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Mporpamma y4ebHOM aucumnnuHbl MartemaTuka paspaboTaHa B COOTBETCTBUM C
TpeboBaHuaAMM dreaepanbHOro rocyaapcTBeHHOro obpasoBatenbHOro ctaHgapTa (ganee —
®rOC) cpegHero obuero ob6pasoBaHus, YTBEPXAEHHOrO npukasom MwuHuUcTepcTBa
obpasoBaHna 1 Haykn P® ot 17 maa 2012 r. N2 413 (C MBMEHEHUAMU U OONOMHEHNAMMN);
MopsiakoM opraHuMsaumm n ocyllecTeneHns obpasoBaTenbHON AeATENTbHOCTU MO OCHOBHbLIM
obuweobpasoBaTtenbHbIM NporpaMMam - obpasoBaTernibHbIM NporpaMmMamMm  HavanbHOro
obuero, oCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHns Poccun  0128.08.2020r. Ne442, depepanbHon obpasoBaTenibHON
nporpamMmmbl cpegHero obuiero obpasoBaHusl, YTBEPXKAEHHON NMpuKa3zoM MuHNPOCBSLLEHMS
07123.11.2022rr Ne1014, MNMucemom MuHnpocselueHna Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHZauuny» (Bmecte ¢ «PekoMeHaaumsiMu Mo peanu3auuu cpeaHero
obuwiero obpasoBaHus B npedeniax OCBOeHMsi obpasoBaTenbHOW nporpaMmmbl CpPeaHero
npodpeccnoHanbHoro obpasosaHusy), rOC cpegHero npogeccruoHanbHoro obpasoBaHus,
(nanee — CI10) no npodgeccun: 08.01.28 MacTtep OTAENOYHBIX CTPOUTEMBHbLIX WU
AekopaTuBHbIX paboT, npumepHoM paboyen nporpaMmMon Mo yy4ebHOM AUCUMNINHE
«MaTtemaTtunka» ana npodeccnoHarnbHbIX 00pa3oBaTenbHbIX OpraHn3aumin, paspaboTaHHON
®Ire0y AMNo UPMO, 2022r yteepxaeHHOW Ha 3acedaHnn CoBeTa No oLeHKe coaepKaHus
M KayecTBa MNpPUMEPHbIX pabouymx nporpamm o6uweobpaszoBaTenbHOrO M counanbHO-
ryMaHUTapHOro LMKNOB cpeaHero npodeccmnoHansHoro obpasosanus, Npotokon Ne 14 ot
30.11.2022r.
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEGHOWU
ANCLUNJTTUHDI

1.1. MecTO AUCLUNINUHBLI B CTPYKTYpe OCHOBHOM OOpa3oBaTenibHOM NporpaMmmbil.

YyebHas  gucuunnuHa  «MaTematuka» — SBnsieTca  0bsi3aTenlbHOW  YacTbio
o6weobpasoBaTenbHOro LMKa OCHOBHOM 0Bpa3oBaTenbHOM NporpaMmbl B COOTBETCTBUM C
droC CIrO no npodeccum: 08.01.28 MacTtep OTAENOYHbIX CTPOUTENBHLIX U
AeKopaTUBHbIX paboT

1.2. Ulenu n nnaHupyemblie pe3ynbTaTbl OCBOeHUA AUCUUNTINHDI.

1.2.1 Uenu gucumnnutsbl
CopoepxaHue nporpammbl yd4ebHoOM gucumnnuHbl «MatemaTuka» HanpaBfieHO Ha

OOCTMXKEHNE pe3ynbTaToB €e U3ydYeHus B COOoTBETCTBMM C TpebosaHusammn ®IrOC COO c
y4yeTom npodeccnoHanbHom HanpaBfEHHOCTH drocC cno.



1.2.2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUA OOLeobpa3oBaTenbHON aucumMnnHbl B cootBeTcTBUMU ¢ ®DIFOC CIMNO u Ha

ocHoBe ®I'OC COO

OOLmne KoMmneTeHLUUN

MnaHupyemble pe3ynbTaTtbl 06y4yeHuUs

Oowme

HVICLIVIHHVIHaprIe

OK 01 BbibupaTb cnoco6bl
pelleHns 3agad
npodeccnoHarnbHom
NeaTenbHOCTH
NPUMEHNTENBHO

K pasnmyHbIM KOHTEKCTaM

- TOTOBHOCTb K TpyAdy, OCO3HaHMe LEeHHOCTU
MacTepCTBa, prp.omo6me;
- TOTOBHOCTb K aKTMBHOW AEeATeNbHOCTU

TEXHONMOrMYEeCKOn n couuanbHomn
HanpaBreHHOCTN, CMOCOBHOCTL
MHULMMPOBATD, nraHuMpoBaTb n
CaMOCTOSAATENBHO BbIMONHATb Takyto
NeATenbHOCTb;

- WHTEpeC K  pasnu4yHbIM
npodeccroHanbHoM AeATeNbHOCTH,
OBnageHue yHuBepcanbHbiMU  y4ebHbIMU
Nno3HaBaTeNbHbIMU OENCTBUSMMU:

a) 6asoBble Nnornyeckme 4encTBns:

- CaMOCTOATENbHO  hopMynupoBaTb U
aKTyanuanpoBaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

- yCTaHaBnMBaTb CYLECTBEHHbIA MNPU3HaK
nnm OCHOBaHWs ans CpaBHeHus,
knaccudpmkaumm n 0600LeHUS;

- onpegenatb  Uenu  OesiTenbHOCTW,
3ajaBaTb  MapameTpbl W KpUTepun  uX
OCTWDKEHNS;

- BbISIBMATb
NpOTUBOPEUUS B
ABNEHUAX;

- BHOCUTb KOPPEKTVBbI B [OEATENbHOCTb,
OoLeHMBaTb  COOTBETCTBME  pe3ynbTaToB

chepam

3aKOHOMEPHOCTY "
paccmaTprBaeMbIX

-BrageTb MeToAamMun JoKa3aTenbCTB, anroputMamm peLlleHns 3agav;
ymMeHve hopmynmpoBaTth onpeaeneHns, akcuoMbl U TEOPEMBI,
NPUMEHATL UX, MPOBOANTL AoKa3aTeNbHble PacCyXaeHus B Xxoae
pelleHns 3agav;

- yMeTb onepupoBaTb NOHATUAMW: CTeNeHb YMcna, norapugm vmcna;
YMeHWE BbIMOMHATb BblYUCIIEHNE 3HAYEHU U Npeobpa3oBaHus
Bblpa)XeHWI CO CTENEHAMN 1 norapmpmamm, npeobpasoBaHms opobHO-
paunOoHarbHbIX BbIpaXeHUN;

- yMeTb onepupoBaTb NOHATUAMMW: pauMoOHarbHble, MppauoHarbHbIe,
nokasaTterbHble, CTeNeHHble, lorapuMmnyeckne, TPUroHoMeTpuyeckne
YPaBHEHWS 1 HEpaBEHCTBA, X CUCTEMBI;

- yMETb OnepupoBaTb NOHATUAMMN: PYHKUMS, HENpepbIBHAA PyHKLMS,
npou3BoHas, nepsoobpasHas, onpeaeneHHbIn nHTerpan; ymeTb
HaxoanTb NPOU3BOAHbIE ANIEMEHTAPHbIX PYHKLUMIA, UCMOSb3YS
CrpaBOYHbIe MaTepuarnbl; UCCriefoBaTh B MPOCTENLLMX CRyYasx OYHKLUK
Ha MOHOTOHHOCTb, HAXOAMTb HaMbonbLUME N HAMMEHbLLVE 3HAYEeHUS
OYHKUMIA; CTPOUTL rpadomkm MHOrO4SIEHOB C MCNOSIb30BaHMEM annapara
MaTemMaTUYeCcKoro aHanumaa; NpUMMeHATb NPOU3BOAHYIO NPY peLleHnn
3a/lay Ha OABWXeHWe; peLlaTb MPakTUKO-OPUEHTUPOBAaHHbIE 3a4a4n Ha
HanbonblUMe U HauMeHbLUNE 3HaYEHUS, HA HaxoX4eHue NyTn, CKOPOCTH
N yCKOpEHUS;

- yMETb OnepupoBaTb NOHATUMAMU: paumoHanbHas QYHKUNS,
nokasaTtenbHasa OyHKUUSA, cTeneHHasa yHKUuA, norapmpmmyeckas
PYHKLNSA, TPUrOHOMETPUYECKME PYHKLMN, OBpaTHbIE DYHKLNN; YMEHNE
CTPOUTb rpacOmKN N3yYeHHbIX PYHKLMIA, UCNONb30oBaTb rpadouku npu
N3y4eHUn NpoLLeCCOB U 3aBUCUMOCTEN, MPU peLLeHnN 3a4a4 U3 apyrnx
y4ebHbIX NpegMeToB 1 3afay U3 pearnbHON XWU3HW; BblpaxaTb

LensM, OUEeHMBaTb PUCKM MOCReacTBUi

bopmynamu 3aBUCUMOCTU MeXay BenuyYnHamu,;




NeAaTenbHOCTY;
pas3BMBaTb KpeaTMBHOE MbILlUfIEHNE npwu
PELLEHUN XN3HEHHbIX NPOobnem

6) 6a3oBble MccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBbIKamMu y4ebHo-
ncernegoBaTenbCKon 7] NPOEKTHOM
NesaTenbHOCTH,  HaBblkKaMKW  pas3peLueHuns
npobnewm;

- BbIIBNATb MPUYMHHO-CIIEACTBEHHbIE CBA3N
N aKTyanMaMpoBaTb 3agady, BblaBUraTb

rMnoTesy ee pelleHusi, HaxoauTb apryMeHTb
NS JokasaTenbCTBa CBOMX YTBEPXAEHWMN,
3aaBaTb NapameTpbl U KPUTEPUN PELLEHUS;
aHanu3MpoBaTb MONyYeHHble B XOA4e
pelleHns 3adaun pesynbTaTbl, KPUTUYECKM

OoLEeHNBATb nx AOOCTOBEPHOCTb,
NPOrHo3npoBaTb N3MeHeHne B HOBDbIX
yCITOBUAX;

- YMETb nepeHoCcnTb 3HaHUA B

Nno3HaBaTeNbHY U MpakTU4Yeckyro obnactu
PKM3HEeOeATeNbHOCTMU;

- YMETb WHTErpupoBaTb 3HAHWUA U3 pasHbIX
npeaMeTHbIX obnacrten;

BblABUraTb HOBble Waew, npegnaraTh
OpUrMHanbHble NOAXOAbl U PELLEHUS;

M  CNOCOOHOCTb UMX  UCMONb30BaHUSA
no3HaBaTenbHOW 1 CoLUManbHON NpakTuke

B

- YMeTb pellaTbh TEKCTOBbIE 3a4a4n pasHbIX TUMOB (B TOM YMCre Ha
NPOLEHTbI, AONN U YacTW, Ha ABWXeHne, paboTy, CTOMMOCTb TOBapoB 1
YCNyr, Hanoru, 3agayn n3 obnactu ynpasneHus IMYHbIMU U CEMENHBIMN
dbMHaHCcamK); COCTaBMATb BblpaXXeHWsl, YypaBHEHUS, HEpaBeHCTBa N UX
CUCTEMbI MO YCMNOBUIO 3a4a4u, UccrneaoBaTb NOMyYEHHOE peLleHne n
OLeHMBaTb NpaBaonoAobHOCTb Pe3ynbTaToB.;

