepXxaHue y4ebHOro matepumaaa 2

Tema 9.5




CTeneHu 1 KOpHMU.
CTteneHHasa pyHKLMSA

KoHTpoAbHaSA paboTa

OnpeaeAeHme cteneHHom yHKUMK. MCMOAb3OBAHME €€ CBOUCTB Mpm
PEeLLIEHNN YPOABHEHMM U HEPOBEHCTB

PasaeA 10. NokasaTeAbHAs pyHKUUSA

Tema 10.1
NokasaTeAbHas
dyHKUMUS, ee CBOUCTBA

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

CreneHb C NPOM3BOAbHbIM AEUCTBUTEABHBIM MOKA3ATEAEM.
OnpeaAeAeHme NoKA3ATEAbHOM CDYHKLMKM, €€ CBOUCTBA M MPACOUK.
3HOKOMCTBO C MPUMEHEHMEM MOKA3ATEABHOM JOYHKLMK. PeLueHmne
NOKQA3ATEAbHbIX YPABHEHMMN AOYHKLIMOHOAABHO-TPACOUYECKMM METOAOM

MNpakTuyeckoe 3aHaATHE

CreneHb C NPOU3BOAbHbIM AEUCTBUTEABHBIM MOKA3ATEAEM.
OnpeaeAeHmne NoKA3aTEAbHOM COYHKLLMK, €€ CBOMCTBA M NPACOUK.
3HAKOMCTBO C NPUMEHEHUEM MOKA3ATEABHOM AOYHKLUMM. PeLuerune
MOKO3ATEABHbIX YPABHEHUIM AOYHKLLMOHAABHO-TPACOUHECKMM METOAOM

Tema 10.2
PeweHue
NOKA3ATEAbHbIX
YPABHEHUU U
HEPABEHCTB

CoaepXxaHue y4e6GHOro matepmaaa

MpakTuyeckoe 3aHaATHE

PelLueHmne NoKA3ATEAbHbIX YPOBHEHUI METOAOM YPABHUBOHMS
NOKA3ATEAEN, METOAOM BBEAEHMA HOBOM MEPEMEHHOM,
YHKLMOHAABHO-TPAGOMYECKMM METOAOM. PelLLIeHMe MOKA3ATEAbHbIX
HEPOBEHCTB

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




CoaepxaHue y4e6bHOoro matepumaaa 4
TeopeTuyeckoe oby4yeHue 3
Tema 10. -
0.3 PelueHne crucTem NMoKA3ATEAbHbIX YOOBHEHMM
Cucremsl
NOKA3ATEAbHbIX MpakTuyeckoe 3aHaTHE 1
YPOBHEHUMH PelueHne cructem NoKA3ATEAbHbIX YO OBHEHMM
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 10.4 KoHTpoAbHOSA paboTa 2
PeweHune 3aaau. PelLueHme NoKA3ATEAbHbIX YPOBHEHUI METOAOM YPABHMBOHMS
MokasaTeAbHas NOKA3ATEAEN U METOAOM BBEAEHUI HOBOM NEPEMEHHON. PelueHne
byHKUUS MOKO3ATEAbHbIX HEPOBEHCTB
PasaeA 11. Aorapudomsbl. Aorapucbmudeckas pyHKLUSA
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTuyeckoe oby4eHue
Tema 11.1 _ _
AOrapMdIM YMCAQ. AOTAPUAOM YUCAQ. AECATUYHBIN KM HATYPAAbHbIM AOTAPUADMbI, YUCAO €
AecaTUYHBIN U MpakTuyeckoe 3aHaTHE 1
HATYPAAbHbIN
AOTAPUCPMBI, YUCAO € AOrapudom YMCAQ. AECATUYHBIN M HOTYPAAbHbIM AOTAPUAIMBI, YUCAO €
CoaepxaHue y4ebHOoro matepumana 6
TeopeTuyeckoe oby4yeHue 5
Tema 11.2 -
_ CBOMCTBA AOraApUdOMOB. Onepaums AOraprcoMMPOBAHMS.
CBouCTBA AOrapUcPMOB.
Onepaums MpakTuyeckoe 3aHaTHE 1
AOTApUDOMUPOBAHUSA CBOMCTBA AOTAPUIOMOB. Onepaums AOraprdOMMPOBAHMS. OK-01. OK-02
Tema 11.3 CoaepXxaHue y4ebHOro matepmaaa 4 OK-03, OK-04,
Norapudomuyeckas OK-05, OK-07
dyHkuus, ee ceonuctsa (TeopeTudyeckoe obyyeHue 3.5




