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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

CoaepXxaHue y4e6GHOro matepmuaaa (OCHOBHOE U

HaumeHoBaHue npodeCCUOHAABHO-OPUEHTUPOBAHHOE), AGOPATOPHbDbIE U O6bem Popmupyemsblie
PA3AEAOB U TEM NPAKTUHECKUE 3AHATUSA, MPUKAGAHOU MOAYADb (MPU HOANYUM) yacos KOMNEeTeHUUH
OcHoOBHOEe coaepXaHue
PasaeA 1. loBTOpeHHE Kypca MATEMATUKU OCHOBHOM LLUKOADI
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTuyeckoe oby4yeHue 1.5
Ba30BblEe 3HAHMA 1 YMEHMSI MO MATEMATUKE B MPOFOECCUOHAABHOM U B
Tema 1.1 NOBCEAHEBHOM AEATEABHOCTM.
LleAb 1 3aAa4m MpakTuyeckoe 3aHATHE 0.5
MATEMATUKU NPHU
OCBOEHUU BA30BblE 3HAHMA M YMEHMSI MO MATEMATUKE B MPOFOECCUOHAABHOM M B
CNeuUaAbHOCTH NOBCEAHEBHOM AEATEABHOCTM.
CoaepXaHue y4ebHOoro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
AENCTBUE HOA MOAOXKMTEABHBIMM M OTPULLATEABHBIMM YUCACMM,
OObIKHOBEHHbIMM U AECATUYHBIMIK APODIMM.
AEeNCTBUI CO CTEMEHAMM, POPMYAbI COKPALLLEHHOTO YMHOXEHMS.
Tema 1.2 MpakTuyeckoe 3aHaTHE 0,5
YUcAa u BbIMUCAEHMUA. OK-01, OK-02,
BbipaxkeHus u OK-03, OK-04,




AENCTBUI HOA MOAOXKMTEAbHBIMM U OTPUMLLATEABHBIMM HACAOMMU,
OObIKHOBEHHbLIMM U AECATUYHBIMM ApO6ﬂN\l/l.

AENCTBMS CO CTEMEHIMM, JDOPMYAbI COKPALLLEHHOTO YMHOXEHMS.

Tema 1.3.

feomeTpus Ha

NMpodeccMOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHME (COAEPXKAHUE
NPUKACGAHOTO MOAYAS)

MpakTuyeckoe 3aHATHE

BLAbI MAOCKMX COUTYP M MX MAOLLLOAb.

MPAKTUMKO-OPUEHTUPOBAHHbIE 3AAQ4YM B KYPCE rEOMETPUM HA

NAOCKOCTHU MAOCKOCTH
CoaepXxaHue yye6Horo matepmaaa
Tema 1.4 MpakTuyeckoe 3aHsTHE

MpoueHTHbIE
BbIYUCAEHUSA

MpoCTbie NPOLLEHTHI, PA3HbIE CMOCOObI UX BbIMMCAEHMA. CAOXKHbIE
MPOLLEHTbI

Tema 1.5

YpaBHEeHuUs U
HepaBeHCTBA

CoaepxaHue y4ebHOro matepumana

MpakTuyeckoe 3aHATHE

AMHEMHbIE, KBOAPATHbLIE, APODHO-AMHENHbBIE YPOBHEHMS U
HEPOBEHCTBA

Tema 1.6

CucTemMbl YypaBHEHUN U
HepAaBEHCTB

CoaepxaHue y4ebHOro matepuaaa

TeopeTuyeckoe oby4eHue




Cnocobbl peLUEHUS CUCTEM AMHEMHDBIX YPOABHEHUI. [TOHATUA: MATPULLA
2x2 1 3x3, onpeAeAnTEAb MATPMULLI. MeToA Faycca. Cuctemsl
HEAMHEMHbIX YPABHEHMU. CUCTEMbI HEPOBEHCTB

MpakTuyeckoe 3aHaATHE

Cnocobbl peLUeHUs CUCTEM AMHEMHDBIX YPOABHEHUI. [TOHATUA: MATPULLA
2X2 1 3x3, onNpeAeArTEAb MATPMULBI. MeToa [aycca. CUctemesl
HEAMHEMHBIX YPABHEHMU. CUCTEMbI HEPOBEHCTB

Tema 1.7

BXOAHOM KOHTPOADb

CoaepXxaHue y4ebHOoro matepumaad

KoHTpoAbHas paGoTa

BblaMCAEHMA U NPeoBPA30BAHMI. YPOABHEHUS M HEPABEHCTBA.
[eomeTpmra HO MAOCKOCTM

PasaeA 2 lMpsimbie U NAOCKOCTHU B NPOCTPAHCTBE

Tema 2.1.

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

1.5

MNpeamert ctepeomeTpmm. OCHOBHbIE MOHATKA (TOYKA, MPAMAS,
MAOCKOCTb, MPOCTPAHCTBO). OCHOBHbIE OKCUOMbI CTEPEOMETPUM.
MNepeceKkaLLIMECs, MAPAAAEAbHbIE M CKPELLMBAOLLMECS MPSIMbIE.
MPU3HOK M CBOMCTBO CKPELLIMBAOLLMXCS MPAMbIX. OCHOBHbIE
NPOCTPAHCTBEHHbIE OUTYPBbI.

MpakTuyeckoe 3aHATHE

0.5

OCHOBHbI€ NOHATUA
CTEpEeOMETPUM.




MpeameT ctepeomeTpun. OCHOBHbIE MOHATUS (TOYKA, MPSIMAS,
MAOCKOCTb, MPOCTPAHCTBO). OCHOBHbIE AKCHMOMbI CTEPEOMETPUM.
MNepeceKkaLLMECs, MAPAAAEAbHbIE M CKPELLIMBAIOLLMECS MPSMbIE.
MPU3HAK M CBOMCTBO CKPELLIMBAIOLLMXCS MPAMBbIX. OCHOBHbIE
NPOCTPAHCTBEHHbIE COUTYPBbI.

CoaepXxaHue y4ebHOro matepmaaa 6
TeopeTnyeckoe oby4yeHue 5
[NapAAAEAbHbBIE MPAMAF U MAOCKOCTb. OnpeaeAeHme. Npr3HaK.
CBOMCTBA (C AOKO3ATEABCTBOM). [TAPAAAEABHBIE MAOCKOCTM.
OnpeaenerHume. MpumsHak. CBOMCTBA (C AOKA3ATEABCTBOM). TETPAIAP U
ero 3AEMEHTLI. [TapaAAeAenmneA 1 ero 3AnemMeHTbl. CBOMCTBA
NPOTUBOMOAOXHbIX TDAHEN U AMATOHAAEN MAPOAAAEAENUMEAQ.
NocTpoeHue ceveHnn. Pelenme 30A04.
MpakTuyeckoe 3aHaTHE 1
MNAapAAAEAbHbIE NPIMAS U MTAOCKOCTb. OnpeaeAeHme. MNMpu3HaK.
CBOMCTBA (C AOKO3ATEABCTBOM). [TAPAAAEABHBIE MAOCKOCTM.
Tema 2.2. -
OnpeaeneHune. NMpusHak. CBOMCTBA (C AOKA3ATEALCTBOM). TETPASAP U
MapaAreAbHOCTH €ro 3AeMeHTHI. [TapaAAeAenUnEA 1 eT0 IAEMEHTbI. CBOMCTBA
NPAMbIX, MPSAMOU U NPOTUBOMOAOXHbIX TDAHEN U AMATOHAAEN MAPAAAEAETNUMEAQ.
NAOCKOCTH, NAOCKOCTEM |[loCTpoeHme cevenmi. PeLuenme 3aA0.
Tema 2.3. CoaepXxaHue y4ebHOro matepmaaa 2
MNepneHAUKYASPHOCTD
NPSMbIX, NPSAMOM U
NAOCKOCTH, NAOCKOCTeHN |TeopeTuyeckoe oby4yeHue 1,5




[NepneHAMKYASPHbIE NpsaMble. [TAPAAAEAbHbBIE MPSMbIE,
NePNeHAMKYAIPHbIE K MAOCKOCTU. [TPU3HAK NEPNEHAMKYAIPHOCTH

I'IpFI/\AOl;I M MAOCKOCTM. AOKQ3ATEABLCTBO. ﬂepl'leHAl/lKY/\ﬂp M HOKAOHHOA.

MepneHAMKYAIPHbIE MAOCKOCTU. MPU3HAK NEPNEHAMKYAIPHOCTH
MAOCKOCTEM. AOKO3ATEALCTBO.

PaccTogHMa B NPOCTPAHCTBE

Tema 2.4.

Teopema o Tpex
nepneHAUKYAIpax

MpakTuyeckoe 3aHATHE 0,5
MNepneHAMKYAIPHbIE MPSMbIE. TTAPAAAEABHBIE MPAMbIE,

NEePNEHAMKYAAPHbIE K MAOCKOCTU. [PU3HAK NEPNEHAMKYAIPHOCTH

NPAMOM U MAOCKOCTU. AOKOA3ATEALCTBO. NEepPNEHAMKYAID U HOKAOHHQS.
MNepneHAMKYAIPHbIE MAOCKOCTMU. MPU3HAK NEPNEHAMKYAFPHOCTH

MAOCKOCTEN. AOKA3ATEALCTBO.

PaccTtodHMs B MPOCTPAHCTBE

CoaepXxaHue y4ebHoro matepmaad 4
TeopeTuyeckoe oby4eHue 3

Teopema o Tpex NeEPNEHAMKYAIPAX. AOKA3ATEALCTBO. YTOA MEXAY
NPSMOM U MAOCKOCTBIO. YTOA MEXAY MAOCKOCTIMM

MpakTuyeckoe 3aHaTHE

Teopema o Tpex NeEPrNeEHAMKYAIPAX. AOKA3ATEALCTBO. YTOA MEXAY
NPAMOM U MAOCKOCTBIO. YTOA MEXAY MAOCKOCTIMM




NMpodeccUOHAAbHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHHUE
NPUKACAHOTO MOAYAS) 4

TeopeTuyeckoe oby4eHue 3

AKCUMOMbI CTEepeoMeTPUM. [epneEHAMKYASPHOCTb NPIMOM U
MAOCKOCTU, MAPAAAEABHOCTb ABYX MPAMbIX, MEPMEHAMNKYAFOHbIX
MAOCKOCTH, NEPNEHAMKYAIPHOCTb MAOCKOCTEM

Tema 2.5.