- yMeTb onepupoBaTb NOHATUAMUN: cpegHee apudmMeTndeckoe, meguana,
HanbornblUuee U HauMeHbLUee 3Ha4YeHus, pasmax, anucnepcus,
CTaH4apTHOE OTKITOHEHME YNCNOBOro Habopa; ymeTb U3BneKkaTb,
WHTEepNpeTUpoBaTh UHPOpMaUmIo, NpeacTaBrneHHyo B Tabnuuax, Ha
nuarpammax, rpadukax, oTpakaroLyo CBOMCTBa peasibHbIX NPoLEecCoB U
ABNEHWI; NPeacTaBNATb MHPOPMAaLMIO C NOMOLLBIO Tabnuy n gnarpamm;
nccnegoBaTb CTAaTUCTMYECKME JaHHbIE, B TOM YMChe C MPUMEHEHNEM
rpadpnyecknx METOAOB M ANEKTPOHHBIX CPEACTB;

- YMETb ONepmpoBaTh MOHATUAMMU: CITyHalHbIN ONbIT U Cly4YanHoe
cobbITNE, BEPOSATHOCTb Cy4YanHOro CobbITUSA; yMEHUE BbIYUCTIATD
BEPOATHOCTb C MCNOSIb30BaHNEM rpadnyecknx METOAOB; MPUMEHSTb
POPMYIbl CAOXEHUSA N YMHOXEHWUSI BEPOSITHOCTEN, KOMOMHATOPHbIE
dbakTbl 1 hopmyrbl NPU peLleHnn 3agad; oLueHnBaTb BEPOATHOCTU
pearnbHbIX COObITUIA; 3HAKOMCTBO CO CiyYariHbIMU BEMMYUHAMMU; YMEHUNE
NPMBOANTL NPUMEpPBI NPOSIBNEHUA 3aKoHa B0ONbLUNX YMcen B MPUPOAHBIX
N OBLLECTBEHHbIX ABNEHUSAX;

- yMETb OnepupoBaTb NOHATUAMMW: TOYKA, NPSIMas, MIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yron, CKpellnBaoLwmecs npsimble,
napannensHOCTb U NepPNeHanKyNapHOCTb NPAMbIX U MAOCKOCTEN, yron
MeXay NPSAMbIMU, Yron Mexay nNpsiMo 1 MIOCKOCTbIO, Yron Mexay
NNOCKOCTSAMW, PacCTOsIHUE OT TOYKM [0 NIIOCKOCTU, pacCTosiHME MexXay
NPAMbIMU, PACCTOSHUE MEXAY NITOCKOCTAMU; YMEHNE UCNOSb30oBaTh Npu
pelleHnn 3agay nsyvyeHHble dhakTbl U TEOPEMbI MAAHUMETPUN; YMEHNE
OLEeHUBaTb pa3Mepbl 06 bEKTOB OKpYXXatoLLEero Mupa;

- YMeTb onepupoBaTb NOHATUAMU: MHOrOrpaHHUK, ceyeHne
MHOrorpaHHuka, Ky6, napannenenuneg, npusma, nupamuaa, urypa u

NOBEPXHOCTb BpaLleHud, UumnmHap, KoOHycC, wap, ccbepa, ceyeHund Cbl/lrypbl




BpaLleHusi, NITOCKOCTb, KacatLasics cdepsl, UMnMHApa, KoHyca,
nnowagab NOBEPXHOCTU NMpaMuabl, NPU3Mbl, KOHyca, UunuHapa,
nnowaab cdepbl, 06beM Kyba, NPAMOYronbLHOro napannenenuneaa,
nMpaMmuabl, NPU3Mbl, LMNMHAPA, KOHYCa, Wapa; ymeHne nsobpaxatb
MHOFOrpaHHUKM 1 NOBEPXHOCTM BPALLEHUS, UX CEYEHUS OT PYKU, C
NOMOLLLI0 YEPTEXHBIX MHCTPYMEHTOB U 3NIEKTPOHHbLIX CPEACTB; yMeHue
pacno3HaBaTb CUMMETPUIO B MPOCTPaAHCTBE; YyMEHWe pacno3HaBaThb
NpaBUNbHbIE MHOTOrPaHHUKMY;

- yMETb onepupoBaTb NOHATUAMWN: OBUXKEHME B NPOCTPAHCTBE, NOAO0OHbIE
oUrypbl B NPOCTPAHCTBE; UCNONb30BaTh OTHOLIEHME NroLaaen
noBepxHoCTeN n 06 beMoB NOAOOHbLIX Uryp NpU peLLeHnn 3aaav;

- YMEeTb BbIMUCNATb reoMeTpuyeckne BennyuHbl (4nuHa, yron, nnowanpb,
06bem, Nnowaab NOBEPXHOCTH), MCMONb3YSa U3YYeHHbIe POpPMYIibl U
MeToAbl;

- yMETb onepupoBaTb NOHATUAMU: NPSIMOYrofibHas cuctTema KoopauHar,
KoopAuHaTbl TOYKKN, BEKTOP, KOOPAMHATLI BEKTOPA, CKanapHoe
npovsBedeHve, yron Mexay BeKkTopamun, CyMma BEKTOPOB, Npon3BeaeHve
BEKTOpA Ha YNCNO; HAXOAUTb C MOMOLLbIO U3YHEHHbIX hOPMYI
KoopAuHaTbl cepeauHbl OTpeska, pacCcTosHUE Mexay ABYMSI TOYKamu;
-yMeTb BblIGMpaTb NOAXOASLLMN N3YHEHHbI METOA ANS peLleHns 3agayun,
pacrnosHaBaTb MatemMaTudeckme (pakTbl 1 MaTemMaTnyeckme Mmogenm B
NPUPOOHBLIX N OBLLLECTBEHHbIX ABIEHUSAX, B UCKYCCTBE; YMEHNE
NPUBOANTL NPUMEPLI MaTEMaTUYECKUX OTKPbITUIA POCCUNCKON N MUPOBOW
MaTeMaTUYEeCKON HayKu.

-yMeTb OnepupoBaTb NOHATUAMW: ONpPeAeneHne, akcmoma, Teopema,
cnegcTeve, CBOUCTBO, NPU3HaK, OoKa3aTenbCTBO, PAaBHOCUIbHbIE
bopMynMpoBKN; yMeHne bopmynmpoBaTtb obpaTHOE U NPOTUBOMOOXKHOE
yTBEPXOEHNE, MPUBOANTL MPUMEPHI U KOHTPNPUMEPbI, UCNONb30BaTb
METO4 MaTeMaTMYECKON UHAYKUMN; MPOBOAUTL LOKa3aTellbHble
paccyXaeHusi Npy peLleHnn 3agad, OLeHnBaTh NOrNMYeCcKyro
NPaBUNbHOCTb PaccyXaeHun,;

- yMeTb onepupoBaTb NOHATUAMU: MHOXECTBO, NOAMHOXECTBO,
onepaunv Hag MHOXeCTBaMW; YMEHMe UCMosb30BaTb TEOPETUKO-




MHO>XECTBEHHbIN annapart Afisi OnMcaHus pearibHbIX MPOLECCOB U
SIBITEHWIA NPU peLleHnn 3agad, B TOM YMcne U3 gpyrnx y4ebHbIx
npeameToB;

- yMeTb onepupoBaTb NOHATUAMU: rpady, CBA3HbIN rpad, AepeBo, LMK,
rpad Ha NNOCKOCTW; YMEHNe 3agaBaTb M ONUCbIBATbL rpadbl pasnnyHbIMK
cnocobamu; ncnonb3oBath rpadbl NPy peLleHnn 3aaav;

- yMeTb CBODOAHO OnepnpoBaThb MOHATUSMU: COYeTaHMe, NepecTaHoBKa,
YMCIO COYEeTaHMn, YMCNO NepecTaHoBOK; GUMHOM HbloToOHa; ymeHne
NPUMEHATb KOMOMHATOPHbIE (hakTbl U paccyXaeHust 4Nns peLleHns 3agay;
-yMETb ONepupoBaThb NOHATUAMM: HaTypanbHOE YNCII0, LEeNoe YACHO,
OCTaTOK MO MOAYM0, paumoHanbHOe YUCNO, uppaLmoHanbHoe Y1cro,
MHOXECTBa HaTyparbHbIX, LEeblX, paunoHanbHbIX, 4ENCTBUTENbHbBIX
umncen; yMeHMe NCnonb3oBaTh NPU3HAKM AENUMOCTU, HANMEHbBLLWIA
o0 aenuTenb U HauMeHbLLiee oblliee kpaTHoe, anroputm EBknnaa
Npu pelleHnn 3agaY; 3HakOMCTBO C pasfiMyHbIMU NO3ULMOHHBIMU
CUCTEMAMWN CHUCTIEHUS;

- yMeTb CBODOAHO onepmnpoBaTh NOHATUSIMU: CTENEHb C LeSbiM
NnokasaTtesiem, KOPeHb HaTypanbHOW CTENEHN, CTENEHb C PaLUOHalbHbIM
nokasaTternem, cTeneHb C 4eNCTBUTENbHbLIM (BELLLECTBEHHbLIM)
nokasartersem, fiorapudm Ymcna, CMHYC, KOCMHYC U TaHIeHC
NPOM3BOSILHOIO YNCNa;

- YMEeTb OnepupoBaTb NOHATUAMUN: TOXAECTBO, TOXOECTBEHHOE
npeobpa3oBaHune, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U
HepaBEHCTB, PaBHOCUNBbHOCTb YPaBHEHWI, HEPABEHCTB U CUCTEM,
pauvoHarnbHble, MppauuoHarbHble, NoKasaTerbHble, CTEMNEHHbIE,
Inorapudmmyeckune, TPUroHOMETPUYECKNE YPaBHEHNS, HEpaBEHCTBA U
CUCTEMbI; YMEHME peLlaTb YpaBHEHMWS, HEPABEHCTBA U CUCTEMbI C
NOMOLLLI0 PasnUYHbIX MPUEMOB; peLlaTb YpaBHEHUSA, HepaBeHCTBa U
CUCTEMbI C MapamMeTPoOM; MPUMEHSATbL YPaBHEHUS, HEPABEHCTBA, NX
cCTEMbI NS peLleHns MaTemMaTUYEeCKNX 3ad4ad U 3ag4ad U3 pasnuyHbIX
obGnacTten Haykun 1 peanbHOW XN3HW;

-yMeTb CBOOOAHO onepmpoBaTh NOHATUSAMU: rpadomK doyHKLMK, obpaTHas
OYHKUMS, KOMIO3MUNS DYHKLUIA, NMMHEeNHaa YHKUNA, KBagpaTUYHas




byHKUMS, cTeneHHas OYHKLUMS C LiefbiM nokasaTenem,
TPUrOHOMETpUYECKNe OYHKLMN, OBpaTHbIE TPUrOHOMETPUYECKMEe
byHKUMN, NOKa3aTernbHada 1 norapudmmyeckas yHKUUKN; yMeHne
CTPOUTb rpadmkm OyHKLMIA, BbINONMHATL NpeobpasoBaHus rpacdmkos
PyHKLNI;