Aorapudommyeckas doyHKLMA U ee CBOMCTBA

MpakTuyeckoe 3aHsATHE 0,5
Aorapudommyeckas doyHKLMA U ee CBOMCTBA
CoaepxaHue y4e6bHOro matepuana 8
TeopeTuyeckoe oby4yeHue 7.5
MoHaTHME AOrapPUAOMMIECKOTO YPABHEHUS. Onepaums
NOTEHUMPOBAHMSA. TPM OCHOBHbIX METOAQ PELLIEHMS
AOTAPUADMMYECKUX YPABHEHUIN: DYHKLMOHAABHO-TPACOUYECKIMN,
METOA MOTEHLMPOBAHMA, METOA BBEAEHMI HOBOM MEPEMEHHOM.
Aorapmdommieckme HepPaBeHCTBA
MpakTuyeckoe 3aHsATHE 0,5
Tema 11.4 MoHgTME AOTAPUAPMMYECKOTO YPABHEHMA. OnepaLms
PeweHue MNOTEHUMPOBAHUA. TPM OCHOBHbLIX METOAQ PeLLIEHMS
AOrapucmMmn4ecKux AOTAPUADMMYECKUX YPOABHEHUIMN: OYHKLMOHAABHO-TPACOUMYECKMN,
YPOBHEHUH U METOA MOTEHUMPOBAHMA, METOA BBEAEHUA HOBOM MEPEMEHHOM.
HepAaBEHCTB Aorapudommyeckme HepPABEHCTBA
CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
AATOPUTM PELLIEHMNA CUCTEMBI YPABHEHUIN. POBHOCUABHOCTb
AOTAPUADMMYECKMX YPOBHEHUIN U HEPABEHCTB
Tema 11.5
CUCTEMBI MpakTuyeckoe 3aHATHE 0,5
Aorapudommyecknx AATOPUTM PELLIEHMNI CUCTEMBI YPABHEHUIN. POBHOCUABHOCTb
YPOBHEHUH AOTAPUADMMYECKMX YPOABHEHUIN U HEPABEHCTB
MpodhecCcMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NPUKAGAHOTO MOAYAS) 2
Tema 11.6 MpakTudyeckoe 3aHATHE 2

Aorapudombl B npupoae
M TEXHUKE




NMonMeHeHne Aorapmndoma. AorapmdoMmMYecKas CrmpPaAAb B NMPOUPOAE.

Ee marematmnyeckme CBOMCTBA

Tema 11.7 CoaepXxaHue y4ebHOro matepmaaa 2
Pewuenue 3aaay. KoHTpoAbHAs pa6oTa 2
Norapudombl.
Norapudcomuyeckas Aorapmdommieckas yHKLUMS. PelueHmne npocTemLLmx
byHKUMUS AOTAPUCDMMHECKMX YPOBHEHMI
PasaeA 12. MHOXecTBA. DAeMeHTbl Teopuu rpacpos
CoaepXxaHue y4e6bHOro matepumaaa 2 OK-01, OK-02,
TeopeTuyeckoe oby4yeHue 1.5 OK-03, OK-04,
OK-05, OK-07
MoHATME MHOXECTBA. [ToAMHOXECTBO. ONepaumm C MHOXECTBAMM
Tema 12.1 MpakTuyeckoe 3aHsATHE 0,5
MHoXecTBO KOMBUHMPOBAHHOE 3AHATME
MpodhecCcCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NPUKAGAHOTO MOAYAS) 2
Tema 12.2
Onepauum ¢ MpakTuyeckoe 3aHATHE 2
MHOXEeCTBAaMM Onepaumm C MHOXECTBAMM. PeLLieHme NPUKAQAHbIX 30AQY
CoaepXxaHue y4e6bHOro maTtepumaaa 2
MpakTuyeckas paboTta 2
Tema 12.3
fpadobi MoHaTne rpadoa. CBA3HbIM rPAdD, AEPEBO, LUKA TPAdd HA MAOCKOCTH
CoaepXxaHue y4ebHOro matepumaaa 2
KoHTpoAbHas paGoTa 2
Onepaunm ¢ MHOXECTBAMU. OMMCAHUE PEAAbHBIX CUTYALLMI C
Tema 12.4 MOMOLLLBIO MHOXECTB. [IPUMMEHEHME TPACDOB K PELLEHMIO 30A0Y