MpakTuyeckoe 3aHaTHE 1
MapaaAAeAbHble,

nepneHAUKYAsIPHble, AKCHMOMbI CTEPEOMETPUM. NTePNEHAMKYAFPHOCTb MPIMOMN U
cKkpeuwmBalroLmecs NAOCKOCTH, MOPAAAEABHOCTb ABYX MPAMbIX, MEPNEHAMKYAFOHbIX
npsmbie NAOCKOCTH, NEPNEHAMKYAIPHOCTb MAOCKOCTEMN

CoaepXxaHue y4ebHOro matepmaaa 2
Tema 2.6 KoHTpoAbHOSA pabGoTa 2
PeweHue 3aaau. PacnoAoXeHue Npsmbix U MAOCKOCTEM B MPOCTPAHCTBE.

MpsMmble U NAOCKOCTU B |[TEPNEHAMKYAIPHOCTb M MAPTAAEABHOCTb MPSMbIX M MAOCKOCTEN.
NPOCTPAHCTBE CKpPELLMBAIOLLIMECS MPSIMbIE

PasaeA 3. KoOOpAUHATBI U BEKTOPDI

Tema 3.1 CoaepXxaHue y4ebHOro matepmaaa 4
AekapToBbl
KOOPAMHATDLI B
NPOCTPAHCTBE.
OK-02, OK-03,
PaccTosiHue mexay
TeopeTuyeckoe oby4yeHue 3 OK-04, OK-07

ABYMSA TOYKAMMU.




KoopAuHaTbI cepeAUHbl |AeKAPTOBbI KOOPAMHATLI B MPOCTPAHCTBE. MNMpocTemLLme 30AQ4M B
oTpesKa KOOPAMHATAX. PACCTOAHME MEXKAY ABYMA TOHKAMM, KOOPAMHATHI
CepeAUHbI OTPE3KA

MpakTuyeckoe 3aHaATHE

AEKOPTOBbI KOOPAMHATHI B MPOCTPAHCTBE. MNpOoCTENLLME 3AAQYM B
KOOPAMHATOX. POCCTOAHME MEXAY ABYMS TOYKAMM, KOOPAMHATHI
CepeAnHbl OTPE3KA

CoaepXxaHue y4eBGHOro matepumana

TeopeTuyeckoe oby4eHue

BekTopbl B npocTpaHcTBe. CAOXEHME U BbIYMUTAHME BEKTOPOB.
YMHOXeHME BEKTOPA HA YUCAO. KOMMNAQHAOpPHbIE BEKTOPLI. CKAAIPHOE
MPOU3BEAEHME BEKTOPOB. PO3AOXEHME BEKTOPA MO TPEM
HEKOMMAOQHAPHbBIM BEKTOPAM. KOOPAMHATLI BEKTOPA, CKAAIPHOE
MPOOU3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXAY BEKTOPAMM,
YIOA MEXAY MPAMOM U MAOCKOCTBIO, YTOA MEXAY MAOCKOCTIAMM.
YPABHEHME MAOCKOCTU. [EOMETPUYECKMI CMBICA OMPEAEAUTEAR 2X2

Tema 3.2 MpakTuyeckoe 3aHsTHE

BekTopsbl B
NPOCTPAHCTBE.

YroA MmexaAy BEKTOPaMMm.
CkaaspHoe
npousBeAeHue
BEKTOPOB




BekTtopsbl B npocTpaHcTee. CAOXEHUE U BbIMUTAHME BEKTOPOB.
YMHOXeHME BEKTOPA HA YUCAO. KOMMNAOHAOPHbIE BEKTOPLI. CKAAFPHOE
NPOU3BEAEHMNE BEKTOPOB. PO3AOXEHME BEKTOPA MO TPEM
HEKOMMAQHOPHbBIM BEKTOPAM. KOOPAMHATEI BEKTOPA, CKAOAIPHOE
NPOWM3BEAEHME BEKTOPOB B KOOPAMHATAX, YTOA MEXKAY BEKTOPAMMU,
YTOA MEXAY MPAMOM U MAOCKOCTbIO, YTOA MEXAY MAOCKOCTIAMM.
YpaBHEHME MAOCKOCTU. [EOMETPUYECKMIM CMBICA OMNPEAEAUTEAR 2X2

Tema 3.3

MpakTuko-opueHTUpoBa
HHbl€ 30AQ4YU HO
KOOPAMHATHOM
NAOCKOCTHU

NMpodeccnoHaAbHO-OPUEHTUPOBAHHOE COAEPXAHUE (CoAepXaHHue
NPUKAGAHOTO MOAYAS)

MpakTuyeckoe 3aHaTHE

KOOpAMHATHAS MAOCKOCTb. BblYMCAEHME pCICCTOFIHI/II;I M MAOLLLOAEN HA
MAOCKOCTU. KOAMYECTBEHHbIE PACYETHI

Tema 3.4

PeweHune 3aaau.
KoopAUHATbI U BEKTOPBI

CoaepXxaHue y4ebHOro matepmaaa

KoHTpoAbHaSA paboTa

AEeKAPTOBbI KOOPAMHATBI B MPOCTPAHCTBE. BEKTOPLI B MPOCTPAHCTBE.
CAOXEHUE U BbIYUTAHUE BEKTOPOB. Y MHOXEHME BEKTOPA HA YMCAO.
KomMmnAQHAPHbIE BEKTOPBI. CKAAIPHOE MPOU3BEAEHME BEKTOPOB.
Pa3AOXeHME BEKTOPA MO TREM HEKOMMAQHAPHbLIM BEKTOPAM.
MNpocTtenLLme 30AQ4M B KOOPAMHATAX. KOOPAMHATLI BEKTOPA,
PACCTOAHME MEXKAY TOYKAMM, KOOPAMHATBHI CEPEAMHBI OTPE3KA,
CKAAAPHOE MPOU3BEAEHUNE BEKTOPOB B KOOPAMHATAX, YTOA MEXAY
BEKTOPAMM, YTOA MEXAY MPIMOM M MAOCKOCTBIO, YTOA MEXKAY
MAOCKOCTAMM




PaszaeA 4. OcHOBbI TpUroHoMeTpuu. TpuroHomeTpudeckne PyHKLUU

Tema 4.1

TpuroHomeTpu4yeckue
doyHKLMMH
NPOU3BOAbHOIO YrAQ,
Yyucaa. PaanaHHas u
rpPaAycHaAs mepa yraa

CoAepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

PaAnaHHQOA mepa YyrAQ. [TOBOPOT TOYKM BOKPYT HOYOAQ KOOPAMHAT.
OnpeaeAeHme CMHYCa, KOCUHYCA, TOHFEHCA U KOTAHIEHCA. 3HAKM
CUHYCQ, KOCMHYCQ, TAHIEHCA M KOTOHIEHCA MO YETBEPTIM.
3ABUCUMOCTb MEXKAY CUHYCOM, KOCUHYCOM, TOHTEHCOM U
KOTAOHFEHCOM OAHOTO M TOTO Xe YrAQ

MpakTuyeckoe 3aHATHE

POAMAHHAOS Mepa YrAd. NoOBOPOT TOYKM BOKPYT HAHYOAQ KOOPAMHAT.
OnpeaAeAeHue CUHYCA, KOCHMHYCA, TAOHFEHCA M KOTAHTEHCA. 3HAKM
CUHYCQ, KOCMHYCQ, TOHFEHCA M KOTAHTEHCA MO YETBEPTIM.
30BUCUMOCTb MEXAY CMHYCOM, KOCHMHYCOM, TOAHTEHCOM MU
KOTAHFEHCOM OAHOTO U TOTO XXe YrAd

Tema 4.2

OCHOBHbIe
TPUroHoOMeTpu4yeckue
TOXAECTBA.

POPMYAbI NPUBEAEHUS

CoaAepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

TpouroHomeTpmyeckme ToXXAeCTBA. CUHYC, KOCUHYC, TOHTEHC U
KOTAHTEHC YITAOB A U - . POPMYAbI MPUBEAEHMA

MpakTuyeckoe 3aHATHE

TpuroHomeTpUieckme ToxaecTBd. CUHYC, KOCUHYC, TAHIEHC U
KOTOHIEHC YTAOB A U - A. POPMYAbI MPUBEAEHMS

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

OK-05 0OK-046-0OKOZ

O o Ix 97




Tema 4.3

CuHYyC, KOCHHYC,
TAHFeHC CYMMbI U
PA3HOCTU ABYX YTAOB

CUHYC 1 KOCUHYC
ABOMHOIO YrAd.
POpPMYyAbI MOAOBUHHOTO
yraa

CoaepxaHue y4e6bHOro matepumana

TeopeTuyeckoe oby4eHue

CyMMa 1 PA3HOCTb CUHYCOB. CYMMQA M PA3HOCTb KOCHMHYCOB. CHUHYC
M KOCMHYC ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTIO YrAQ.
MNpeobpa30BAHMI CYMMbI TOUTOHOMETPUYECKMX COYHKLMM B
NPOU3BEAEHME U MPOU3BEAEHUT B CYMMY. BbipaXkeHue
TPUTOHOMETPUHECKMX OYHKLMIM YEPE3 TOHFEHC MOAOBMHHOIO
aprymeHta. Npeobpa3oBaHMS NPOCTEULLMX TOUTOHOMETPUYECKMX
BbIDADKEHMM