YMEHUe Ucnonb3oBaTh rpatukn YHKLMIA ANA N3y4YeHns NpoLeccoB U
3aBMCUMOCTEN NpU peLleHnn 3agad u3 gpyrux y4ebHblx npegmMeToB n U3
peanbHON XWU3HW; BblpaxxaTb (POpPMynamMmn 3aBUCUMOCTU MeXay
BENUYNHaMU;

yMeHne cBOGOAHO onepmpoBaTh NOHATUAMMW: YETHOCTb OYHKLUN,
NepnoanyHoOCTb (PYHKLMK, OrpaHNYEHHOCTb OYHKLMU, MOHOTOHHOCTb
PYHKLNN, IKCTPEMYM PYHKLNUN, HanbornbLuee N HaMMeHbLLEee 3HaYeHNs
PYHKLMN Ha NPOMEXYTKE; YMEHNe NpoBOANTb NUcCcreaoBaHne yHKUUN;
YMEHUEe UCMonb30oBaTb CBOMCTBA U rpacpmkn oyHKUMIA ANs pelleHns
YpaBHEHWI, HEPaBEHCTB 1 3aay C napameTpamu; n3obpaxaTtb Ha
KOOpAWHATHOWN NMIOCKOCTU MHOXECTBA PELUEeHUN YypaBHEHUIN, HEPABEHCTB
N UX CUCTEM;

-yMeTb CBOOOAHO OnepmMpoBaTh NOHATUAMW: NOCNEA0BaTENBHOCTD,
apudmeTnyeckasi Nnporpeccus, reomeTpudeckas Nnporpeccus,
GeckoHeyHo ybbiBatoLLas reoMmeTpuyeckas nporpeccusi; yMeHme
3agaBaTh NOCrneaoBaTenlbHOCTU, B TOM YMCNE C MOMOLLBK PEKYPPEHTHbIX
cpopmyr;

- yMETb OnepupoBaTb NOHATUAMWN: HEMPEPbLIBHOCTb (DYHKLUUKN, aCUMNTOThI
rpadouka dyHKUUKM, Nnepeas 1 BTopas NpousBogHas yHKUNN,
reoMeTprUYEeCKUn N PU3NYECKNA CMbICI NPON3BOAHON, NepBoObpasHas,
onpeaeneHHbI MHTerparn; yMeHme HaxoguTb acMMNTOThl rpadiuka
OYHKUMN; YMEHME BbIYUCNATL NPOM3BOAHLIE CYMMbI, MPOU3BELEHMS,
HaCTHOro U KOMMO3nLMK PYHKLUMIA, HAXOOUTb YpaBHEHWE KacaTenbHOM K
rpadouky yHKUMY;

YMEHME UCMOMb30BaTb NPOU3BOAHYIO ANA UCCNegoBaHua PyHKUMIA, AN
HaxXOXOEHUA Hanny4yLero peLleHns B NpUKnagHblX, B TOM Yncre
CcoLManbHO-39KOHOMUYECKMX U (OU3NYECKUX 3adadax, aAnsg onpeneneHns
CKOPOCTU N YCKOPEHUS; HAXoAUTb nnowaan n o6bembl ouryp ¢ NOMOLLbIO




WMHTerpana; NnpUBoAUTL NPUMEpPbI MaTeMaTUYECKOro MOAENMPOBaHUS C
nomMoLLbo aAnddepeHUmanbHbIX YpaBHEHU,

- YMeTb onepupoBaTb NOHATUAMUN: KOMMNIIEKCHOE YUCIO, CONPSKEHHbIE
KOMMSIEKCHbIE Yncrna, Moayrnb U apryMeHT KOMMSeKCHoro Yncna, gopma
3anmncu KOMMMEKCHbIX Yucen (reomeTpuyeckas, TPUroHoMeTpuyeckas u
anrebpanyeckas); yMeTb NpoM3BOANTbL apupmeTnyeckne AencTBms ¢
KOMMMAEKCHbIMW YMCnamu; NpMBOAUTbL NPUMEPbLI MCNOSb30BaHNS
KOMMMEKCHbIX Yncen;

- ymMeTb cBOGOAHO onepupoBaThb NOHATUSMU: cpeaHee apudmeTnyeckoe,
MegunaHa, Hamborbluee U HaMeHbLUEee 3Ha4YeHUs, pa3max, Ancnepcus,
CTaHOapTHOE OTKNOHEHWE O1151 ONUCaHUS YUCHOBLIX AAHHbIX; YMEHue
nccnegoBaTb CTaTUCTMYECKME JaHHbIE, B TOM YMCHe C MPUMEHEHNEM
rpacomyecKknx METOAOB U 3ANEKTPOHHbIX CPEeACTB; rpadonuyeckm
nccnepoBaTb COBMECTHbIE HAOMOAEHMSI C NOMOLLbIO AMarpamm
paccenBaHna N IMHENHOW perpeccuu;

- YMETb HAaXOAUTb BEPOATHOCTM COBbITUIA C UCNOSb30BAHNEM
rpadpnyecknx METOAOB; NPUMEHSATbL ANS peLleHns 3agad oopmynbl
CNOXEHUS U YMHOXEHUSA BEPOATHOCTEN, (POpMYyry NOSTHON BEPOATHOCTH,
dopmyny BepHynnn, KombuUHaTopHbIE hakTbl U POPMYNbI; OLLeHUBATb
BEPOATHOCTU pearibHbiX COBbITUIN; yMEHNE onepupoBaTb NOHATUSMU:
CnyyYanHas Benu4yunHa, pacnpeneneHme BepoaTHOCTEN, MaTemMmaTnieckoe
OXngaHue, oucnepcusa n CTaHgapTHOE OTKIIOHEHME CyYanHon
BENMYUHbI, PYHKLMM pacnpeneneHns n nioTHOCTN paBHOMEPHOrO,
nokasaTenbHOro 1 HopMaribHOro pacnpegeneHni; ymeHne ncnonb3oBatb
CBONCTBA N3YYEHHbIX pacnpeneneHnin Ansa pewenns 3agad; 3HakomcTBo
C MOHATMAMMN: 3aKOH BOMbLUNX Yncen, MeTonbl BbIOOPOYHbIX
nccnegoBaHU; yMeHUe NnpuBoAnTb NPUMEpPbI NPOSIBIIEHUS 3aKoHa
BonbLUMX YNCEN B MPUPOOHbBIX N OBLLECTBEHHbIX ABMNEHUSIX;

- yMeTb CBODOAHO OnepmpoBaTh MOHATUAMU: TOYKa, NPAMast, NOCKOCTb,
NPOCTPaHCTBO, OTPE30K, Ny, NIIOCKUIA Yron, ABYrPaHHbIA yron,
TpexrpaHHbIf Yron, nepecekarLimecs, napanmnensHbie u
CKpeLLmBatloLmnecs npsiMble, napannenbHOCTb U NepneHanKynsapHOCTb
NPAMbIX U NIIOCKOCTEN, Yyron Mexay NpsMbIMU, Yron Mexay NpsamMon u




NAOCKOCTbIO, Yron MeXay NNOCKOCTAMU; yMEHME NCMONb30BaTh Npu
peleHnn 3agay n3ydeHHble OakTbl U TEOPEMbl MIIaHUMETPUN; YMEHME
OLUEeHMBaTb pa3mMepbl 06LEKTOB B OKpY>KatoLeM MUPE; YMeHne
onepupoBaTh NOHATUSAMWU: MHOTOrPaHHUK, CeYeHNe MHOrOrpaHHNKa,
NpaBuUNbHBIN MHOFOrPaHHWK, NpM3ma, Nnupamuaa, durypa n noBepxHoCTb
BpaLLeHUs, LMNUHAP, KOHYC, Wap, cdepa, pa3BepTka NOBEPXHOCTH,
CeveHns KOHyCca U UMnuHapa, napannenbHble OCU UM OCHOBaHMIO,
CeyveHue wapa, NrocKoCTb, KacarwLuascsa cdepbl, LMnMHAPa, KOHYCa;
YMEHUe CTPOUTb CeYEeHNEe MHOrorpaHHmKka, n3obpaxkatb MHOrorpaHHuKu,
bVrypbl 1 NOBEPXHOCTM BpaLLEHMS, UX CEYEHMUS, B TOM YNCIE C MOMOLLbIO
9MNEeKTPOHHbIX CPeACTB; YMEHNe NPUMEHATb CBOMCTBA reOMETPUYECKUX
dburyp, camocToaTensHO (POPMYNMPOBaTh ONpeaereHns n3yvyaemMbix
cburyp, BblABUraTb rmnoTe3bl O CBOMCTBAX M NMPU3HaKax reoMeTpuyYecKmx
buryp, 060CHOBbLIBaTL UM ONPOBEPraTh UX; YMEHUE NPOBOAUTL
krnaccudukaumio puryp no pasnuyHbiM Npu3Hakam, BbINOMHATb
Heo6xoauMble OOMNOMHUTENbHbIE MOCTPOEHUS;

-ymMmeTb CBOGOAHO onepmpoBaTh NOHATUAMMU: Nnowaab ourypbl, o6bem
dbvrypbl, BENnYMHa yrna, pacCcTosiHne OT TOYKU A0 NIOCKOCTH,
paccTosiHNE Mexay NPsSIMbIMW, PACCTOSHUE MEXAY MITOCKOCTAMM,
nrowagp cdepbl, Nrowanb NOBEPXHOCTU NMpaMuabl, MPU3Mbl, KOHyca,
unnuHapa, obbem kyba, NPAMOYronbLHOro napannenenuneaa, nupamuabl,
NpU3mbl, LUNUHAPA, KOHYCa, Wapa; yMEHNe HaxoauTb OTHOLLEHNE
06BbeMOB NOAOGHbIX huryp;

- yMeTb CBOOOHO ONepupoBaTb NOHATUAMMW: ABWXKEHWE, NapannenbHbIi
NnepeHoc, CMMMETPUS Ha NIIOCKOCTM U B MPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHne nogobus, nogobHble Urypbl; yMeHue pacrnosHasaTb
paBHble 1 nogobHble Urypbl, B TOM YMcne B Npupoae, UCKYcCTBe,
APXWUTEKTYPE; YMEHME UCNOMNb30BaTb FTEOMETPUYECKMNE OTHOLLIEHMS,
Haxo4uTb reoMeTpudeckne BenuynHbl (4nuHa, yron, nnowagb, oobem)
npu peleHnn 3agad n3 apyrux y4ebHbIx NpeMeToB 1 U3 pearibHOW
DKU3HW;

- yMeTb cBOGOAHO onepupoBaTb MOHATUSIMUW: MPSMOYrofbHasA cucTemMa
KoopAMHAaT, BEKTOP, KOOPAMHATBLI TOYKKW, KOOPAMHATLl BEKTOpa, CyMmMa




BEKTOPOB, NPOU3BEAEHNE BEKTOPA Ha YNCIO, pasfnoXeHne BeKTopa no
Gasucy, ckanspHoe npousseneHne, BEKTOpHOE Npou3BedeHue, yron
MeXy BEKTOpaMu; YMEHMe UCnonb3oBaTh BEKTOPHbLIA M KOOPAUHATHbIN
MeTo ONA peLLEeHNa reoMeTpUYeckux 3agay 1 3agad apyrmx y4ebHbix
NpegMeToB; OnepupoBaTh NOHATUAMMK: MaTpuua 2x2 n 3x3,
onpegenuTens MaTpuULbl, reOMETPUYECKUI CMbICI onpeaennTens;