PewweHue 3aaau.
MHuoxecTBaq, N'paddbl u
UX NPUMEHEHMUE

PaszaeA 13. DAeMeHTbI KOM6MHGTOpMKM, CTATUCTUKU U TEOPUU BepOﬂTHOCTeﬁ

CoaepXxaHue y4ebHOro matepumaaa 4
TeopeTuyeckoe oby4yeHue 3.5
MNepeCTaHOBKM, PA3MELLEHMSA, COYETAHMA.
Tema 13.1
OCHOBHbIE NOHATHS NpakTuyeckas paboTta 0,5
KOMOUHATOPUKHU [NepeCTAHOBKMU, PA3ZMELLLEHMS, COYETAHMS.
CoaepxaHue y4e6bHOro matepumana 4
TeopeTuyeckoe oby4eHue 3.5
COBMECTHbIE M HECOBMECTHbIE COBBITUA. TEOPEMbI O BEPOITHOCTM
CYMMbI CODbITUI. YCAOBHQAS BEPOITHOCTb. 3ABUCUMbIE U
HE3ABMCHMbIE CODBLITUSA. TEOPEMbBI O BEPOITHOCTU MPOM3IBEAEHMS
COObITUM.
Tema 13.2 NMpakTuyeckas paboTta 0,5
Cob6biTHe, BepoATHOCTb |COBMECTHbIE M HECOBMECTHbIE COOBITUA. TEOPEMbI O BEPOITHOCTH
coObiTUA. CAOXEHUE U [CYMMBbI COObITUI. Y CAOBHAS BEPOITHOCTb. 30BUCUMBIE U
YMHOX€eHue HE3ABUCHMMbIE COBObITUI. TEOPEMbBI O BEPOIATHOCTM MPOM3BEAEHMS
BEPOATHOCTEN COObITUM.
NMpodbeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 2
Tema 13.3 MpakTuyeckas padoTta 2

BeposiTHOCTb B
npocdeCCUOHAAbHbIX
3aAQ4ax

OTHOCHUTEABHAOS HOCTOTA CODbLITUS, CBOMCTBO €€ YCTOMYMBOCTM.
Cratmctnyeckoe onpeaeAeHne BepodTHOCTM. OLEHKA BEPOATHOCTMH
CcoOBbITHS

OK-01, OK-02,
OK-03, OK-04,

OK-05, OK-07




CoaepxaHue y4e6bHOoro matepumaaa 4
TeopeTuyeckoe oby4eHue 3.5
BurAbl CAYHQMHBIX BEAMYMH. ONpeAeAEHNE AMCKPETHOM CAYHOMHOM
BEAMYMHbI. 3AKOH PACMPEAEAEHNI AUCKPETHOM CAYYAMHOM BEAMYMHBI.
Ee 4MCAOBblIE XAPAKTEPUCTUKM
Tema 13.4 NpakTuyeckas pa6oTta 0,5
AuckpeTHas CAyqdauHasa (Buabl CAYHQMHBIX BEAMYMH. ONpeAEAEHNE AMCKPETHOM CAYHOMHOM
BEAMYUHA, 30KOH ee BEAMYMHbI. 3AKOH PACNPEAEAEHMA AMCKPETHOM CAYHOAMHOM BEAMYMHDI.
pacnpeAeAeHus Ee 4YMCAOBbIE XAPAKTEPUCTUKM
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTu4yeckoe oby4eHue 3.5
BApPMALMOHHBIM PSA. [TOAUMIOH YHOCTOT M TMCTOINPAMMA.
Cratmctnyeckme XapakTepPUCTUKM PIAC HODAIOAQEMBbIX ACHHbIX
Tema 13.5
3aaaum NMpakTuyeckas pa6oTta 0,5
MATEMATUYECKOM BApMALUMOHHBIM PSA. TTOAUMIOH YHOCTOT M TMCTOINPAMMA.
CTATUCTUKMU CTatmcCTM4eCKME XAPAKTEPUCTUKM PAAQ HODAIOAOEMbIX ACHHbIX
MpodhecCcCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NPUKAGAHOTO MOAYAS) 2
MpakTuyeckas paboTta 2
Tema 13.6 MNepBrUYHas 0BPABOTKA CTATUCTUYECKMX AGHHbIX. [padomyeckoe mx
CocTaBAeHUue TabAUL, U |TPEACTABAEHME. HOXOXAEHME CPEAHMX XAPAKTEPUCTHK,
AVUCArPAMM HA MPAKTUKE |HOBAKOACEMbIX AQHHbIX
Tema 13.7
CoaepXxaHue y4ebHOro matepmaaa 2
PeweHue 3aaau.
DAEMEHTHI
KOMOUHATOPUKM, KoHTpoOAbHaSA paboTa 2