MpakTuyeckoe 3aHATHE

CyMMAa 1 PA3HOCTb CUHYCOB. CYMMA M PA3HOCTb KOCHMHYCOB. CHUHYC
M KOCMHYC ABOMHOTO YTAQ. POPMYAbI MOAOBMHHOTO YrAQ.
MNpeobpa30BAHMI CYMMbI TOUTOHOMETPUYECKMX COYHKLMM B
NPOU3BEAEHME U MPOU3BEAEHUT B CYMMY. BblipaXkeHue
TPUTOHOMETPUHECKMX OYHKLMIM YEPE3 TOHFEHC MOAOBUMHHOIO
aprymeHta. Npeobpa3oBaHMI NPOCTEULLIMX TOUTOHOMETPUHECKMX
BbIDADKEHMM

Tema 4.4

PYyHKLMU, UX CBOUCTBA.
[Cnoco6hl 3aAQHKE

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

1.5

OBAQCTb ONPEAEAEHUI M MHOXECTBO 3HAYEHMMU GOYHKLMIK. HETHOCTD,
HEYETHOCTb, NEPUOAMNYHOCTb QOYHKLIMM. CNOoCObbl 3AAQHUI OYHKLLMM

dyHKUUM




MpakTuyeckoe 3aHaTHe

0.5

OOBAQCTb ONPEAEAEHUT M MHOXECTBO 3HAYEHMM OYHKLMN. YHETHOCTD,
HEYETHOCTb, NEPUOAMYHOCTb PYHKUMM. Cnocobbl 3AAQHUI COYHKLLMM

CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4yeHue 1.5
OOBOAQCTb ONPEAEAEHUT M1 MHOXECTBO 3HAYEHMU TPUTOHOMETPUYECKMX
AOYHKUMM. HETHOCTb, HEYETHOCTb, MEPUOAMYHOCTb
TPUTOHOMETPMHECKMX GOYHKLMIM. CBOMCTBA M TPATOMKM GOYHKLMM Y =
cos X, y=sinx,y=1tgx,y=ctgx.
MpakTuyeckoe 3aHsATHE 0,5
Tema 4.5 _
OOBAQCTb OMPEAEAEHUS U MHOXECTBO 3HAYEHUM TPUTOHOMETPUHECKMX
TpuroHomeTpuyeckue ADYHKLUMM. HETHOCTb, HEYETHOCTb, NMEPUOAMYHOCTD
dYHKLUUU, UX CBOUCTBA |[TOUTOHOMETPUYECKMX OYHKLUMIM. CBOMCTBA M TPACOUKM OYHKLMM Y =
u rpadomkm cosx, y=sinx, y=tgx,y=ctgx.
CoaepxaHue y4e6bHOro matepumaaa 2
Tema 4.6 P Y P
npe°6p03OBqHMe anKTM"leCKoe 3aHATUE 2
rpacoumkos -
CxaTtme u pacTikeHme rpadoUKoB TOMITOHOMETPUHECKMX AOYHKLLMM.
TPUFOHOMETPHUYECKUX
ddyHKUUM MNpeobpa3oBAHME IPACOUKOB TPUTOHOMETPUYECKMX COYHKLIMM
NMpodbeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHUE
Tema 4.7 NPUKACAHOTO MOAYAS) 4




Onucaxnue
NPOU3BOACTBEHHbIX
NPOL,EeCcCOB C MOMOLLbIO
rpachmkoB cpyHKLUM

MpakTuyeckoe 3aHaTHE

MCNOAB3OBAHME CBOMCTB TPUTOHOMETPUHECKMX AOYHKLLMIM B
NPOJdOECCHMOHAABHbIX 30AQYAX

CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTuyeckoe oby4yeHue 1.5
Tema 4.8 OOBpaTHble TPUTOHOMETPUYECKME ADYHKLMM. MX CBOMCTBA U rOACOUKM
O6paTHble NpakTuyeckoe 3aHATHE 0,5
TPUroHOMEeTpU4ECKHUEe
dyHKLMH OOpaTHble TPUrOHOMETPUYECKME ADYHKLMM. MX CBOMCTBA M rOACOUKM
CoaepXxaHue y4ebHOoro matepmaad 8
TeopeTuyeckoe oby4eHue 7
YpaBHEHME COS X = A. YPABHEHME siN X = A. YpasHeHme tg X = a, ctg x
= a. PeLueHne TpUroHOMETPUYECKMX YO ABHEHMIM OCHOBHbBIX TMMOB:
NPOCTENLLME TPUTOHOMETPUYECKME YPABHEHMS, CBOAIALLIMECS K
KBAOAPQTHbIM, PELLIAEMbIE PAZAOXKEHUEM HO MHOXMTEAM,
OAHOPOAHbIE.
MpocTtenLume TPUroHOMETPUYECKME HEPOBEHCTBA
MpakTuyeckoe 3aHaTHE 1
Tema 4.9
TpuroHomeTpuyeckue

YPOBHEHMUS U
HebadrReHCcTRA




YpPOBHEHME COS X = A. YPABHEHME siN X = A. YpasHeHme tg X = a, ctg x
= 0. PelLeHne TPUrOHOMETPUYECKMX YPABHEHMM OCHOBHbIX TUMOB:

NPOCTENLLME TPUTOHOMETPUYECKME YPABHEHMUS, CBOASILLIMECS K
KBAAPCOTHBIM, PELLIAEMbBIE PA3ZAOXKEHUEM HO MHOXUTEAM,
OAHOPOAHBIE.

MNpoCcTenLLME TPUTOHOMETPUYECKME HEPABEHCTBA

CoaepxaHue y4e6bHOro matepumana 2
TeopeTuyeckoe oby4eHue 1.5
Tema 4.10 CUCTEMBI MPOCTENLLIMX TOUTOHOMETPUYECKUX YPABHEHMM
Cucrembl NMpakTuyeckoe 3aHsATHE 0.5
TPUFOHOMETPUYECKUX
YPOBHEHUH CUCTEMBI MPOCTEMNLLIMX TOUTOHOMETPUYECKMX YPABHEHMM
Tema 4.11 CoaAepXxaHue y4ebHOro matepumaaa 2
Peluenune saaau. KoHTpoAbHas paboTa 2
OCHOBbI
TPUFOHOMETPMUM. MNpeobpa30BAHME TPUTOHOMETPUYECKMX BbIPOXKEHMIN. PeLueHne
TpUroHoMeTpHYeCKHe  |[TPUTOHOMETPUYECKUX YPOABHEHMIM M HEPABEHCTB B TOM YUCAE C
doyHKLMH MCMNOAb30OBAHMEM CBOMCTB AOYHKLLMM.
PazaeA 5. KoMmnAekcHble YucAa
I 51 CoaepXaHue y4ebHOro matepmaaa 4 OK-01, OK-02,
ema 5.
OK-03, OK-04,
KoMnAekcHbie Yucaa TeopeTuyeckoe oby4eHue 3 OK-05, OK-06, OK-07




MOHATME KOMMNAEKCHOTO YMCAQ. COMPIXKEHHbIE KOMMNAEKCHbBIE YUCAQ,
MOAYAb U APTYMEHT KOMMNAEKCHOIO YACAQ. POPMA 3AMMCH
KOMMNAEKCHOIO YUCAQ (reOMETPMHECKAS, TPUTOHOMETPMHECKAS,
aarebpamnyeckasn). ApMOMETUHECKME AENCTBUI C KOMMAEKCHbIMM
YUCAQMM

MpakTuyeckoe 3aHaTHE

MOHATME KOMMNAEKCHOTO YUCAQ. CONPSIKEHHBIE KOMMAEKCHbIE YUCAQ,
MOAYAb U APTYMEHT KOMMNAEKCHOTO YUCAQ. POPMA 3AMMCH
KOMMAEKCHOTIO YYUCAQ (TEOMETPUHECKAS, TPUTOHOMETPMHECKAOS,
aarebpamnyeckasn). ApMdoMeTMieckme AEMCTBUI C KOMMAEKCHbBIMM

YUCAQMM
CoaepXxaHue y4ebHOro matepumaad 4
Tema 5.2 MpakTuyeckoe 3aHATHE 4
NMpumeHeHue BbINOAHEHME PACYETOB C MOMOLLLBIO KOMMAEKCHbIX YMCEA. [1prmepsl
KOMMNAEKCHbIX YUCEA MCMOAb30OBAHMA KOMMAEKCHbIX YUCEA
PasaeA 6. NpousBoAHAs PyHKUUU, €€ NPUMEHEeHHe
Tema 6.1 CoaepXxaHue y4ebHOro matepmaaa 2
MoHATHE NPOM3BOAHOM. OK-01, OK-02,
POpMyAbI U NPABUAA OK-03, OK-04,
AncpbdepeHuupoBaHms |(TeopeTudeckoe obyyeHume 1,5 OK-05, OK-06, OK-07




OnpeaeAeHmne Y1CAOBOM MOCAEAOBATEABHOCTM U CNOCO0LI e€
30A0HMA. CBOMCTBA YUCAOBBIX MOCAEAOBATEABHOCTEN. ONpeAeAeHmne
NPeAeAd MOCAEAOBATEABHOCTU. BbIMMCAEHME NPEAEAOB
NOCAEAOBATEABHOCTEN. [TpeAaeA FOYHKLIMM HO OECKOHEYHOCTM.
MNpeaeA doyHKLMK B TOYKE. [MpurpaLLLeHue aprymeHTa. MNpupalleHue
dOYHKLMM. 3AAQHM, MPUBOAALLLME K MOHATUIO MPOM3BOAHOM.
OnpeaeAeHme NPom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM

MpakTuyeckoe 3aHaTHE

0.5

OnpeaeAeHne Y1CAOBOM MOCAEAOBATEABHOCTM U CMNOCODLI e€
30A0HMA. CBOMCTBA YUCAOBBIX MOCAEAOBATEABHOCTEN. ONpeAeAeHne
NPeAeAd MOCAEAOBATEABHOCTU. BbIMMCAEHME MPEAEAOB
NOCAEAOBATEABHOCTEN. [TpeAeA QOYHKLMM HO OECKOHEYHOCTM.
MpeaeA dyHKUMM B TOYKE. [pUpALLLEHWE APTrYMEHTA. [TpnpaLlleHme
AOYHKLMK. 3AAQYM, NMPUBOAILLME K MOHATUIO MPOOM3IBOAHOM.
OnpeaeAeHme NPom3BOAHOM. AATOPUTM OTbICKAHMS MPOM3BOAHOM

Tema 6.2

MpousBoAHbIE CYMMBI,
pasHocTH
NPoUu3BEeAEHMUS,
YacTHoOro

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

POPMYAbI AMADPEPEHUMPOBAHMA. [TPABMAC AMAOTEPEHLLUPOBAHMS

MpakTuyeckoe 3aHATHE

POPMYAbI AMADFEPEHLMPOBAHUA. MTPABUMAC AMGOFEPEHLIMPOBAHMS

CoaepXxaHue y4eBbHOro matepumaaa




MpoussoAHbIE TeopeTuyeckoe oby4eHue 5
TPUFOHOMETPHUYECKUX
by HKLMIA. MPOM3BOAHAS OnpeaeAeHne CAOXHOM OYHKUMK. [TPOM3BOAHOS
CAOXKHOM CPyHKLLMM TOUTOHOMETPUYECKMX OYHKLMM. [TOOM3BOAHAS CAOXKHOM COYHKLMM
MpakTuyeckoe 3aHaTHE 1
OnpeaeAeHne CAOXKHOM OYHKLMU. TTPOM3BOAHAOS
TPUTOHOMETPUYECKMX AOYHKLMIM. TTPOM3BOAHAS CAOXHOM COYHKLMM
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4yeHue 1.5
MNoHATME HenpepbiBHOM dOYHKLMKU. CBOMCTBA HEMPEPLIBHOM GOYHKLMM.
CBA3b MEXAY HEMPEPLIBHOCTBIO U AMADFOEPEHLMPYEMOCTLIO
AOYHKLMM B TOYKE. AATOPUTM PELLIEHMA HEPABEHCTB METOAOM
MHTEPBAAOB
Tema 6.4 MpakTuyeckoe 3aHsATHE 0,5
MoHsaTue o MNoHATME HenpepbiBHOM APYHKLLMKU. CBOMCTBA HEMPEPLIBHOM GOYHKLMM.
HenpepbIBHOCTH CBs3b MEXAY HEMPEPLIBHOCTHIO U AMADADEPEHLMPYEMOCTBIO
dyHKuMU. MeTOoA COYHKLUM B TOHKE. AATOPUTM PELLIEHUS HEPOBEHCTB METOAOM
MHTEpPBAAOB MHTEPBAAOB
Tema 6.5 CoaepXxaHue y4ebHOoro maTtepumaad 4
feomeTpuyeckmu u
doU3M4EeCKMM CMbICA
NPOU3BOAHOMU TeopeTnyeckoe oby4yeHue 3.5




FeOMETPUYECKMIM CMBICA MPOM3IBOAHOM GOYHKLMM — YTAOBOM

KOO OUUMEHT KOCATEABHOM K TPAdOUKY GOYHKLIMM B TOYKE.
YpaBHEHME KACATEABHOM K TPAJOUKY AOYHKLMM. AATOPUTM
COCTOBAEHMSA YPABHEHUS KACATEABHOM K rpadomKy doyHKLMM y=Ff(X)

MpakTuyeckoe 3aHaTHe

0.5

feoMETPUYECKMIM CMBICA MPOU3IBOAHOM GOYHKLMM — YTAOBOM

KOO DULMEHT KOCATEABHOM K TPATOMKY JOYHKLLMM B TOYKE.
YPABHEHME KACATEABHOM K ToAdOMKY AOYHKLMM. AATOPUTM
COCTOBAEHMS YPOBHEHUS KOCATEABHOM K rPAdomKy doyHKLMM y=F(X)

Tema 6.6

PU3NYECKUU CMBICA
NPOU3BOAHOMU B
npodeCCUOHAABHbIX
3aaqayax

CoaepXxaHue y4ebHOro matepumaaa

MpakTuyeckoe 3aHaTHe

PUINYECKMIN (MEXAHMYECKMI) CMBICA MPOM3BOAHOM — MTHOBEHHAOS
CKOPOCTb B MOMEHT BpemeHn t: v =95 (1)

Tema 6.7

MOHOTOHHOCTbD
yHkuUKU. Touku

CoaepxaHue y4e6bHOoro matepumana

TeopeTuyeckoe oby4eHue

3.5

Bo3pacTtaHme 1 yoblBOHME JOYHKLMM, COOTBETCTBME BO3PACTAHUS U
yObIBAHUS COYHKLLMM 3HAKY MPOM3BOAHOM. [TOHATME NPOM3BOAHOM
BbICLLIEFO MOPSAKQ, COOTBETCTBME 3HAKA BTOPOM MPOM3BOAHOM
BbIMYKAOCTM (BOTHYTOCTM) COYHKLLMM HO OTpe3Ke. 30AQ4M HA
MOKCUMYM 1N MUHUMYM. [TOHATUE ACUMMMTOTbI, CNOCOBbI UX
onpeaeAeHMs. AATOPUTM MCCAEAOBAHUA OYHKLLMM M MOCTPOEHUS ee
PAdOUKA C MOMOLLLBIO MPOM3BOAHOM. APOBHO-AMHEMHAN GOYHKLLMS

SKETPpeMmyma




MpakTuyeckoe 3aHaTHe

0.5

BospactaHme u ybbiBOHME dQOYHKLMKM, COOTBETCTBME BO3PACTAHMS U
yObIBAHUS COYHKLLMM 3HOKY MPOM3BOAHOM. [TOHATME NPOM3BOAHOM
BbICLLIETO MOPIAKA, COOTBETCTBME 3HAKA BTOPOM MPOM3BOAHOM
BbIMYKAOCTM (BOTHYTOCTM) AOYHKLLMM HA OTpe3Ke. 30AQ4M HA
MOKCUMYM 1 MUHUMYM. [TOHATUE QCUMMTOTbI, CNOCODbLI UX
onpeAeAeHMa. AATOPUTM MCCAEAOBAHMA OYHKLMM U MOCTROEHUS ee
rPAdOUMKA C MOMOLLLBIO MPOU3BOAHOU. APOBHO-AMHENHAS AOYHKLMS

Tema 6.8

UccaepoBaHKe
PYHKUUN U NOCTPOEHHUE
rpacoumkos

CoaepxaHue y4ebHOro matepmana

TeopeTuyeckoe oby4eHue

NccAeAOBOHME QOYHKLMM HO MOHOTOHHOCTb M MOCTPOEHME
rpadomKos.

MpakTuyeckoe 3aHaTHE

MNccAaeAOBOHME QOYHKLMM HO MOHOTOHHOCTb U MOCTPOEHUE
rpAdomKOB.

Tema 6.9 Han6oabLuee u
HAOUMEHbLUEee 3Ha4YeHuUs

doyHKUMMH

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

1.5

HaxoxxaeHme HaMBOAbLLETO M HOMMEHbBLLIETO 3HAYEHMIM JOYHKLIMM,
NOCTPOEHUE rPAJPPUKOB MHOTOYAEHOB C MCMOAb3OBAHMEM ANMMNAPATA
MATEMATUYECKOTO OHOAM3A




MpakTuyeckoe 3aHATHE 0,5
HoxoxaeHne HaMBOAbLLETO M HOMMEHbBLLIETO 3HAYEHMIM QOYHKLLMM,
MNOCTPOEHME TPAJOUKOB MHOTOYAEHOB C MCMOAB3OBAHMEM ANMAPATA
MATEMATUYECKOTO AHAAM3A
Tema 6.10 MpodhecCcMOHAAbLHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NMPUKAGAHOIO MOAYAS 4
HaxoxaeHue P yAs)
ONMTUMAABHOTO NpakTuyeckoe 3aHsATUE 4
pe3yAbTATA C MOMOLLbIO
NPOU3BOAHOMU B
NPAKTUYECKUX 3aAa4aX |HammeHbLuee 1 HanboAbLLEE 3HAYEHUE AOYHKLLMM
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 6.1 KoHTpoAbHOSA paboTa 2
PeweHue 3aaau. POPMYABI U MPABUAC AMCDAOEPEHLMPOBAHMA. MICCAEAOBAHUE
MpoussoAHAsA cPYHKLMUM, |CDYHKLMM C MOMOLLLBIO MPOM3BOAHOM. HOMBOAbLLIEE 1 HOMMEHBLLEE
ee NnpMMeHeHue 3HOYEHUS YHKLLMM
PasaeA 7. MHOrOrpaHHUKU U TeAQ BPALLLEHUSA
CoaepxaHue y4e6GHOro matepumaaa 2
TeopeTuyeckoe oby4yeHue 1.5
[NMOHATME MHOTOIPAHHKMKA. ErO 3AEMEHTLI: BEPLUMHBI, PpeBpa, roaHM.
ANAroHAaAb. CeyveHume. BbinmyKAbl€ U HEBbIMYKAbIE MHOTOIPAHHMKM
OK-01, OK-02,
MpakTuyeckoe 3aHaTHE 0,5 OK-03, OK-04,

Tema 7.1

BepLuuHbl, pebpa, rpaHm




MOHATME MHOTFOIPAHHKMKA. EFrO 3AEMEHTLI: BEPLUMHBI, pedpa, rpaHM.
AMAroHaAb. CevyeHume. BbiNyKAbIE 1 HEBbIMYKAbIE MHOTOTPOHHUKM

CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTnyeckoe oby4yeHue 1.5
MNoHgTe Npm3mbl. Ee OCHOBOHMS 1M BOKOBbIE FPAHU. BLICOTA NPU3MBbI.
[MPaMaa U HOKAOHHQOSA NPM3MA. [1PABMABHAS MPU3MA. Ee ceveHne
Tema 7.2
Mpusma, ee MpakTuyeckoe 3aHATHUe 0,5
COCTaBAsIOLLME,
ceveHue. MNMpamas u MoHATME NPK3Mbl. EE OCHOBAHMS 1 BOKOBbIE MPAHK. BbICOTA MPM3MBI.
MPABUAbHAS MPU3MbI [Mpamasa U HOKAOHHAS NPU3MA. [paBUABHAS NPU3MA. Ee ceveHne
CoaepXxaHue y4ebHOoro matepmaad 2
TeopeTuyeckoe oby4yeHue 1.5
MNapaAreAenmnes, CBOMCTBA NPAMOYTOAbBHOTO MAPAAAEAENMMMNEAQ,
Ky6. CevyeHume Kyba, NapaAAEAENUNEAT
Tema 7.3
MpakTuyeckoe 3aHATHE 0,5
Mapaareaenunea, ky6.
CeveHue ky6q, MNapaareAenmneas, CBOMCTBA NPAMOYTOAbBHOTO MAPAAAEAENMMNEAQ,
napaaAeAenunead Ky6. CevyeHume Kyba, MapaAAEAENUNEAT
Tema 7.4 CoaepXxaHue y4ebHOro matepmaaa 2
Mupamuaa, ee
TeopeTnyeckoe oby4yeHue 1.5

cocTaBAdOLWHNe,




ceyeHue. NpaBuAbHAs
NMMpamuAd. YcevyeHHas
nMpamuaa

MMPAaMMAQ U ee AeMeHTbl. CeveHmne NMPAMUABIL. [NPABUMABHAOA
MUMPAMMAQ. YCEYEHHAS MMPAMUAC

MpakTuyeckoe 3aHATHE 0,5
MUpammaa u ee anemMeHTbl. CeveHne NUPammabl. MNMpaBUAbBHOS
NMMPAMMAQ. YCeYeHHAS MMPAMMAQ
CoaepxaHue y4ebHOro matepumana 2
TeopeTuyeckoe oby4yeHue 1.5
Tema 7.5 MAoLLOAb BOKOBOM M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMADI
BokoBas U noAHas MpakTuyeckoe 3aHATHE 0.5
NOBEPXHOCTb NPU3MbI,
MUMPAMUAbI MAoLLOAb OOKOBOM M MOAHOM MOBEPXHOCTU MPU3MbI, MUPAMMUADI
CoaepXxaHue y4e6GHOro matepumaaa 2
TeopeTuyeckoe oby4yeHue 1.5
CUMMETPUA OTHOCUTEABHO TOYKM, MPAMOM, MAOCKOCTU. CUMMETPUS B
KyGe, NapaAAeAenuneae, NpusmMe, NTMPAaMmmaAEe
Tema 7.6
MpakTuyeckoe 3aHATHE 0,5

CummeTpus B KyOe,
napasAeAenuneae,
npusme, NMpammae

CUMMETPUSA OTHOCUTEABHO TOYKM, MPAMOM, MAOCKOCTU. CUMMETPUS B
KyGe, NapaAAeAenmneae, NPU3Me, MMPAMUAE




NMpodecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXAHME (CoAEpPXaHue

NPUKAGAHOTO MOAYAS) 4
Tema 7.7
MpakTuyeckoe 3aHaTue 4
Mpumepbl cuMMmeTpU B
npodeccuu CUMMETPUSA B MPUPOAE, APXUTEKTYPE, TEXHUKE, B ObITY
CoaepxaHue y4e6bHOro matepumana 2
Tema 7.8
MpakTuyeckoe 3aHaTHE 2
MpaBuAbHbIE
MHOTFOrPAHHUKMU, UX MoHATME NP ABUABHOTO MHOTOrPAHHMKA. CBOMCTBA MPABMAbHbIX
CBOMUCTBA MHOTOrPAHHUKOB
CoaepXxaHue y4ebHOro matepumaaa 2
TeopeTuyeckoe oby4yeHue 1.5
LUMAMHAP 1 ero aAaemeHTbl. CevYeHne UMAMHAPQA (MAPOAAEABHOE
OCHOBQHMIO 1 OCH). PA3BEPTKA LMAMHAPC
Tema 7.9
MpakTuyeckoe 3aHATHE 0,5
UuAUHAP, ero
COCTABASIIOLLLUE. LUMAMHAD 1 ero AeMeHTbl. CevyeHmne LMAMHAPQ (MApPOAAEABHOE
CeuyeHune uMAMHApPa OCHOBQHMIO 1 OCH). PA3BEPTKA LMAMHAPC
Tema 7.10 MpodhecCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (CoOAEepPXAHue
NPUKACAHOTO MOAYAS 4
KoHyc, ero P yAs)
COCTABASIIOLLME.
CeyeHue KoHyca TeopeTuyeckoe oby4yeHue 3.5




KoHyC 1 ero anemeHTbl. CeveHne KoHyCca (MApAAAEAbBHOE
OCHOBQHMIO 1 MPOXOASLLEE YEPES BEPLLMHY), KOHUYECKME CEYEHMS.
PQa3BepTKa KOHYCO

MpakTuyeckoe 3aHaATHE

0.5

KoHyC 1 ero anemeHTbl. CeveHne KoOHyCca (MapAAAEAbHOE
OCHOBAOHMIO M1 MPOXOASLLLEE YEPES BEPLLUMHY), KOHMYECKME CEYEHMS.
Pa3sepTka KOHyCAQ

Tema 7.11

Yce4eHHbIU KOHYC.
CeyeHue yce4yeHHoOro
KOHycda

CoaepXxaHue y4ebHOoro matepumaad

TeopeTuyeckoe oby4eHue

1.5

YceyeHHbIn KOHyC. Ero obpasytoLas 1 Bbicota. Ce4yeHmne ycevyeHHOoro
KOHyCa

MpakTuyeckoe 3aHaTHe

0.5

YceuyeHHbIM KoHycC. Ero obpasytoLas 1 Bbicotd. CevyeHme ycevyeHHoro
KOHyCa

Tema 7.12
Wlap u cchepa, ux

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

1.5

LLap v cdoepa. B3ammHoe pacnoAoXKeHMe cAepsbl M MAOCKOCTH.
CeveHue wapa, cdoepsl

MpakTuyeckoe 3aHaTHe

0.5

ceYvyeHud




LLap n cdhepa. BzammHoe pacnoroXeHme cdoepsbl M MAOCKOCTMU.
CeveHue wapa, cdoepsl

Tema 7.13

NMoHsTHe 06 o6beme
TeAad. OTHoOWwEeHue
00BbeMOB NMOAOOHBIX TEA

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

3.5

MoHaTMe 06 obbeme Teaa. Obbem KyDa 1 MPIMOYTOABHOTO
napaareAenmneaa. O6bem NPm3mbl U LMAMHAPA. OTHOLLEHWE
0BbeMOB MOAODHbIX TEA. [EOMETPUYECKMM CMBICA ONMPEAEAUTEAS 3-TO
NOPAAKQO

MpakTuvyeckoe 3aHATHE

0.5

MNoHgtne 06 obbeme Tead. Obbem KyOa U MPIMOYTOABHOTO
napaaresenmnead. Obbem Npmsmbl U LMAMHAPA. OTHOLLIEHWE
0ObEMOB MOAODHbBIX TEA. [EOMETPUYECKMM CMBICA ONMPEAEAUTEAS 3-TO
NOPIAKQ

Tema 7.14

O6beMmMbl U NAOLLLAOAU
NOBEPXHOCTEU TEA

CoaepxaHue y4eBbHOro matepumana

TeopeTuyeckoe oby4yeHue

1.5

OBbeMbl MIMPAMUABI 1 KOHYCA. OBbem LLAPA. MNMAOLLLOAM
MOBEPXHOCTEM TEA

MpakTuyeckoe 3aHaTHE

0.5

OBbeMbI MIMPAMUMABI 1 KOHYCO. OBbem LLIAPA. MMAOLLLOAM
NOBEPXHOCTEM TEA




Tema 7.15 CoaepxaHue y4e6bHOoro matepumaaa 4
KomGuHauuu MpakTuyeckoe 3aHATHE 4
MHOTFOITPAHHMKOB U TEA
BPALLLEHUS KOMBUHALMM TEOMETPUHECKMX TEA
CoaepxaHue y4ebHOro matepumana 4
Tema 7.16
MpakTuyeckoe 3aHATHE 4
feomeTpuyeckue
KOMOMHALMU HO MCNOABb3OBAHME KOMBOUMHALMIM MHOTOTPAHHMKOB U TEA BPALLLEHMS B
npakTuke NPAKTUKO-OPUEHTUPOBAHHbIX 30AQHOX
Tema 7.17 CoaepxaHue y4yebHoro matepuaaa 2
PelseHune 3aaaH. KoHTpoAbHas pa6oTa 2
MHOrorpaHHMKM U TeAa
BPALLLEHUS OBbeEMbI 1 MAOLLLAAM MOBEPXHOCTU MHOTOTPOHHMKOB U TEA BPALLLEHMS
Pasaea 8. NepBooOGpa3sHas PyHKUUU, €ee NPUMEHEHUEe
CoaepxaHue y4e6bHOro matepumaaa 2
TeopeTnyeckoe oby4eHue 1.5