- yMeTb MOAennpoBaTh pearbHble CUTyauun Ha S3blke MaTeMaTUKK;
COCTaBATb BblpaXeHUs, ypaBHEHUSA, HEPABEHCTBA N UX CUCTEMbI MO
YCrOBUMIO 3aa4u, UCCnefoBaTb NOCTPOEHHbIE MOAENU C
ncnonb3oBaHWeEM annapara anrebpbl, MHTEpPNPeTUPOBaTb NOSTYYEHHbIN
pesynbTaT; CTPOUTbL MaTeMaTn4eckme Mogenm ¢ NoMOLLbIO
reoMeTpUYECKNX MOHATUNA 1 BESUYMH, pellaTb CBSA3aHHbIE C HAMU
npakTU4eckue 3agayun; CoCTaBNATb BEPOATHOCTHYIO MOAeNb U
MHTEPNPETUPOBAThL NOSTYYEHHbIN pe3ynbTaT; pelaTtb NpUknagHole
3aJa4v cpeacTBaMy MateMaTuU4ecKoro aHanmsa, B TOM yncne
coumnanbHO-3KOHOMUYECKOrO 1 (PU3NYECKOro Xxapakrepa,;

- yMeHMe BbliOMpaTb NOAXOAALLMIA MeTo ANS pPeLleHns 3agadn;
MOHMMaHMe 3HaYMMOCTM MaTEMaTUKM B U3yHEHUN NPUPOLHBIX U
00LLEeCTBEHHbIX MPOLIECCOB U SIBNEHUIN; YMEHNE pacno3HaBaTh
NposiBNEHNe 3aKOHOB MaTeMaTUKN B UCKYCCTBE, yMEHNE NpMBOANTb
npumMepbl MaTeEMaTUYECKUX OTKPLITUI POCCUNCKON U MUPOBOM
MaTeMaTU4eCKOM HayKu

OK 02 Ucnonb3oBaTtb
COBpPEMEHHbIE CpeacTBa
noucka, aHanmsa u
MHTEepnpeTaunm
MHopMaLmm, n
MHGOPMaLMOHHbIE
TEXHONOrMN A5 BbINONIHEHUS
3agay NpodeccnoHanbHom
NeaTenbHOCTH

B o6nactv LeHHOCTN Hay4YHOro NO3HAHWS:
-CHOPMMPOBAHHOCTb MMUPOBO33PEHUS,
COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUSA HayKM U OGLLECTBEHHOWN NPaKTUKK,
OCHOBaHHOrO  Ha  guanore  KymnbTyp,
CNOCOGCTBYHOLLErO OCO3HAHMIO CBOEro MecTa
B MONMKYIbTYPHOM MUPE;

- COBepLUEHCTBOBaHME SA3bIKOBOM n
UMTaATENbCKOW  KYyNbTypbl Kak CcpeacTsBa
B3aMMOAEWCTBUA  Mexay  niogbMu U
No3HaHWA MUpa;

yMeTb  OnepupoBaTb  MOHATUAMW:  pauMoHanbHas  OYHKUMS,
nokasatenbHaa yHKUMA, CcTeneHHasa QyHKuusa, norapudmMuyeckas
PYHKUNSA, TPUroHoMeTpuyeckne (yHKLMK, obpaTHble YHKUUW; yMeHune
CTPOUTb rpauKM U3yYeHHbIX (YHKUMA, Mcnonb3oBaTb rpaduku npu
N3y4eHUn NpoLecCoB M 3aBMCUMOCTEN, MPU pelleHnn 3agay u3 apyrux
y4ebHbIX NpeaMeToB UM 3adady U3  peanbHOW XKWU3HK; BblpaxaTb)
bopmynamu 3aBUCUMOCTU MEXAY BENMYNHAMU;

yMeTb OnepupoBaTb MNOHATUAMM:  TOXAECTBO, TOXOECTBEHHOE
npeobpasoBaHne, ypaBHEHME, HEepaBeHCTBO, CUCTEMA YpaBHEHWA W
HepaBEeHCTB, PaBHOCUITbHOCTb YPaBHEHUN, HEPaBEHCTB W CUCTEM,

paunoHarnbHbIE, nppauunoHarsibHble, NnoKa3aTesibHble, CTeneHHbIe,




OCO3HaHue LIeHHOCTH Hay4YHoN
NeaTenbHOCTN, TFOTOBHOCTb OCYLLECTBMATb
NPOEKTHYIO " nccnenoBaTerbCKyo
NeaTenbHOCTb MHONBMAYANbHO U B rpynne.
OBnageHue yHuBepcanbHbIMU  y4eOHbBIMU
nosHaBaTenbHbIMU AENCTBUAMUN:

B) paboTa ¢ nHdopmaumen:

BnageTb HaBblkaMu nony4yeHus
MHAOPMaLMM N3 UCTOYHUKOB pasHbIX TUMOB,
CaMOCTOATENIbHO  OCYLIEeCTBMASATb  MOWCK,
aHanms, cucTtemMaTusaumio U NHTepnpeTaumo
MHOPMaUMN  pPasnUYHbIX BUOOB U dpopMm
npeAacTaBneHus;

- co3gaBaTb TEKCTbl B pasnnyHbiX popmaTtax

C Y4YETOM HasHauyeHus uHdopmauum W
Lienesomn aygurtopun, BblOupas
onTUManbHyt0 (opmy npeacTaBneHna u
BM3yanusauumu;

- OLEeHMBaTb [I0CTOBEPHOCTb, NErMTUMHOCTh
MHGOPMaLIMK, ee COOTBETCTBUE MPaBOBbLIM U
MOPanbHO-3TUYECKUM HOPMaM;

- UCMONb30BaTh CpeacTBa MHPOPMALIMOHHBIX
M KOMMYHMKALMOHHbIX  TEXHOMOrMA B
PELIEHNN KOTHUTUBHbBIX, KOMMYHMKaTUBHBIX W
OpraHn3aUMoHHbIX 3aga4y C cobnioaeHvem

TpeboBaHui SProHOMMUKM, TEXHUKU
Oe3onacHocTH, TMIMEHbI,
pecypcocbepexeHus, NpaBOBbIX 7

9TUYECKMX HOPM, HOPM WH(OPMaLMOHHOW
OesonacHocCTY;

BflageTb HaBblkaMu pacrno3HaBaHUA U
3alWnTbl  MHOpMauMn, UHGPOPMAaLMOHHON

norapMmmyeckme, TPUrOHOMETPUYECKME YpPaBHEHWsl, HepaBeHCTBA U
CUCTEMbI; YMETb pellaTb YpPaBHEHWsl, HEpaBeHCTBA W CUCTEMbl C
MOMOLLbIO Pa3fMYHbIX MPUEMOB; pellaTb YpPaBHEHWS, HEpaBEeHCTBA M
CUCTEMbl C MapaMeTpoM; MNPUMEHATb YPaBHEHMUS, HEpaBEHCTBa, WX
CUCTEMbI O11S1 PELleHNss MaTemaTMyecknx 3agad M 3agad M3 pasnuyHbIX
obGnacTten Haykun 1 peanbHOW XN3HM;

- yMeTb CBOOOAHO OMepupoBaTh MOHATUAMW: ABWXKEHME, NapanienbHbii
NepeHoc, CMMMETPWUs Ha MIOCKOCTM W B NPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHne noaobusi, nogoGHble durypbl; yMeTb pacno3HaBaTh)
paBHble M NoAoGHble churypbl, B TOM 4ucne B MPUPOAE, WCKYCCTBE,
ApXMTEKTYpe; YMeTb UCNoNb3oBaTb rEOMETPUYECKME  OTHOLLEHMS,
HaxoAWUTb reoMeTpuveckMe BenuuYMHbl (4nunHa, yron, nnowagb, oobem)
Npu peleHun 3agad u3 Apyrux yy4ebHbiX NpegMeToB M U3 pearnbHoWn
PKU3HM

0e30nacHOCTU NMUYHOCTU




OK 03 MNnaHuposatb 1
peann3oBbIiBaTb
coOCTBEHHOE
npodeccrnoHarnbHoe n
NMMYHOCTHOE pa3BuTHE,
NpeAnpUHUMAaTENbCKYHO
NesaTenbHOCTb B
npodeccmnoHasnbHon cgepe,
MCNonb3oBaTb 3HAHMSA NO
bMHaHCOBOWM rPaMOTHOCTU B
Pa3nNNYHbIX )KU3HEHHbIX
cuUTyaumsax

B obnactu
BOCMUTaHUA:

- ChopMUPOBaAHHOCTb HPaBCTBEHHOrO
CO3HaHWS, 3TUYECKOro NoBeaeHus;

- CMOCOBHOCTb oOueHMBaTb CuUTyauulo U
NpYHMMaTb OCO3HaHHblEe pelueHus,
OPUEHTUPYACb Ha MOpParbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTH;

- OCO3HaHMe NUYHOro BKMaga B NOCTPOEHME
ycTonumBoro 6yayuiero;

- OTBETCTBEHHOE OTHOLUEHME K CBOUM
poauTensm n (Unu) gpyruMm 4YrieHam CembM,
CO3[aHNI0 CeMbW Ha OCHOBE OCO3HaHHOIO
NPUHATUSA LEHHOCTEN CEMENHON XWU3HWU B

AOYXOBHO-HPaBCTBEHHOI Q|

COOTBETCTBMM C  TpaguuusMm  HapodoB
Poccuu;
OBnageHue yHMBEpCanbHbIMK

perynsiTuBHbIMU LENCTBUAMM:
a) camoopraHmsauus:

- CaMOCTOSITENIbHO OCYLLeCTBMATh
No3HaBaTENbHYO AEATENbHOCTb, BbISIBMNATH]
npobnemMbl, CcTaBUTb W POPMYNMPOBATH

CcOOCTBEHHble 3agayn B obpasoBaTenibHOM
NeATeNbHOCTUN U XXM3HEHHbIX CUTYaLUSIX;

- CaMOCTOSATENbHO  COCTaBnATb  NnaH
peLeHnsa nNpobnembl C y4eTOM MMEHLLUXCS
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN WU
npeanoYTeHNN;

- AaBaTb OLIEHKY HOBbIM CUTYaLUSM;
cnocobcTBoBaTh POPMUPOBAHNIO n
NPOSIBNEHNIO LLUMPOKOW 3pyAMLUMU B PasHbIX
o6racTax 3HaHWW, MNOCTOSHHO MOBbIWATH

- YMETb OMepupoBaTb MOHSATUSIMU: paLMOHarbHble, MppaLMOHarbHble,
nokasaTtesbHble, CTEMeHHble, norapudmMuyeckme, TPUroOHOMETPUYECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI;

- yMeTb  onepupoBaTb  MOHSATUSIMUA:  MHOFOTPaHHWK,  CeYeHue
MHOrorpaHHuka, ky6, napannenenuneg, npusama, nupamuaa, cdurypa u
NOBEPXHOCTb BpaLLeHWs, UMMUHAP, KOHYC, LWap, cdepa, cedeHust purypbi
BpalleHusl, NIOCKOCTb, Kacatwwascs cdepbl, UWNMHAPA, KOHyca,
nnowiaab MNOBEPXHOCTU NUpamuabl, NPU3Mbl, KOHyca, LMNUHAPA,
nnowaab cdepbl, 06bem Kyba, NPSMOYrofbHOro napannenenuneaa,
nMpamuapbl, Npu3Mbl, UMNUMHAPA, KOHyca, lWapa; ymeHue usobpaxatb
MHOTOrpaHHUKN N MOBEPXHOCTU BpALLEHUS,, UX CEeYEeHUs] OT PYKU, C
MOMOLLbI YEepPTEXHbIX MHCTPYMEHTOB W 3MIEKTPOHHbIX CPEACTB; YMETb
pacnosHaBaTb CMMMETPUIO B MPOCTPAHCTBE, YMETb pacro3HaBaTh
NpaBUNbHbIE MHOFOrPaHHMKK;