CTATUCTUKU U TEOPUMU
BEPOATHOCTEMN

DAEMEHTbI KOMBUHATOPMKKM. COBbITME, BEPOITHOCTb COObITUS.
CAOXEHME N YMHOXEHME BEPOATHOCTEM

PasaeA 14. YpaBHEHUsA U HEpABEHCTBA

Tema 14.1
PABHOCHABHOCTDL
YPOBHEHUU U
HepaBeHcTB. O6wue
MEeTOAbI peLueHus

CoaepXxaHue y4eBbHOro matepumaaa

TeopeTuyeckoe oby4eHue

3.5

POBHOCUABHOCTb YPOBHEHMM M HEPABEHCTB. OnpeaeaeHms. OCHOBHblE
TEOPEMbl PABHOCKAbHbIX MEPEXOAAX B YPABHEHUAX M HEPOABEHCTBOX.
O0LLME METOABI PELLIEHMA YPOBHEHUIM: NEPEXOA OT PABEHCTBA
QOYHKLLMM K POBEHCTBY APTYMEHTOB AAS MOHOTOHHbIX GOYHKLLMM, METOA
PA3AOXKEHME HO MHOXMTEAN, METOA BBEAEHMSA HOBOM MEPEMEHHOM,
APOYHKLUMOHAABHO-TPAOMYECKMM METOA

MpakTuyeckas paboTta

0.5

POBHOCUMABHOCTb YPOBHEHUIM U HepaBeHCTB. OnpeaeAeHns. OCHOBHbIE
TEOPEMBbI PABHOCUABHbLIX MEPEXOAOX B YPOABHEHMUSIX M HEPOBEHCTBAX.
O0LLME METOABI PELLIEHNS YPOBHEHUI: MEPEXOA OT PABEHCTBA
QOYHKLLMM K POBEHCTBY APTYMEHTOB AAS MOHOTOHHbIX GOYHKLLMM, METOA
PA3AOXKEHME HO MHOXMTEAN, METOA BBEAEHMSA HOBOM MEPEMEHHOM,
APYHKLUMOHAABHO-TPAOMYECKMM METOA

CoaepxaHue y4ebHOro matepumana

TeopeTuyeckoe oby4eHue

3.5

OBLLME METOAbI PELLIEHMI HEPABEHCTB: MEPEXOA OT CPABHEHMS
3HOYEHUN OYHKLLMM K CPABHEHMUIO 3HAYEHUIM APTYMEHTOB AAS
MOHOTOHHbIX QOYHKLLMM, METOA MHTEPBAAOB,
ADYHKLMOHAABHO-TPADOMYECKMM METOA. PADOUYECKMM METOA
peLleHMs YPABHEHUIM U HEPOBEHCTB

MpakTuyeckas paboTta

0.5

Tema 14.2
fpacduyeckmnn metoa
DelleHUud VhAaRHeHUMn

OK-01, OK-02,
OK-03. OK-04




OBLIME METOAbI PELLIEHMA HEPABEHCTB: NEPEXOA OT CPOUBHEHMS
3HAYEHMM ADYHKLMM K CPABHEHUIO 3HAYEHUM APTYMEHTOB AAS
MOHOTOHHbIX OYHKLLMM, METOA MHTEPBAAOB,
ADOYHKLMOHAABHO-TPAOUHECKMM METOA. [PADMYECKMM METOA
peLUEHNS YPOABHEHMI U HEPOBEHCTB

CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTuyeckoe oby4yeHue 3.5
OnpeaeAeHne MOAYAS. POCKPBLITME MOAYAS MO ONPEAEAEHMIO.
MNpocTtenLume YpaBHEHMS M HEPABEHCTBA C MOAYAEM. [TPUMEHEHME
POBHOCUAbHbBIX MEPEXOAOB B OMNPEAEAEHHbIX TUMNAX YPOBHEHUM U
HEPOBEHCTB C MOAYAEM
NMpakTuyeckas paborta 0.5
Tema 14.3 OnpeaeAeHUe MOAYAL. POCKPBITME MOAYAS MO OMPEAEAEHMIO.
YpaBHEHMUSA U MNpocTtenLume ypaBHEHMS M HEPABEHCTBA C MOAYAEM. [TPUMEHEHME
HEPABEHCTBA C POBHOCUAbHbBIX MEPEXOAOB B OMNPEAEAEHHbIX TUMAX YPOBHEHMUIM U
MOAYAEM HEPABEHCTB C MOAYAEM
CoaepXaHue y4ebHOro matepmaad 6
TeopeTuyeckoe oby4yeHue 5,5
3HAOKOMCTBO C MAPAMETPOM. [TpocTenLLme YPABHEHMS U
HEPABEHCTBA C MAPAMETPOM
Tema 14.4
YpPaBHEHMS 1 NpakTuyeckas pa6oTta 0,5
HEepPAaBEHCTBA C 3HAOKOMCTBO C MAPAMETPOM. [TpocTenLLme YPABHEHMS U
napameTpamm HEPABEHCTBA C MAPAMETPOM
Tema 14.5 MpodhecCcMOHAAbLHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
CocTaBAeHUue “ NPUKACGAHOTO MOAYAS) 4
peweHue
npodeCCUOHAABHbIX MpakTuyeckue 3aHATUA 4




30AQ04 C NOMOLLbIO

YPOBHEHUH PelueHme TEKCTOBbIX 3aAQY MPOJOECCUOHAABHOTO COAEPRXKAHMUS
CoaepXaHue y4ebHoro matepmaaad 2

Tema 14.6

PelleHne 30A0Y MpakTuyeckoe 3aHATHE 2

YpaBHeHHs U OBLLME METOADBI PELLIEHNS YPOABHEHMMN. YPABHEHUS M HEPABEHCTBA C

HepaBeHCTBA MOAYAEM U C NAPAMETPAMM

MpomexyToyHas aTTecTaums (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 OCBOEHUS OBLLLEOEPA3OBATEAbHOM

AUCLUUNAUHDI

Pe3yAbTaTbl 06Y4eHuUs

Kputepuu oLeHKu

MeToAbI OLLEHKU

oK 1

BbiOUpaTh Crnoco0bl
peLleHms 30AQ4
NPOdECCUOHAABHOM
AEITEABHOCTH,
NPUMEHUTEABHO K

PA3ANYHBIM KOHTEKCTAM

OK 2

MCNOAB30BATHL
COBPEMEHHbIE CpeACTBA
nomcka, AHAAM3A Z
MHTEpPNPeTaLmm
MHApoPMALLMM 7

MHADOPMAOLMOHHbIE
TEXHOAOTMM AAS BbIMOAHEHMS
30A04 MPOJECCUOHAABHOM
AEITEABHOCTU

OK 3

MNAQHMPOBATH %
PEAAM3OBbIBATbL
cobCTBEHHOE
NpPodOeCCUOHAABHOE %
AMHYHOCTHOE pA3BUTHE,
NPEANPUHUMATEAbCKYIO
AEATEABHOCTb B
NPOdECCUOHAABHOM
cdoepe, MCMNOAb30OBATH
3HAHMA NO  COUMHAHCOBOM

MAMOTHOCTM B PA3AMYHbBIX
KM3HEHHbBIX CHUTYAUMAX

OK 4

2P EKTUBHO
B3AMMOAENCTBOBATb 7
pPaBOTATb B KOAAEKTMBE U
KOMAHAE

OK 5
OcCyLLLECTBAATb
MUCbMEHHYIO
KOMMYHUKOALMIO HO

YCTHYIO M

“OTAUYHO" -
TeopeTNYeCKoe
COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, ©6e3
npoBeAOoB, YMEHMA
CAOOPMMPOBAHBI, BCE
MPEeAYCMOTPEHHbIE
y4ebHOM NPOrPAMMOU
30AQHMS BbIMOAHEHDI,
KQ4YE€CTBO MX  BbIMOAHEHMS
OLLEHEHO BbICOKO.