Tema 8.1

NepBoob6pasHas
doyHkuuu. NMpasuaa
HAXOXAEHUSA
nepBoo6pPA3HbIX

30AQ4C0 O BOCCTAHOBAEHMM 3AKOHA ABMXKEHMSA MO M3BECTHOM
ckopocTu. MoHATHE MHTErPUPOBAHMA. O3HOKOMAEHME C MOHIATMEM
MHTETPAAQ 1 NEPBOOBPA3HOM AAT AOYHKLMM y=f(X). PeLueHne 3aa04
HQ CB43b NEPBOOBPA3HOM U €€ MPOU3BOAHOM, BbIHMCAEHME

NepPBOOOPA3HOU AAT AQHHOM AOYHKLMM. TADAULLO GOOPMYA AAS

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06, OK-07




HOXOXAEHMA NePBOOBPA3HbIX. M3y4eHne MPABUAQ BbIMMCAEHMUS
NepBOOBPA3HOM

MpakTuyeckoe 3aHATHE

0.5

30AQ4C O BOCCTAHOBAEHMM 3AKOHA ABMXKEHMS MO M3BECTHOM
ckopocTu. MoHATUE MHTETPUPOBAHMA. O3HOKOMAEHME C MOHITUEM
MHTETPAAQ 1 NEPBOOBPA3HOM AAT DYHKUMKM y=Ff(X). PeLueHne 3aaa4
HQ CB3b NEPBOOBPA3HOM U €€ MPOM3BOAHOM, BbIMUCAEHME
NEepPBOOBPA3HOM AAT AQHHOM GOYHKLMU. TABAMLLA GOOPMYA AAS
HOXOXXAEHMS MEPBOOOPA3HbIX. M3ydeHME NPABUAC BbIMUCAEHMS
NepBOOBPA3HOM

Tema 8.2

Maow,aab
KPUBOAUHEWHOM
Tpaneuuu. Popmyaa
HbloTOHG — AenbHuua

CoaepXxaHue y4ebHOro matepumaad

TeopeTuyeckoe oby4eHue

1.5

3AAQ4YM, MPUBOAILLME K MOHATUIO OMPEAEAEHHOTO MHTETPAAQ — O
BbIMMCAEHMU MAOLLLOAM KPUBOAMHEMHOM TPAMELMU, O NEPEMELLEHNM
TOYKM. [OHATHE ONPEAEAEHHOIO UHTEMPAAQ. TEOMETPUYECKMIN U
AOUINYIECKMU CMbBICA ONPEAEAEHHOTO MHTETPAAQ. POPMYAC
HbtoTOHO— AenbHuLa

MpakTuyeckoe 3aHaTHe

0.5

30AQ4U, MPUBOAALLIME K MOHATUIO ONMPEAEAEHHOTO MHTETPAAQ — O
BbIYMCAEHMU MAOLLLOAM KODUBOAMHEMHOM TRAMELMM, O NEPEMELLLEHMM
TO4YKM. [TOHATHME ONPEAEAEHHOTO UHTETPAAQ. TEOMETPUHECKMM U
AOUINIECKMU CMbBICA ONPEAEAEHHOTO MHTENPAAQ. POPMYAC
HbloTOHO— AenBHMLA




CoaepxaHue y4e6bHOoro matepumaaa 2
TeopeTuyeckoe oby4yeHue 1.5
Tema 8.3 MNoHdITME HEONPEAEAEHHOIO MHTETPAAC
HeonpeaAeAeHHbIN U NMpakTuyeckoe 3aHsATHE 0.5
onpeAeAeHHbIn
MHTErpdaAbl MOHATHE HEOMPEAEAEHHOTO MHTEMPAAC
CoaepXxaHue y4ebHOro matepmaad 2
Tema 8.4 P y P
MoHsTHue 06 TeopeTuyeckoe oby4yeHue 1,5
ONpeAeA€HHOM 5
feoOMETPUYECKMN CMBICA OMPEAEAEHHOTO MHTENPOAQ
MHTErpaAe Kak
MAOLLAAM MpakTuyeckoe 3aHATHe 0.5
KPUBOAUHEWHOMU
Tpaneuuu FEOMETPUHECKMN CMBICA OMPEAEAEHHOTO MHTETPAAC
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHKE (COAEPXKAHUE
NPUKACAHOTO MOAYAS) 2
MpakTuyeckoe 3aHaTHE 2
FEOMETPUHECKMIN CMBICA ONPEAEAEHHOTO MHTETPAAQ. POPMYAQ
Tema 8.5 HbloTOHA - AenOHULLA.
OnpeAeAeHHbIN PelLueHme 3aA04 HO MPUMEHEHME UHTETPAAQ AAS BBIMUCAEHMS
UHTErpaA B XXM3HU JOU3NYECKMX BEAMHYMH M MAOLLLOAEM
CoaepXxaHue y4ebHOro matepumaaa 2




Tema 8.6

PeweHue 3aaau.
MNepBoob6pasHas
dyHKUUHU, ee
NPUMEHEHne

KoHTpoAbHaSA paboTa

MNepBoOOPA3HAY QOYHKLMU. [TPABUMAG HOXOXAEHMSA NEPBOOOPA3HBIX.
Ee nprumeHeHue

PasaeA 9. CteneHu n kKopHU. CTeneHHas PyHKLMUA

Tema 9.1

CrteneHHasa doyHKuUMSA,
ee CBOMCTBA

CoAepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

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

MpakTuyeckoe 3aHaTHE

MOHATME KOPHS N-OM CTEMEHU M3 AEUCTBUTEABHOTO YUCAQ. PYHKLMM MX
CBOMCTBA U rpadomki. CBOMCTBA KOPHS N-OM CTEMNEHM

Tema 9.2

Mpeob6pasoBaHue
BbIPAXKEHUN C KOPHAMM
N-OU CTENEHU

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

MNpeobpa30BAHME MPPALIMOHAABHbBIX BbIPOXKEHMM

MpakTuyeckoe 3aHaTHE

MNpeobpa3oBaHME MPPALMOHAABHBIX BbIDOXKEHMM

CoaepXaHue y4ebHOro matepmaaa

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




Tema 9.3 TeopeTuyeckoe oby4eHue 1.5
CBOMCTBA CTENEHU C |G arie cTeMEHM C AIOBBIM PALMOHABHBIM MOKO3ATEAEM.
PALLMOHAALHBIM U CTeneHHble doYHKLMM, MX CBOMCTBA U rpAdoUKM
AEUCTBUTEAbHbIM
NoKasaTeAIMHU MpakTuyeckoe 3aHATHE 0.5
MoHaTHe ctenerHu ¢ AloObIM PALMOHOABHBIM MOKA3ATEAEM.
CreneHHble OYHKLMM, MX CBOMCTBA U FPACOMKM
CoaepXxaHue y4ebHOro matepumaaa 6
TeopeTuyeckoe oby4eHue 5
POBHOCMABHOCTb MPPALMOHAAbHbIX YOOBHEHMM M HEPOBEHCTB.
MeToAbl X peLleHus. Peluenme MppauUMOHAAbHbBIX YOOBHEHMM U
HEPCOBEHCTB
Tema 9.4
MpakTuyeckoe 3aHaTHE 1
PewweHue
UPPALLUOHAABHbIX POBHOCUMABHOCTb MPPALUMOHAABHbLIX YPOBHEHMM U HEPOBEHCTB.
YPABHEHUU U MeToAbl X peLleHus. Peluenme MppauUMOHAAbHbBIX YOOBHEHMM U
HEepPAaBEHCTB HEPCOBEHCTB
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 9.5 KoHTpoAbHaSA paboTa 2

CTeneHu 1 KOpHM.
CteneHHasa cpyHKLMUA

OnpeaeAeHme cteneHHom PyHKUMK. MCMOAb3OBAHME €€ CBOUCTB Mpm
peLUEHNUM YPOABHEHMMN U HEPOBEHCTB




Pasaea 10. NokasaTeAbHAs PyHKUUSA

Tema 10.1

NokasaTeAbHas
dyHKUMUS, ee CBOUCTBA

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4yeHue

CreneHb C NPOM3BOAbHbIM AEUCTBUTEABHbBIM MOKA3ATEAEM.
OnpeaeAeHme NoKA3aTeAbHOM AOYHKLMKM, €€ CBOMCTBA M rPACOMK.
3HAKOMCTBO C MPUMEHEHMEM MOKA3ATEABHOM QOYHKLUMM. PeLueHne
NOKQA3ATEAbHbIX YPABHEHMMN AOYHKLIMOHOABHO-TPACOUYECKMM METOAOM

MpakTuyeckoe 3aHATHE

CTteneHb C NPOM3BOAbHbIM AEUCTBUTEABHBIM MOKA3ATEAEM.
OnpeaeAeHme NOKA3ATEAbHOM COYHKLIMKM, €€ CBOMUCTBA M MPACOMK.
3HOKOMCTBO C MPUMEHEHMEM MOKA3ATEABHOM OYHKLMK. PeLueHme
NOKQA3ATEAbHbIX YPABHEHMMU AOYHKLLMOHOABHO-TPAMOUIECKMM METOAOM

Tema 10.2

PeweHue
NOKA3ATEAbHbIX
YPABHEHUU U
HEPABEHCTB

CoaepXxaHue y4ebHoro matepumaad

MpakTuyeckoe 3aHATHE

PelLeHmne NoKA3ATEAbHbIX YPOBHEHUN METOAOM YPABHUBOHMS
NOKA3ATEAEN, METOAOM BBEAEHMSA HOBOM MEPEMEHHOM,
DOYHKLUMOHAABHO-TPAGOUMYECKMM METOAOM. PelLieHne NoKA3aTeAbHbIX
HEPCOBEHCTB

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




Tema 10.3

Cucremsl
NOKA3AaTeAbHbIX

CoaepxaHue y4e6bHOoro matepumaaa

TeopeTuyeckoe oby4eHue

PelueHmne crucTem NoKA3ATEAbHbIX YPABHEHMM

MpakTuyeckoe 3aHaTHE

YPOBHEHUMH PeLueHmne crucTtem NoKA3ATEAbHbIX YOABHEHMM
CoaepXxaHue y4ebHOro matepmaad
Tema 10.4 KoHTpoAbHaSA pabGoTa