- YMETb ONepupoBaTh MOHATUSMU: NPSIMOYrOfbHAas cUCTeMa KOOpAMHaT,
KOOPAMHATLI  TOYKW, BEKTOP, KoopAuHaTbl BEKTopa, CKansipHoe
npousBeaeHue, yron Mexay BeKTopamu, CyMMa BEKTOPOB, Npon3BedeHne
BEKTOpa Ha YMCMO; HaxoouTb C MOMOLUBbI M3Y4YeHHbIX opmMyn
KOOPAMHAaTBI cepeauHbl 0Tpe3ka, PacCTosiHUE MEeXAY ABYMSI TOUYKaMu

CcBOVM obGpasoBaTenbHbIl U KyNbTYPHbIN




YPOBEHb;
0) camMOKOHTpONb:

Mcnonb3oBaTb NpuemMbl  pednekcun  Ans
OLEHKM  cuTyaumu, BblGopa  BEpPHOrQ
pelleHuns;

- YMeTb OLEeHMBaTb PUCKU U CBOEBPEMEHHO
NPVHMMAaTb PELLEHUS NO NX CHUKEHWUIO;
B) 9MOLMOHAarmNbHbIV WHTENNEKT,
npegnonararowmm coopMmnMpoOBaHHOCTb:

BHYTPEHHEN  MOTMBaUMW,  BKNOYaroLLEN
CTpeEMIIEHME K OOCTWXKEHUIO Llenn 1 ycnexy,
ONTUMU3M, WHULMATUBHOCTb, yMeHue
nencreoBaTb, ncxogs n3 CBOUX|
BO3MOXHOCTEW;

- amMnaTun, BKIOYaloWwen CcnocobHOCTb
NOHMMATb  9MOLMOHANbHOE  COCTOSHUE

NPYrnx, Y4UTbiBaTb €ro npu OCyLLECTBEHUM
KOMMYHUMKaLMKN, CMOCOBHOCTb K COYYBCTBUIO
N CONnepexnBaHuIo;

- couManbHbiX HAaBbLIKOB,  BKIHOYalOLLMX
CNOCOGHOCTb BbICTPavMBaTb OTHOLUEHMS C
npyrumMy  nogbmu, 3ab0TUTLCS, NPOSIBNATH]
MHTEpec 1 paspeLuaTtb KOHIUKTbI

OK 04 3dpdpekTnBHO
B3anMoOencTBoBaThb U
paboTaTb B KOMMEKTUBE U
komaHae

rOTOBHOCTb K
CaMOCTOATESIbHOCTU N CaMoonpeaeneHuto;

-OBrnageHue HaBblKamMu y4ebHO-
ncernegoBaTenbCKowN, NPOEKTHOMN 7
coLmanbHON AeATEeNbHOCTY;

OsnageHue yHuBepcarbHbIMU
KOMMYHUKaTUBHBIMU AEACTBUSMU:

6) coBMeCTHast 4eATENbHOCTb:

- MOHUMAaTb 1 UCMONb30BaTb NPENMyLLECTBA

camopasBuUTMIO -

yMeTb OMepupoBaTb MNOHATUAMW: CIyYaWHbIW OMbIT U CryYanHoe
cobbITMEe, BEPOATHOCTb CIy4anHOro CcobbiTusl; yMETb  BbIYUCIATH
BEPOATHOCTb C MWCMONb30BaHMEM rpadMyeckux MeTOodOoB; MPUMEHSTH)
boOpMyInbl  CAOXKEHUA U YMHOXEHWSI BEPOSATHOCTEW, KOMOWHATOPHbIE
dbakTbl U OpMYNbLI NPU  pelleHnn 3afad; oueHuBaTb BEpPOSATHOCTU
pearnbHbIX COObLITUIR; 3HAKOMCTBO CO ClyYalHbIMXU BENUYMHAMMU; YMEHMNE
NpMBOANTL NMPUMEPBI MPOABEHUS 3aKoHa BONbLUMX YMCEN B MPUPOAHBIX|
N OBLLECTBEHHbIX ABNEHUSIX;

ymMeTb CBODOOOHO oOnepupoBaTb MOHATUAMU: CTEeNeHb C  UenbiM

KOMaHZHOW U MHANBUAYaNbHON paboThl;

NnoKa3arteriem, KOpeHb HaTypaanon cTteneHun, cteneHb C paunoHalibHbIM




- NnpuHNMaTb uenu COBMECTHOWN
\NeATeNIbHOCTH, OpraHn3oBbIBaTb n
KOoOpAnMHMpOBaTb nencTens no €€

IDOCTUXKEHUIO: COCTaBNATb NnaH [encTBUMN,
pacnpegensatb ponM C  Y4eTOM MHEHWMN
yY4aCTHUKOB obcyxaatb pe3ynbTaThbl
COBMECTHOWN paboThl;

- KOOpAMHMPOBATb W BLINOMHATL paboTy B

YCNOBUSAIX  peanbHOro, BUPTyanbHOro WU
KOMOVHUPOBAHHOIO B3aMMOAENCTBUS;
- OCYLLEeCTBIATb No3nTUBHOE
cTpaTermyeckoe mnoBedeHne B pasnnyHbIX
cUTyauusix, MposiBNSATb  TBOPYECTBO U
BOOGpaxeHue, ObITb UHULNATUBHBIM.

OBnageHue yHUBepcarnbHbIMU
perynaTMBHLIMU OENCTBUSAMM:

) NpuHATME cebsa n apyrnx niogen:

- NPYHUMATb MOTUBbLI U apryMeHTbl ApyruxX
noaen npwu aHanuse pe3ynbTaTos
nesTenbHOCTY;

- Npu3HaesaTb CBOE NpaBO W NpaBO ApYrux
nogen Ha oLnOKuU;

- pa3BMBaTb CNOCOBHOCTb MOHMMAaTb MUP C
no3vumm Apyroro Yernoseka

nokasaTtenem, cTeneHb c JENCTBUTENbHbIM (BELLEeCTBEHHbLIM)
nokasartenem, Jnorapudm 4YUcria, CUHYC, KOCMHYC W TaHreHc
NPOM3BOSILHOIO YNCNa;

- yMeTb CBOOGOAHO onepupoBaTb NOHATUAMMN: rpaduk pyHKLMM, oBpaTHas
OYHKUMS, KOMMNO3UUMA OYHKUMIA, NuHenHast dOyHKUuS, KBagpaTtudHas
byHKLNS, cTeneHHas dyHKUMS C uernbim nokasarenem,
TPUroHoMmeTpuyeckne  yHKuun, obpaTHble  TpUroHOMeTpUuyeckue
(OYHKUMK, NoKasaTenbHaa 1 norapupmmyeckas yHKUUK; YMETb CTPOUTb
rpacomkmn OyHKUUIA, BbINOMNHATL Npeobpa3oBaHns rpaddnkoB pyHKLMINA;

- YMETb MCMNOSb30BaTh rpadukn (PyHKUMA ONs N3ydeHust NnpoLeccoB U
3aBMCUMOCTEN NMpU peLLeHnn 3agad U3 apyrmx y4ebHbix npegmMeToB 1 U3
peanbHON >KWU3HW; BblpaXaTb OPMynaMmy 3aBUCMMOCTU  MexXay|
BENMYNHAMU;

- cBOOOQHO  onepupoBaTb  MOHATUSIMW:  YETHOCTb  OYHKUMW,
NepUOANYHOCTE  (PYHKUMM, OrpaHMYEHHOCTb (YHKLUUKN, MOHOTOHHOCTH
OYHKUMN, IKCTpeMYM OYHKLMK, Hanborbllee N HauMeHbLUee 3HaYeHUs
OYHKLUMM Ha NPOMEXYTKe; YMEeTb NPOBOAUTbL NUCcrenoBaHne pyHKUnu;

- YMEeTb MCMNOSib30BaTb CBOWCTBA W rpadukm yHKUMA ONs peleHus
YpaBHEHWI, HEepaBEHCTB W 3ajad C napameTpamu; usobpaxatb Ha
KOOpAWHATHOW NNOCKOCTUM MHOXEeCTBa pellueHUA ypaBHEHUI, HEPaBEHCTB
N UX cuctem

OK 05 OcywectenaTb
YCTHYIO N MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocy4apCTBEHHOM SA3bIKE
Poccuinckon ®egepaumm ¢
y4eTOM 0COBEHHOCTEN
COLManbHOro 1 KynbTypHOro
KOHTEKCTa

B obnactu acTteTu4eckoro BOCNUTaHUS:

- yMETb OnepupoBaTb MOHATUSMU: cpedHee apudmMeTmyeckoe, MeanaHa,

- 9CTETUYECKOE OTHOLLEHNE K MUPY, BKIOYast
9CTEeTUKY OblTa, HAy4YHOrO W TEXHUYECKOrQ
TBOPYECTBA, cropTa, Tpyaa n
00LLLeCTBEHHbIX OTHOLLUEHUN;

- CNOCOBHOCTb BOCMPUHMMATL Pas3nnyHble
BMAbl MCKYCCTBa, Tpaguuum n TBOPYECTBO
CBOEro W OpyrMx HapodoB, oOlyLlaTth,

Hanbornbllee W  HaMMEHbLUee 3HaYeHus, pasmax, Aucnepcus,
CTaHOapTHOE OTKMOHEHME 4YMCNOBOro Habopa; yMeHue u3BrekaTb,
WHTEepnpeTupoBaTb WHMOpPMaUMIo, NpeacTaBneHHylw B Tabnuuax, Ha
nnarpammax, rpadomkax, oTpaxaroLLlyto CBOMCTBa pearbHbIX NpOLLEeCCoB U
SBMEHWI; NpeacTaBnsTb MHGPOPMaUNIO C MOMOLLBI Tabnuy, 1 gnarpamm;
nccrnegoBaTb CTaTUCTUYECKME AaHHble, B TOM 4YUCre C NPUMEHEHUEM
rpadpnyecknx METOAOB M SNEKTPOHHbBIX CPEACTB;

AOMOLMOHanNbLHOe BO3AeNCTBME MCKYCCTBa,

- YMeTb onepupoBatb MNOHATUAMU. TOYKa, TMpAMad, MINOCKOCTb,




y6e)K,El,eHHOCTb B 3Ha4YMMmoCcTn  Aand
NMMYHOCTN M obOLWecTBa OTEYECTBEHHOIO M

MUPOBOrO NCKycCTBa, STHUYECKUX
KyNnbTYpHbIX — TpaguuuMin M HapOAHOro
TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIPpaXXeHUI0 B Pa3HbIX
BMOaX WCKYCCTBa, CTpeMIieHune TMpoABIATb
Ka4vyecTBa TBOp‘-IeCKOVI JINYHOCTWH;,

OBnapgeHve yHMBEpCcanbHbIMU
KOMMYHMKaTUBHbLIMWU AEACTBUSMMU:
a) obLieHue:

OCyLLEeCTBMATb KOMMYHMKaUMM BO BCEX|
cdpepax XKn3Hu;