“Xopowo” - Teopetnieckoe
COAEPXAHME Kypca
OCBOEHO TMOAHOCThIO, 6€e3
NpobEeAOB, HEKOTOpPbIE
YMEHMS CCOOPMUPOBAHDI
HEAOCTATOYHO, BCE
MPEAYCMOTPEHHbIE
y4eBHOWM NPOTPAMMOM
30AQHMA BbIMOAHEHDI,
HEKOTOPbLIE BWAbI 3AAQHMUM
BbIMOAHEHbI C OLLIMOKAMM,

“YAOBAETBOPUTEAbLHO” -
TeopeTmyecKkoe

COAEPXAHME Kypca
OCBOEHO  YACTMYHO,  HO
MpoBEAbI He HOCHT
CYLLLECTBEHHOIO XapaKTepPa,
HEODBXOAMMbIE YMEHMS
pPaBOoThI C  OCBOEHHbIM
MATEPUAAOM B OCHOBHOM

CCOOPMUPOBAHBI,
OOABbLLUMHCTBO
MPEeAYCMOTPEHHbIX
MPOrPAMMOM oby4eHus
y4E€OHbIX 30AQHUM

BbIMOAHEHO, HEKOTOpPbIE U3
BbIMOAHEHHbIX 30AQHUM
COAEPXAT OLLIMOKM.

TeCcTmpoBaHME
YCTHbIM ONpoC
MaTtemarmyeckmm
AMKTOHT
MHAMBMAYOQABHOS
COMOCTOATEABHAOS
pabota
[MpeACTOBAEHME
PE3YALTATOB
MNPAKTUYECKMX PABOT
3aWMTA  TBOPYECKMX
pabot

3awmra
MHAMBUAYOAbHBIX
NPOEKTOB
KoHTpOAbHOS paboTta




rOCYAQPCTBEHHOM A3bIKE
Poccumckon Peaepaumm C
Y4ETOM ocobeHHOoCTEMN
COLMAABHOTO M KYAbTYPHOIO
KOHTEKCTA

OK 6

[MpO4BAATH
rPAXKACQHCKO-NATPUOTUHECK
yio no3uumio,
AEMOHCTPUPOBATD
OCO3HOHHOE MOBEAEHUE HA
OCHOBE TPAAMUMOHHbBIX
o0LLEe4YEAOBEYECKMX
LLEHHOCTEN, B TOM YUCAE C
Y4ETOM rAPMOHM3ALMM
MEXXHALMOHAAbHbIX 7
MEXPEAMUTMO3HbIX
OTHOLLIEHWMM, MPUMEHSTb
CTOHAQPTSI
OHTUKOPPRYMNLMOHHOTO
NOBEAEHMS

OK7

CoAEeNCTBOBATH

COXPAHEHMIO OKPY>KAIOLLLEM
CpeAbl,
pecypcocbepexeHuto,
NPUMEHSTH 3HAHMS ]¢)
M3MEHEHUM KAMMATQ,
NPMHLLMMbI BEePEXAMBOTO
NPOU3BOACTBAQ,

2P EKTMBHO AEMCTBOBATHL B
4PE3BbIYAMHbBIX CUTYALMSIX

nK 9.1

Pa3pabaTbiBATh
TEXHMYECKOE 30AQHME HA
BED-NPUAOXKEHME B
COOTBETCTBUM C

Tpe6OBOHl/I9IN\l/I 3AKA34YNKdA

«(HeyAOBAETBOPUTEABHO) -

Teopetnyeckoe
COAEPXAHME  KypCO He
OCBOEHO, HEODOXOAMMBIE
YMEHMS He
CCOOPMUPOBAHBI,

BbIMOAHEHHbIE y4ebHble

30AQHUA COAEPXAT rpybble
OLLIMOBOKM
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