PeweHue 3aA0M.
NMoka3saTeAbHas
dyHKUMUSA

PelueHre noKa3aTeAbHbIX YPOBHEHMM METOAOM YPOABHMUBAHMS
NOKQA3ATEAEN U METOAOM BBEAEHUS HOBOM NEPEMEHHOM. PelueHne
MOKOA3ATEAbHbIX HEPOBEHCTB

PasaeA 11. Aorapudomsbl. Aorapucbmudeckas pyHKLUA

Tema 11.1

Norapudcpm 4ucaa.
AecsATUYHBIN U
HATYPOAABbHbIN
AOTapUdMBI, HUCAO €

CoaepXxaHue y4ebHOro matepmaaa

TeopeTnyeckoe oby4yeHue

AOTAPUAOM YUCAA. AECATUYHBIM M HATYPOAbHbIM AOTAPUTOMbI, YACAO €

MpakTuyeckoe 3aHaTHE

AOTAPUAOM YUCAA. AECATUYHBIM M HOTYPAAbHbIM AOTAPUTOMbI, YACAO €

CoaepXxaHue y4ebHOro matepumaaa

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




Tema 11.2 TeopeTuyeckoe oby4eHue 5
CBONCTBA AOTAPUDMOB. |~ i Tpq AOTAPMAOMOB. ONEPALIMA AOFAPUADMUPOBAHMS.
Onepauus
AOTAPUPMUPOBAHMUS MNpakTuyeckoe 3aHaATHE 1
CBOMCTBA AOraApUdOMOB. Onepaums AOrapmcoMMPOBAHMS.
CoaepXaHue y4ebHoro matepmaad 4
TeopeTnyeckoe oby4yeHue 3.5
Aorapudommyeckas doyHKLMA U ee CBOMCTBA
Tema 11.3
MpakTuyeckoe 3aHATHE 0,5
Aorapucdmunyeckas
byHKUMSA, ee cBoUCTBA |Aorapmdommieckas QOyHKLMS M ee CBOMCTBA
CoaepXxaHue y4ebHOro matepmaaa 8
TeopeTuyeckoe oby4yeHue 7.5
MOHATME AOTAPUAOMMYECKOTO YPABHEHMSA. Onepaums
NOTEHUMPOBAHUS. TPM OCHOBHbIX METOAO PELLIEHMUS
AOTAPUADMMYECKUX YPABHEHUIN: DYHKLLMOHAABHO-TPACOUMYECKIMM,
METOA NOTEHLIMPOBAHMSA, METOA BBEAEHMA HOBOM MEPEMEHHOM.
Aorapmdommieckme HepPaBeHCTBA
Tema 11.4 NMpakTuyeckoe 3aHsATUE 0,5
PeweHue
Aorapucpmmyeckmux

YPOABHEHUU U
HEepPaBEHCTB




MoHaTHE AOrapPUAOMMIECKOTO YPABHEHUS. OnepaLms
NOTEHUMPOBAHMSA. TPM OCHOBHbIX METOAQ PELLIEHMS
AOTAPUIDPMMYECKMX YPABHEHUIMN: DYHKLLMOHAABHO-TPACOUYECKIMN,
METOA NMOTEHLIMPOBAHMSA, METOA BBEAEHMA HOBOM MEPEMEHHOM.
Aorapudommyeckme HepPABEHCTBA

CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
AATOPUTM PELLEHMNI CUCTEMBI YPABHEHUIN. POBHOCUABHOCTb
AOTAPUADMMYECKMX YPOBHEHUIN U HEPABEHCTB
Tema 11.5
MpakTuyeckoe 3aHATHE 0,5
Cucremnl
Aorapmucmmyeckmux AATOPUTM PELLEHMI CUCTEMbI YPOABHEHMIM. PABHOCUABHOCTb
YPOBHEHUH AOTAPUAIMMYECKMX YPABHEHUIM U HEPOBEHCTB
MpodhecCcCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHUE (COAEPXAHUE
NPUKAGAHOTO MOAYAS) 2
Tema 11.6 MpakTuyeckoe 3aHaTHE 2
Aorapudpmbl B npupoae |lTpumeHeHmne Aorapmdoma. AorapmdoMmM4eCcKas CrMPAAb B MPUPOAE.
U TEXHUKE Ee marematmnyeckme CBOMCTBA
Tema 11.7 CoaepxaHue y4ebHOro matepumaaa 2
PeweHue 3aaau.
KoHTpoAbHas paboTa 2

Aorapudpomsl.




Norapudomuyeckas
dyHKUMSA

Aorapmdommieckas yHKUMS. PelueHmne NnpoCcTemLLmx
AOTAPUIDMMHECKMX YPOBHEHMIM

PasaeA 12. MHOXecTBA. DAeMeHTbl Teopuu rpacpos

CoaepXxaHue y4ebHOro matepmaaa 2
TeopeTnyeckoe oby4yeHue 1.5
MNoHgTMEe MHOXECTBA. [TOAMHOXECTBO. OnepaLmm C MHOXECTBAMM
Tema 12.1 MpakTuyeckoe 3aHsATHE 0.5
MHoXxecTBa KOMBUHUMPOBAHHOE 3aHATUE
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHUE (COAEPXKAHUE
NPUKAGAHOTO MOAYAS) 2
Tema 12.2
MpakTuyeckoe 3aHaTHe 2
Onepauuu ¢
MHOXEeCTBAMM Onepaunm C MHOXECTBAMM. PeLLieHmne NpUKAAAHbBIX 30AQY
CoaepXxaHue y4ebHOoro matepumaad 2
MpakTudyeckas padoTta 2
Tema 12.3 P P
fpadobi MNoHatne rpadoa. CBa3HbIM rPAdD, AEPEBO, LKA rpAdd HA MAOCKOCTH
CoaepXxaHue y4ebHOro matepmaaa 2
Tema 124 KoHTpoOAbHOSA paGoTa 2

OK-01, OK-02,
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PeweHue 3aaau.
MuoxecTBa, N'paddbl u
UX NPUMEHEHHne

Onepaumm ¢ MHOXeCTBAOMMU. ONMMCAHUE PEAAbHBIX CUTYALLMN C
NOMOLLLBIO MHOXECTB. [TprmeHeHme rpadooB K peLLIeHMIO 30Aa4

PaszaeA 13. DAeMeHTbI KOM6MHC|TOpMKM, CTATUCTUKHN U TEOPUU BepOﬂTHOCTeﬁ

CoaepXaHue y4ebHOoro matepmaaa 4
TeopeTu4yeckoe oby4eHue 3.5
MNepeCTAHOBKU, PA3MELLLEHUS, COHETAHMS.
Tema 13.1
NpakTuyeckas pa6orta 0.5
OCHOBHbIE NOHATUSA
KOMOBUHATOPUKHU MNepeCTAHOBKMU, PA3MELLLEHUS, COYETAHMS.
CoaepXxaHue y4ebHoro matepmaad 4
TeopeTuyeckoe oby4yeHue 3.5
COBMECTHbIE M HECOBMECTHbIE COBBITUA. TEOPEMbI O BEPOITHOCTH
CYMMBbI COBbITUI. YCAOBHQAS BEPOITHOCTb. 3ABUCUMbIE U
HE3QBUCKMMbIE CODBBLITUSA. TEOPEMbBI O BEPOITHOCTU MPOM3IBEAEHMS
COObITUM.
Tema 13.2 NMpakTuyeckas paboTta 0.5

Cob6biTHEe, BEPOSATHOCTD
cob6biTus. CAOXEHUE U
YMHOX€eHue
BEPOATHOCTEMN

COBMECTHbIE M HECOBMECTHbIE CODbLITUA. TEeOpPEMbI O BEPOITHOCTM
CYMMbI CODBITMM. Y CAOBHAOS BEPOATHOCTb. 3ABUCUMbIE U
HE30BMCUMbIE COObITUS. TEOPEMBI O BEPOITHOCTM NPOU3BEAEHMS
cobbITHM.

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

OK-05, OK-07




NMpodecCUOHAALHO-OPUEHTUPOBAHHOE COAEPXAHME (CoAEpPXaHue

CTATUCTUKHU

NPUKAGAHOTO MOAYAS) 2
Tema 13.3 MpakTuyeckas padoTa 2
BeposATHOCTb B OTHOCHUTEABHAOS HOCTOTA CODbLITUS, CBOMCTBO €€ YCTOMYMBOCTM.
npodeCCUOHAABHbIX CratmcTnyeckoe onpeAeAeHme BepoaTHOCTH. OLEHKA BEPOITHOCTM
3aAQ4ax CcobbITMS
CoaepXxaHue y4ebHoro matepumaad 4
TeopeTnyeckoe oby4yeHue 3.5
BrAbl CAYHQMHBIX BEAMYMH. ONpeAeAEHNnE AMCKPETHOM CAYHOMHOM
BEAMYMHDI. 3AKOH PACNPEAEAEHMA AMCKPETHOM CAYHOAMHOM BEAMYMHDI.
Ee 4YUCAOBbIE XAPAKTEPUCTMUKM
Tema 13.4 NMpakTuyeckas paboTta 0,5
AMCKpeTHas CAYHAaUHAsa |BUAbI CAYHOMHBIX BEAMYMH. ONpeAeAeHne AMCKPETHOM CAYHAMHOM
BEAMYUHA, 30KOH ee BEAMYMHBI. 3AKOH PACNPEAEAEHMA AMCKPETHOM CAYHOAMHOM BEAMYMHDI.
pacnpeaAeAeHus Ee YnUCAOBbIE XOPAKTEPUCTMKM
CoaepXxaHue y4ebHOro matepumaaa 4
TeopeTu4yeckoe oby4yeHue 3.5
BApMAUMOHHBIM PIA. [TOAUMIOH YHOCTOT M TMCTONPAMMOA.
Tema 13.5 CratmcTmyeckme XapakTepPUCTUKM PIAQ HODAIOAOEMbIX AQHHbBIX
3aaauu NpakTuyeckas pabéoTta 0,5
lmaremaTuyeckou