- pacno3HaBaTb HeBepbanbHble CpeacTBa
06LLEHNs, MOHUMAaTb 3Ha4YeHWe couunarnbHbIX

3HAKOB, pacno3HaBaTb npeanochINkK
KOH(PNUKTHBIX ~ cUTyauunm U cMsardaTh
KOHNNKTBI;

pa3BepHYTO W MOrMYHO M3naratb CBOH)
TOYKY 3PEHUS C UCMOMb30BaHNEM A3bIKOBbIX]
CcpeacTs

NPOCTPAHCTBO,  [OBYrpaHHbIA  Yrom,  CKpeliMBalowmecss  npsivble,
napannenbHOCTb U NeprneHAuKYNsSIPHOCTb MPSIMbIX M MIIOCKOCTEN, Yron
MeXay nNpsiMbIMK, Yron Mexay MpsSMOM WM MIOCKOCTbI, Yron Mexay|
NMOCKOCTAMM, PacCTOsiHME OT TOYKU OO MIOCKOCTM, PacCTosiHMe Mexay|
NPSIMbIMWU, PACCTOSIHWME MEXAY MITOCKOCTSIMMU;

yMeTb WCMONb3oBaTb MPU pelleHUn 3agayvy M3ydeHHble akTbl U
Teopembl NMaHUMETPUM; YMEHMe OLeHMBaTb pasMepbl O0OBLEKTOB
OKpYy>KatoLLero Mmvpa

OK 06 MposiensaTb
rpakaaHCKO-NaTpuoTUYECKYHO
NO3NLUI0, 4EMOHCTPUPOBATh
OCO3HaHHOE NoBeaeHMe Ha
OCHOBE TPaANLIMOHHBIX
obLLeYyenoBeYeckux
LIeHHOCTEN, B TOM Yyucne ¢
y4EeTOM rapMoHM3aLmm
MeXXHaLMOHanbHbIX U
MEXPENUrMO3HbIX
OTHOLLEHUI, NPUMEHATL
CcTaHOapTbl

- OCO3HaHWe obyvyarLwnMUCca pPOCCUNCKON
rpakgaHCKoM MOEHTUYHOCTY;

- LierieHanpaBneHHoe pasBuUTME BHYTPEHHEN
NO3NLUN  FINYHOCTU Ha OCHOBE [YXOBHO-
HPaBCTBEHHbIX LEeHHoCTeN HapoaosB
Poccuinckon degepauun, MUCTOPUYECKUX W
HaLMOHaNbHO-KyIbTYPHbIX Tpagmumn,

cbopmupoBaHune CUCTEMBI 3HAYUMBbIX
LLEHHOCTHO-CMbICMOBbIX yCTaHOBOK,
QHTUKOPPYNLUOHHOIO MUPOBO33pPEHMS,

NPaBOCO3HAHUS, 3KOMOrMYECKOW KymnbTypbl,

- yMEeTb OnepupoBaTb NOHATUAMU: NPAMOYrofibHas cucTemMa KoopauHar,
KoopAuHaTbl TOYKKN, BEKTOP, KOOPAMHATLI BEKTOPA, CKansapHoe
npounsBedeHune, yron Mexay Bektopamu, CyMma BEKTOPOB, NPou3BedeHne
BEKTOPA Ha YNCIO; HAXOOUTb C MOMOLLIO U3YYEHHbIX POpMYy
KoOpAMHaTbl CEpPeaAVHbI OTpe3Ka, PacCTosiHUE MexXay ABYMSI TOUYKaMMU;
-yMeTb BblOUpaTh NOAXOOALMNN N3YHEHHbI MeTO AN pELLeHns 3agaun,
pacrnosHaBaTb MatemMaTudeckne hakTbl 1 MaTemMaTn4eckme Moagenm B
NPUPOOHbLIX N OBOLLECTBEHHbIX ABEHUAX, B UCKYCCTBE; YMEHUNE
NPVMBOAUTL NPUMEPbI MaTEMaTUYECKUX OTKPbITUI POCCUACKON U MUPOBOM
MaTeMaTU4eCKOM HayKu.

yMETb OMepuMpoBaTb MOHATUAMM:

CnyyYyavHbln OMNbIT W Cry4YanHoe

CMOCOBHOCTM CTaBUTb LENU U CTPOUTb

cobbiTne, BEPOATHOCTb cnyqa|7|Horo cobbITus; YMEeTb BbIHUCIATb




AHTUKOPPYMNLMOHHOIO
noseneHna

PKM3HEHHbIE NIaHbl;
B yacTu rpa)xaaHcKoro BOCNUTaHUS:

- 0CO3HaHME CBOUX KOHCTUTYLIMOHHbIX NpaB u
00s13aHHOCTEN,  yBaXXeHMe  3akoHa W
NpaBoNoOpPSAKa;

- NPUHATUE TPaAOULMOHHBIX HALMOHAmNbHbIX,
00LLEeYENnoBeYECKUX  TYMaHUCTUYECKUX U
NeMOoKpaTUYECKMX LiEHHOCTE;

- TOTOBHOCTb MPOTUBOCTOATL WAEONOrnn
SKCTpeMu3Ma, HauuoHanuama, kceHodobuu,

MUCKPUMUHALLMK no coumarnbHbIM,
PENUrMo3HbIM, PacoBbIM, HaLWOHAamNbHbIM
npu3Hakam;

- rOTOBHOCTb BECTU COBMECTHY!0,

NesaTenbHOCTb B MHTEpecax rpaXgaHCKoro
obLiecTBa, ydacTBoBaTb B caMoyrnpasreHnm
B oOuieobpasoBaTtenbHON opraHusaumm W
NEeTCKO-IOHOLLIECKMX OpraHn3auusx;

- yMeHue B3aMMOOenCcTBOBaTb C
coumnanbHbIMU UHCTUTYTaMn B COOTBETCTBUU
C MX PYHKUMAMUN N Ha3HAYEHMEM;

- rOTOBHOCTb K ryMaHuTapHom "
BOJTOHTEPCKOWN AEATENBHOCTY;
NaTpMOTUYECKOrOo BOCMUTAHWS:

- cthopmMmnpoBaHHOCTb POCCUINCKON
rpaXkgaHCKoOM MAEHTUYHOCTM, NaTpuUoTU3Ma,
yBaXXeHUA K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTU Nepen PoguHon, ropaoctu
3a cBOM Kpawn, cBoto PoguHy, cBOW A3bIK U

KynbTypy, npotLunoe n HacTosLLee
MHOroHauMoHarnbHoro Hapoaa Poccuu;
- LLeHHOCTHOoe OTHOLLEHUne K

BEPOSITHOCTb C WCMOSIb30BaHNEM rpaddnMyeckux MeTOAOB; MPUMEHSITH
bopMynbl  CNOXEHUST U YMHOXEHUSI BEepOsiTHOCTEN, KOMOWHaTOpPHbIE
hbakTbl M popmynbl NPU pelleHun 3adad; OLEeHMBaTb BEPOSITHOCTU
peanbHbIX COObITUIA; 3HAKOMCTBO CO CIy4alHbIMU BENUYMHAMU; YMEHUE
NPUBOANTL NPUMEpPbI NPOSIBMEHUS 3aKkoHa GOoMbLUNX YUCen B NPUPOAHLIX
N OGLLLECTBEHHbIX SIBIEHMUSIX

rocyaapCTBe€HHbIM CcMBOInam,




MCTOPUYECKOMY M MPUPOOHOMY Hacneguio,
naMmsiTHUKaMm, Tpaguuusm Hapogdos Poccun,
nocTuxkeHnsam Poccum B Hayke, UCKyccTBe,
cropTe, TEXHOMNOIUSIX U Tpyae;

- naerHast y6eXOoeHHOCTb, TOTOBHOCTb K

CNY>XXEHUIo 7] 3awmte OTtevecTBa,
OTBETCTBEHHOCTL 3a ero cyaboy;

OCBOEHHbIe obyvarowmmuncs
MeXnpeamMeTHble NMOHATUSA "
YHMBEpcarbHble y4ebHble JencTeus
(perynsitusHble, nosHaBaTerbHblE,
KOMMYHUKaTUBHbIE);

- CMOCODHOCTb MX  WUCMONb30OBaHWA B
Nno3HaBaTerlbHOW W coumanbHOW npaKTUKe,
rOTOBHOCTb K CaMOCTOSITEITbHOMY)

NIaHMPOBAHNIO U OCYLLLECTBNEHUID Y4eBHOM
neaTenbHOCTH,  opraHusauun  yy4yebHoro
COTpyOHMYecTBa c negarorm4eckumm
paboTHMKaMM N CBEPCTHUKAMMU, K Y4aCTUIO B
NOCTPOEHUU NHANBMAYaNbHON
oOpasoBaTenbHOW TPAEKTOPUK;

- OBNnageHne HaBblkamu ydebHo-
nccnenoBaTenbCKon, NPOEKTHOM U
coLuanbHon OeaTenbHOCTH

OK 07 CopewncTtBoBaTb
COXPaHEeHUIo OKpyKatoLLen
cpeasbl,
pecypcocbepexeHuio,
NPUMEHSATbL 3HaHUA 06
N3MEHEeHMN KnumarTa,
NpyHUMNbI 6epexnmBoro
Npou3BoAcTBa, ahHEKTUBHO
\nencTeoBaTh B

- He npuHUMaTb OencTeug,
Bpen oKkpyxatoLlen cpeae;

- YMeTb MpPOrHo3MpoBaTb HebraronpusTHbIE
AKonorudeckune nocnencTeus

npuHocsALLne

npegnpuHUMaemMbIx OeNCTBUN,
npefoTepaLLatb Ux;
- pacLmpuTb onbIT AesATeNnbHOCTH

AKONOrM4eckom HanpaBJIEHHOCTH;

- YyMeTb OnepupoBaTb MNOHATMAMU: DYHKUUSA, HenpepbiBHas yHKUUSA,
npoussBogHasi, nepBoobpasHas, onpedeneHHbln  WHTerpan; ymeTb
HaxoOuTb  NPOW3BOAHblE  3rieMEHTapHbIX  (OYHKUUKW,  UCNONb3ys
CrpaBoOYHble MaTepuansl; UCcrefoBaTh B NPOCTENLLMX CRyvasX yHKLMK
Ha MOHOTOHHOCTb, HaxoAuTb HaunbonblUMe W HauMeHbLUWe 3HaYeHUst
PYHKUNIA; CTPOUTL rpadovku MHOFOYNIEHOB C UCMONb30BaHWEM annapaTta
MaTemMaTU4eCcKoro adanu3a; MNpUMEHATb NPOU3BOAHYK MNPWU  peLleHun
3aJa4y Ha [OBWKeHue; pellatb MNpakTUKO-OPUEHTUPOBAaHHbIE 3adayn Ha

- paspabatbiBaTb NnaH peleHns npobnembl

HanbornblUME N HAUMEHbLLME 3HAYEeHUs!, Ha HaxoxXaeHune nyTn, CKOpocCTH




l-I[’.)GSBbILIaIZHI:IX CUTyaumnax

o y4yeToM aHanusa NMeloLLIMXCSA
MaTepuanbHbIX " HemaTtepuarnbHbiX
pecypcos;

- OCYLLECTBNATb LieneHanpaBneHHbI MoucK
nepeHoca CpPeAcTB M CNocoGoB AeNCcTBUS B
npodbeccuoHarnbHyo cpeay;

yMeTb NnepeHocuTb 3HaHUS B
No3HaBaTENbHYI W NpakTUYeckylo obnactu
PKN3HEOEeATENbHOCTHU;

npeanaratb HOBble MPOEKTbI, OLeHVBaTb
Maeun ¢ No3nLMN HOBU3HBI, OPUTMHANBHOCTY,
NpaKTUYeCKoW 3HAaUYMMOCTH;

- aBaTb OLIEHKY HOBbIM CUTYaLMsIM, BHOCUTb
KOPPEKTMBbI B [EATENbHOCTb, OLEHMBATh
COOTBETCTBME Pe3yNbTaToB LENam

N YCKOPEHUS;
- YMETb OnepupoBaTb NOHATUSIMU: OBMXKEHUE B NPOCTPAHCTBE, NOA06HbIE
burypbl B NPOCTPAHCTBE; WCMNOMb30BaTb OTHOLWIEHME nrowagen
NoBepXHOCTEN U 06GBEMOB NOAOGHbLIX UrYP NPU peLleHnn 3aaav;

- YMeTb BbIYUCNATL FEOMEeTPUYECKMe BENUYUHBI (4MHA, yron, nnowagab,
o6bem, nnowaab MOBEPXHOCTU), UCMONb3ys M3y4YeHHble dopMynbl U
meTozabl

MK X.1. BbinonHaTtb
lUTYKaTypHble  paboTbl MO
oTaenke BHYTPEHHUX "
Hapy>XHbIX NOBEPXHOCTEMN
30aHNIA N COOPYXKEHWUI

- FTOTOBHOCTb K TpyZdy, OCO3HaHWE LIeHHOCTY
mMacTepcTBa, Tpyaonobue;

- TOTOBHOCTb K aKTMBHOW [AeATenbHOCTU
TEXHOIOrMYeCcKomn n coumnanbHoON
HanpaBNeHHOCTH, CNocobHOCTb
MHULMMPOBATD, nnaHnpoBaTb n
CaMOCTOSATENBHO BbINOMHATb Takyto
NesaTenbHOCTb;

- VMHTepeCc K pasnuyHbiM  cdepam

npodeccnoHanbHOM AeATenbHOCTH,
OBnageHue yHuBepcanbHbiMU  y4ebHbIMU
no3HaBaTeNbHbIMU OENCTBUSAMMU:

a) 6a30Bble normyeckme OencTBuUs:
caMoCTOATeNbHO  (bopMmynupoBaTb U
aKTyanusMpoBaTtb npobnemy,
paccmaTpuBaTb €e BCECTOPOHHE;

- yCTaHaBnuBaTb CyLIECTBEHHbIN NPU3HaK

yMeTb  onepupoBaTb  MOHATUSIMW:  MHOTOTPaHHWK,  CeyveHue
MHOrorpaHHuka, kyb, napannenenunen, npuama, nupamuaa, durypa u
NOBEPXHOCTb BpaLLeHus, UMMUHAP, KOHYC, Wap, cdepa, cedeHust urypbi

BpalleHusl, MNIOCKOCTb, Kacawwasaca cdepbl, UWNMHAPA, KOHyca,
nnowiaab MNOBEPXHOCTU NUpamuabl, NPU3Mbl, KOHyca, LMNUHAPA,
nnowanb cdepbl, 06bem kyba, NPSMOYronbHOrO napannenenuneaa,

nupamuabl, NPU3Mbl, UMAMHAOPA, KOHyCa, wWapa; yMeHwe usobpaxarb
MHOTOrpaHHUKM U MOBEPXHOCTU BpPALLEHUS, UX CEYEHUS OT pPYKU, C
MOMOLLbI0O YEPTEXHBIX MHCTPYMEHTOB U SMEKTPOHHbLIX CPEACTB; YMETh
pacno3HaBaTb CHMMMETPUIO B MNPOCTPAHCTBE, YMETb pacrno3HaBaTh)
NpaBUNbHbIE MHOIOrPaHHWKWY;

-yMeTb BblOupaTh NOAXOOALNN N3YUYEHHbI MeTOS A5 PeLLeHns 3agaun,
pacrnosHaBaTb MatemMaTudeckne hakTbl 1 MaTemMaTn4eckme Moagenm B
NPUPOOHbLIX N OBOLLECTBEHHbIX ABEHUAX, B UCKYCCTBE; YMEHUNE
NPVMBOAUTL NPUMEPbI MaTEMaTUYECKUX OTKPbITUI POCCUACKON U MUPOBOM
MaTeMaTU4eCKON HayKu.

yMETb OnepupoBaTb MOHATUAMMU:

CnyyYyavHbln OMbIT W Cry4YyanHoe

nnn OCHOBaHWA and CpaBHEHUA,

cobbiTne, BEPOATHOCTb cnyqa|7|Horo cobbITus; YMEeTb BbIHUCIATb




Kknaccudpukaumm n 06006LLeHuns;

- onpegensaAtb  Uenu  OesTenbHOCTW,
3af]aBaTb MapameTpbl W KpUTEpUM  UX
NOCTUXKEHUS;

- BbISABMNATb 3aKOHOMEPHOCTY "
NpoTUBOPEUUNS B paccmaTprBaeMblX|
ABNEHNSX;

- BHOCUTb KOPPEKTVBbI B [OEATENbHOCTb,
OLEeHMBaTb  COOTBETCTBME  Pe3ynbTaToB
LensM, OUEeHMBaTb PUCKM MOCHeacTBUi
NesaTenbHOCTY;

pasBMBaTb KpeaTMBHOE MbIlUSIEHNEe npwu
pELUEHMUN KN3HEHHbIX Npobnem
6) 6a3oBble MccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBbIKamMu y4eOHO-
ncenegoBaTenbcKon 7] NPOEKTHOM
neaTenbHOCTW,  HaBblkaMW  paspeLleHust
npobnewm;

- BbIIBNATb MPUYNHHO-CIIEACTBEHHbIE CBA3N
N aKkTyanuaumpoBaTb 3agdady, BblABUraTh

rMnoTesy ee pelUeHnsi, HaxoauTb apryMeHTb
Nns [okasaTenbCTBa CBOMX YTBEPXAEHUMN,
3a4aBaTb NapameTpbl U KPUTEPUN PELLEHUS;
aHanu3MpoBaTb MONyYeHHble B  XO[4e
pelleHns 3adaun pesynbTaTtbl, KPUTUYECKM
oLieHMBaTb nx [OCTOBEPHOCTb,
NPOrHO3MpoBaTb  U3MEHEHME B  HOBbIX
yCMNOBUSX;

yMeTb NnepeHocUTb 3HaHuS B
Nno3HaBaTeENbHY U MpaKTUYeckyro obracTu
PKM3HEeOesaTenbHOCTY;

- YMEeTb WHTErpupoBaTb 3HAHUS U3 PasHbIX

BEPOSITHOCTb C UCNOMb30BaHNEM rpadpruyecknx MeToaoB

- YMEeTb ONepupoBaTh MOHATUSIMU: NPSIMOYrOfbHAs CUCTeMa KOOpAMHaT,
KOOPAMHAaTBI TOYKW, BEKTOP, KOOPAUHATLI BEKTOPA,

- yMeTb CBOGOAHO OnepupoBaTb MOHATUSAMU: ABWXEHWE, napanenbHbli
NepeHoc, CUMMETPUSI Ha MfOCKOCTM M B MNPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHMe nogobusi, NoaoGHble Urypbl; YMeTb pacno3HaBaTb
paBHble M nopobHble durypbl, B TOM 4ucrnie B Npupoae, UCKYCCTBe,
ApXUTEKTYpe; YMeTb WCMoJb30BaTb reOMETPUYECcKMe OTHOLLEHUS,
HaxoOWTb reoMeTpuUYeckne BenUYMHBLI (ANWHA, yron, nnowagb, oobem)
Npu pelieHun 3agady U3 Apyrux yd4eOHbIX NpeaMeToB M U3 pearnbHou
DKM3HM, UCMONb3Yysi 3y4YeHHble (POPMYIbl M MeToAb!

npeaMeTHbIX obnacrew;




- BblgBuUratb HOBble WOeW, npeannaratb
OpUrnHarbHble NOAXOoAbl N peLUEHUA;

M  CNOCOOHOCTb MX WCMONb30BaHMS B
no3HaBaTenbHON U coLunanbHOM NpakTnke




2. CTPYKTYPA U COOEPXXAHUE YYEBHON AUCLUNNUHDI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bem yacoB

O61bem ob6pa3oBaTenibHOW NporpamMMbl y4eOHOU AUCLUNIIUHDI 340

BT. Y.

OcHoeHoe codepikaHue 329

TeopeTU4eckme 3aHATUA

(8 mom yucre ¢ npogheccuoHasibHO-OPUEHMUPOB8aHHLIM 215

codepxaHuem — 2 4aca)

NpakTU4yecKne 3aHATUSN: 114
npakTuyeckme paboTbl (8 mom yucsie ¢ npogheccuoHasibHO-
opueHmMupoeaHHbIM codep)xaHuem — 54 yaca) 86
KOHTPOJSIbHbIE paboThl 28

KoHcynbmauuu 3

lMpomexxymoy4yHass ammecmauyus.

HAugpepeHyuposaHHbIl 3a4em (1 cemecmp) 2

Ak3ameH (2 cemecmp) 6




2.2. TemaTM4eCKMM NJiaH N cogepKaHue y4ebHOM AUCLUMNIINHBI

HaumeHoBaHue CopepxkaHue yye6Horo marepuana (OCHoBHoe U npogeccMoHanbHO-OPMEHTUPOBAHHOE), O6bem | Popmupyembie
pa3nenoB u Tem nabopaTopHble U NpaKkTUYecKkne 3aHATUA, NPUKNaaHON Moaynb (NPU HaNM4un) yacoB KOMMeTeHuuun
Pasgen 1. lMoBTOpEHME Kypca MaTeMaTUKM OCHOBHOM LUKOJbI 20
Tema 1.1 CogepxxaHne y4ebHoro matepuana
Lenb 7 3apjauv | 1 MaTtemaTuka B npodeccMoHanbHON AeATeNbHOCTHU 2
MaTemMaTUKK npwm basoBble 3HaHMS M yMeHMs MO mMaTtemaTvke B NPOgeCCUMOHanNbHOM M B MOBCEAHEBHOM
OCBOEHU AEATENbHOCTN.
cneumanbHOCTH
Tema 1.2 CogepxaHne y4ebHoro maTtepuana
Yucna u Bbluncnenus. | 2 Yucna n BbluncneHus. BolpaxeHnsa u npeobpasoBaHus. 2
BbipaxxeHus n [encTBua Hag NONOXWTENbHBIMA WM OTpUUATENbHBIMX YMCNaMn, OOLIKHOBEHHbIMU 1
npeobpasoBaHus AECATUYHBbIMKU OpobsiMu.
[encTBusa co cteneHsaMu, opMyIibl COKpaLLEHHOro YMHOXEHMS.
Tema 1.3. MpodeccnoHanbHO-OpMeHTUPOBaHHOE coAepKaHue (coaepKaHMe NPUKNagHoOro Moaynsi)
leomeTpus Ha '3 NpakTuyeckoe 3aHaTue Ne1 «FeOMeTpMs Ha NAOCKOCTU» 2 OK-01, OK-02,
nnockocTn Buabl NNOCKUX coUryp v Ux Nnowaas. [paKkTUKo-OpueHTUPOBaHHbIE 33Aa4u B Kypce OK-03, OK-04,
reoMeTpun Ha NMocKoCTH OK-05, OK-06,
OK-07
Tema 1.4 CopepxaHue y4ebHoro matepuana MK X 1
MpoueHTHbIE 4 MpoueHTHbIE BbIYUCEHUA. 2
BblYMCINEHNS MpocTble NPOUEHTbI, pa3Hble cnocobbl MX BblYMcneHnst. CroXHbIE MPOLEHTbI
5 MpakTn4yeckoe 3aHaTnEe Ne2: «PewleHue npuknagHbIX 3aga4 Ha NPOLUEHTbI» 2
Tema 1.5 CopepxxaHne yyebHoro maTtepunana
YpaBHeHus nie n : - ) -
pakTn4yeckoe 3aHATUe Ne3: «PelleHne NMHENHbIX, KBaapaTHbIX, APOOHO-NMHENHbIX 2
HEpaBeHCTBa ypaBHEHUW U HEPABEHCTB»
Tema 1.6 CopepxxaHne yyebHoro matepuana
CucTtembl  ypaBHeHWi | 7 CMCTeMbl ypaBHEHMWIA. 2
W HepaBeHCTB Cnocobbl pelleHnst cCUCTEM JIMHENHbIX YpaBHEHWUI
8 PelweHune cucrem ypaBHeHUN. 2
9 CucrtemMbl HepaBEeHCTB. 2
Tema 1.7 Copepxanue yyebHoro matepuana
BXOAHOI1 KOHTPOIb 10 | BxogHoWM KOHTpOnb 2
Pasgen 2 MNpsaMble 1 NNOCKOCTU B MPOCTPaAHCTBE 18
Tema 2.1. | ConepxaHve y4e6Horo matepvana OK-01, OK-03,