BApPMAUMOHHBIM PIA. TTOAMIOH YHOCTOT M TMCTONPAMMA.
CTaTmcTnyecKkme XapakTeEPUCTUKM PIAC HOBAIOAQEMbIX ACHHbIX

MpodhecCcCMOHAALHO-OPUEHTUPOBAHHOE COAEPXAHUE (cerpxaHMe

NPUKACAHOTO MOAYAS) 2
MpakTuyeckas paboTta 2
Tema 13.6
MNepBrMYHas 0BPABOTKA CTATUCTUYECKMX AGHHBIX. [padomyeckoe mx
CocTaBAeHHe TABAUL U |[NPEACTABAEHME. HOXOXAEHME CPEAHMX XAPAKTEPUCTUK,
AVArPAMM HA NPAKTUKE |HODAIOAOEMbBIX AQHHbBIX
Tema 13.7 CoaepXxaHue y4ebHOro matepumaaa 2
Peluenune 3aaau. KoHTpoAbHas paboTa 2
SAEMEHTHI
KOMOUHATOPMUKM,
CTATUCTUKU U TEOPUMU IAEMEHTbI KOMBUHATOPUKKM. COBBITHE, BEPOITHOCTb CODbLITUS.
BEpPOSATHOCTEH CAOXEHME N YMHOXEHME BEPOATHOCTEM
PasaeA 14. YpaBHEeHUs U HEPABEHCTBA
CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTuyeckoe oby4yeHue 3.5

Tema 14.1

PABHOCUABHOCTbD
YPABHEHUU U
HepaBeHcTB. O6wue
MEeTOAbI peLueHus

POBHOCMABHOCTb YPABHEHMM 1 HEPABEHCTB. OnpeaeAeHus. OCHOBHbIE
TEOPEMbI PABHOCUABHbBIX MEPEXOAOX B YPABHEHMUSIX M HEPOBEHCTBAX.
OBLLME METOAbI PELLIEHUT YOABHEHMMU: MEPEXOA OT PABEHCTBA
AOYHKLLMM K PABEHCTBY APTYMEHTOB AAS MOHOTOHHbIX GOYHKLLMM, METOA

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06, OK-07




PA3AOXKEHMI HO MHOXMUTEAN, METOA BBEAEHMA HOBOM MEPEMEHHOM,
OYHKLMOHAABHO-TPAOMHECKMM METOA

MpakTuyeckas paboTta

0.5

POBHOCMABHOCTb YPABHEHMM 1 HEPABEHCTB. OnpeaeAeHus. OCHOBHbIE
TEOPEMbI PABHOCUABHbBIX MEPEXOAOX B YPABHEHMUSIX M HEPOBEHCTBAX.
O0BLLME METOABI PELLIEHMA YPOBHEHUIM: MEPEXOA OT PABEHCTBA
AOYHKLLMM K POBEHCTBY APTYMEHTOB AAS MOHOTOHHbIX GOYHKLLMM, METOA
PA3AOXKEHMI HO MHOXMTEAN, METOA BBEAEHMSA HOBOM MEPEMEHHOM,
AOYHKLUMOHAABHO-TPAOMYECKMM METOA

Tema 14.2

Fpadcdmuyeckmumn metoa
peleHus YPaBHEHUH,
HepAaBEHCTB

CoaepXxaHue y4ebHOro matepumaaa

TeopeTuyeckoe oby4eHue

3.5

OBLLME METOAbI PELLIEHMI HEPABEHCTB: MEPEXOA OT CPABHEHMS
3HAYEHMM ADYHKLMM K CPABHEHMUIO 3HAYEHMM APTYMEHTOB AAS
MOHOTOHHbIX OYHKLLMN, METOA MHTEPBAAOB,
ADYHKLMOHAABHO-TPADOUYECKMM METOA. PACDOUYECKMM METOA
PeLUEHMs YPABHEHMIM M HEPOBEHCTB

MpakTuyeckas paboTta

0.5

O0LLME METOAbI PELLIEHNA HEPABEHCTB: NEPEXOA OT CPOBHEHMS
3HAYEHMM ADYHKLMM K CPABHEHMUIO 3HAYEHUM APTYMEHTOB AAS
MOHOTOHHbIX AOYHKLLMM, METOA MHTEPBAAOB,
ADYHKLMOHAABHO-TPADOUMYECKMM METOA. PACDUYECKMM METOA
peLUEHMS YPOABHEHMIN U HEPOBEHCTB




CoaepXxaHue y4ebHOro matepmaaa 4
TeopeTu4yeckoe oby4eHue 3.5
OnpeaeAeHne MOAYAS. POCKPBLITME MOAYAS MO ONPEAEAEHMIO.
MpocTtenLume ypaBHEHMS M HEPABEHCTBA C MOAYAEM. [TpMeEHEHME
POBHOCUAbHbIX MEPEXOAOB B OMNPEAEAEHHbIX TUMNAX YPOBHEHUM U
HEPABEHCTB C MOAYAEM
NMpakTuyeckas paborta 0.5
Tema 14.3
OnpeaeAeHne MOAYAS. PACKPBITME MOAYAS MO ONMPEAEAEHMIO.
YpaBHeHuUs U MNpocTtenLume YpaBHEHMI M HEPABEHCTBA C MOAYAEM. [TPUMEHEHME
HEepaBEeHCTBA C POBHOCUAbHbBIX MEPEXOAOB B ONPEAEAEHHbIX TUMNAX YPOBHEHUM U
MOAYAEM HEPOBEHCTB C MOAYAEM
CoaepXxaHue y4ebHOro matepumaad 6
TeopeTuyeckoe oby4yeHue 5,5
3HAKOMCTBO C MAPAMETPOM. NpocTenLLme ypaBHEHMS U
HEPOBEHCTBA C MAPAMETPOM
Tema 14.4
NpakTuyeckas paborta 0.5
YpaBHeHuUs U
HepAaBEeHCTBA C 3HAKOMCTBO C NAPAMETPOM. [pocTenLLME YPABHEHMS U
NAapameTpamum HEPOBEHCTBA C MAPAMETPOM
Tema 14.5
NMpodecCcMOHAABHO-OPUEHTUPOBAHHOE COAEPXKAHUE (COAEPXKAHUE
CocTaBAeHue “ pocp P P P ( P
NPUKACAHOTO MOAYAS) 4

pelwieHue




npodeCCUOHAABHbIX
30A04 C NOMOLLUbIO

MpakTuyeckue 3aHATUA

YPOBHEHUMH PelLueHme TEKCTOBbIX 3aA0Y MPOGECCUOHAABHOTO COAEPRXKAHMUS

CoaepXxaHue y4ebHOro matepumaaa 2
Tema 14.6

MpakTuyeckoe 3aHaTHE 2
PeweHue 3aaau.
YpaBHEHUSA U O0BLLUME METOAbI PELLIEHMA YPOBHEHUM. YPABHEHMA M HEPABEHCTBA C
HepAaBEeHCTBA MOAYAEM U C MAPAMETPAMM
MpomexyTodyHas atTtecTauusa (dK3ameH) 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
MHOOPMALMOHHBIE  TEXHOAOTMM,  TEXHMYECKME  CPEACTBA, A TAKXKE
MHOOPMALMOHHO — TEAEKOMMYHMKALMOHHbIE CeTH, obecnevymBatoLLme
nepeAQyy no AMHUIM CBA3M MHADOPMALLMM, B3AMMOAEMNCTBME ODYYAIOLLIMXCA U
NEAQrorM4eCcKoro CoCTaBd. POPMMPOBAHME  Y4EOHO-METOAMYECKOTO U
MHADOPMALMOHHOTO obecneyeHusd OBPA30BATEALHOIO npoueccda
OCYLLECTBAIETCS C MOMOLLLbIO MAATAOOPMbI hitps://go.skillbox.ru/.

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

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

AN PEAAM3AUMM MPOTPAMMbI OUMOAMOTEYHbIM JOOHA OBPA30BATEABHOM
OPraHM3AUMM  AOAXKEH  MMETb  DAEKTPOHHblIE  ODPA3OBATEAbHbIE U
MHJOOPMALMOHHbBIE PECYPChI, PEKOMEHAOBAHHbIE PYMO, AAF MCMNOAb3OBAHMS
B OOpPa30BATEABHOM nMpouecce. [lpn POPMMPOBAHMM  OUDAMOTEYHOTO
OHAQ OOPA3OBATEABHOM OPrAHM3ALMEN BbIDMPAETCHS HE MEHEE OAHOrO
M3AQHMSA U3 MEPEYUCAEHHbBIX HMXKE IDAEKTPOHHbIX M3ACQHMKM B KAYECTBE
OCHOBHOTO, MPW 3TOM CMMUCOK, MOXET ObITb AOMOAHEH HOBbIMM M3AQHUAMM.

3.2.1. OCHOBHblIE DAEKTPOHHbIE U3AQHUS (DAEKTPOHHbIE PECYPCHI)

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


https://go.skillbox.ru/

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

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

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

3.2.2. AONOAHUTEABHbIE MCTOYHMKM

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

. duweHko, M. B. Matemartuka. feometpusd. 30AQ4YHUK. BA3OBbIM YPOBEHD :
DAEKTPOHHAA doopMa y4yebHoro nocodbusd ara CIrO / M. B. duieHko, C. A.
LLlectakoB. - Mocksa : lpocsellieHmne, 2024. - ISBN 978-5-09-110606-0. -
TekCT : DAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2125326
(aaTa obpaleHms: 30.01.2024). — PexXxmm AOCTYNA: MO MNOANMCKE.



4. KOHTPOAb U OLLEHKA PE3YABTATOB 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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