OcHoBHble  nNoHATUSA | 11 OCHOBHbI€ MNOHATUA CTEePEOMETPUMN. 2 OK-04, OK-07
CTEepEeoOMETPUN. Mpeaomet ctepeomeTpumn. OCHOBHbIE NOHATUS (TOYKa, NPsIMas, NNOCKOCTb, NPOCTPaHCTBO). MK X1
PacnonoxeHve OCHOBHble ~ aKCMOMbI  CTEpeoMEeTPUM. Mepecekatomecs, napanneneHble U
NPSIMbIX M NIIOCKOCTEN CKpelumBalLlmeca npsmble. [pnsHak n CBOMCTBO ckpelmBarowmnxcs npsamblix. OCHOBHbIE
NPOCTPAHCTBEHHbIE PUrYPBI.
Tema 2.2. CogepxaHue y4ebHoro matepuana
MapannenebHoCTb 12 B3anmHoe pacnonoxeHue NpsAMbIX B NPOCTPaHCTBE 2
NpaMbIX, MNpPsSMON U BoaMOXHbIe cnyyaun pacrnonoXeHusa AByX NpsiMbix B npocTpaHcTee. NoHaTue
NOCKOCTH, napannenbHOCTU, NepeceyeHns U CKpPeLLUMBaHNS NPAMbIX, YTOoNn Mexay npsambiMn
nnockocTeu 13 MapannenbHOCTb NPAMbIX U NnockocTen MapannenbHOCTb NNOCKOCTEN 2
TeopeMbl 0 NapannensHOCTU NPSAMbIX, MPAMON U NNOCKOCTU. TeopeMbl O napannensHOCTU
NNOCKOCTEN
14 MN3o06paxxeHne NpoCTpaHCTBEHHbIX PUryp Ha NIIOCKOCTH 2
TeTpasgp v ero anemeHTbl. [Napannenenuneg u ero anemeHTbl. CBONCTBA
NPOTUBOMOMOXKHbBIX FPaHen 1 guaroHanen napannenenunena. NoctpoeHne ceveHUn.
PelueHnune 3apau.
Tema 2.3. | CogepxaHue y4yebHoro marepmana
MepneHaukynapHocTb | 15 MepneHAMKYNAPHOCTb NPAMBbIX, MPSAMOW U NSIOCKOCTU, NIOCKOCTEN 2
NpsaMbIX, MPsSIMON U MepneHaunkynsapHble npsamMble. MNapannenebHble NpsMble, NepneHanKynspHble K NIIOCKOCTH.
NOCKOCTH, Mpu3Hak NnepneHanKynapHOCTM NPSAMON 1 NNockocTh. [JokasaTenbcTBo. [epneHamkynap u
NSIOCKOCTEN HaknoHHag. MNMepneHanKynapHble NNOCKOCTU. NMpu3Hak neprneHanKynApHOCTU NITOCKOCTEN.
[okasaTtenbCcTBO. PaccTtosiHis B NpOCTPaHCTBE
Tema 2.4. CopepxaHue yd4ebHoro maTtepunana
Teopema o0 Tpex |16 Teopema o Tpex nepneHAuKynsapax 2
nepneHanKynsapax Teopema o Tpex nepneHankynspax. [lokasatenbCTBo. Yron Mexay npsiMmon U NAOCKOCTLIO.
Yron mexagy nnockocTsaMu
17 NMpuMeHeHWe TeopeMbl O TpeX NepneHauKynspax 2
Tema 2.5. MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAepKaHue (coaepaHMe NPUKNagHoro Mmoaynsi)
MapannenbHble, 18 Mpaktnyeckoe 3aHATUEe Neo4: «PeweHue npodceccuoHanbHO-OPUEHTUPOBAHHBIX 2
nepneHanKynspHole, 3agad no TemMe NpsiMblie U NNOCKOCTU B NPOCTPaHCTBEY.
CKpeLllmBatoLmecs 19 KoHTponbHas paboTta Ne 1 no teme «lpsiMbie un NIOCKOCTU B NPOCTPaHCTBE» 2
npamble
Pazgen 3. KoopanHaTtbl U BEKTOpbI 16
Tema 3.1 | ConeprxaHvie yye6Horo matepviana OK-02, OK-03,




[ekapToBbl 20 [ekapToBbl CUCTEMbI KOOpAUHAT 2 OK-04, OK-07
KoopanHaThI B [ekapToBbl KOOPpAWHATLI B NpOCTpaHcTBe. NpocTenume 3agaydm B KoopauHaTax. MK X1
NPOCTPaHCTBe.
PaccTosHne  MeXAy 57 | KoopauHaTbl B npocTpaHCTBe 2
ABYMA ToHkamu. PaccTosiHve Mexay ABYMS TOUKaMu, KOOPAMHATLI cepeuHbl oTpe3ka
KoopavHaTthl
cepeaviHbl oTpeska
Tema 3.2 CogepxaHue y4ebHoro matepuana
BekTopbl B | 22 BekTopbl B NpocTpaHCTBE 2
NPOCTPaHCTBe. OnpepgeneHne BeKTOPOB B NPOCTPAHCTBE, KOOpAMHAT BEKTOpPa, MOAYNSA BEKTOpa.
Yron mexay OnpegeneHne paBeHCTBa BEKTOPOB, KOOPAMHAT BEKTOPA, KONNMHEApPHOCTU BEKTOPOB.
BEKTOpaMW. AHanorus ¢ NNocKoCTbH.
CkansipHoe 23 OencrBue Hag BeKTopamu 2
npovseenexHne CnoxeHue 1 BblYUTaHNE BEKTOPOB. YMHOXEHUE BEKTOpa Ha Yucno. KomnnaHapHbie
BEKTOpPOB BekTOpbl. KoopauHaTtbl BEKTOpA, CKansipHoe Npon3BedeHe BEKTOPOB B KOOpANHATAX.
24 Yron mexay BeKTopammu 2

Yron mexay BeKTopamu, yron mMexgy npsMon U NNOCKOCTbIO, Yron MeXAy NiiOCKOCTAMMU.

YpaBHEHUE MIIOCKOCTH.
Tema 3.3 MpodreccnoHanbHO-OPUEHTUPOBaHHOE codepkaHue (cogepkaHue NPUKNagHoro moayns)
MpakTunko- 25 MpakTn4yeckoe 3aHATME Ne5: «PewieHne npocdeccmoHanbHO-OPUEHTUPOBAHHbIX 2
OPUEHTUPOBAHHbIE 3apay no TemMe KoopAuvHaTHasi NNIOCKOCTb»
3afda4n Ha | 26 MpakTu4yeckoe 3aHATUE Ne6: «[poBeaeHne KonM4yecTBeHHbIX pacyeToB B 2
KoopAvHaTHOWM npoceccnoHarnbHO-OpUEeHTUPOBaHHbIX 3agadyax»
NNOCKOCTU
Tema 3.4 CopepxaHue yd4ebHoro maTtepunana
PeweHwne 3apgad. | 27 KoHTponbHas pabota N2 2 no teme «KoopauHaTbl u BEKTOPbI» 2
KoopanHaTthl n
BEKTOPbI
Pasgen 4. MHororpaHHUKU 1 Tena BpaweHusi 46
Tema 4.1 Copepxanue yyebHoro matepuana
BepLnHbl, pebpa, | 28 MHororpaHHuku. NMpusm n eé Buabl 2
rpaHn MHOrorpaHHuKa lMoHATNe MHororpaHHuka. Ero anemeHTbl: BepLunHbI, pebpa, rpaHn. naroHans. CeyveHue.

Bbinykrible 1 HEBbINYKIbIE MHOrOrpaHHMKM
Tema 4.2 Copepxanue yyebHoro matepuana OK-02. OK-03
Mpuama, ee | 29 N3o6paxeHune NpuM3Mbl U NOCTPOEHME €€ CeYEHUN. 2 OK-O4’ OK-O7’
cocTasnsawoLme, MoHsiTne npnambl. Ee ocHoBaHus n 6okoBble rpaHn. BeicoTa npuamel. [MNpamas u I'IK,X 1

cedeHue. [lpamag wu

HaKJ1OHHa4d rnpmna3ma. npaBI/IJ'IbHaFI npun3ma. Ee ceueHne




npaBuibHas Npu3mbl

Tema 4.3

CopepxaHue y4yeGHOro matepuana

Mapannenenvnen, 30 MpamoyronbHbIN napannenenunea. Kyo6.

Ky6. CeueHne kyba, Mapannenenunea, cBOMCTBA NPsIMOYroribHOro napannenenuneaa, ky6. CeyeHue kyba,
napannenenunega napannenenvnega

Tema 4.4 CogepxaHue yyebHoro matepuana

Mupamunga, ee 31 Mupamupa. NpasunbHaa nupamupa

COCTaBrnsoLLme, Mupamuaa n ee anemeHTbl. CedeHne nupamngpl. NpaBunbHasa nupamuga. YcevyeHHas
ceyeHue. nMpamuaa

MNpaBunbHas

nMpamuaa.

YceyeHHas nMpamuaa

Tema 4.5

CopepxaHue y4eGHOro matepuana

bokoBas n nonHaa | 32 YceuyeHHasa nupamuga. TeTpasgp

NMOBEPXHOCTb MPU3Mb, Mnowagb 6GOKOBOW M MOMHOM MOBEPXHOCTU NPU3MbI, MMpaMUabI

nMpamugbl

Tema 4.6 CogepxaHue yyebHoro matepunana

CummeTpuss B Kybe, | 33 CummeTpusa B Kybe, napannenenunenax.

napannenenvnege, CvMmeTpUst OTHOCUTENBHO TOYKKU, MPSAMOK, NnockocTn. CummeTpus B Kybe,

npun3mMme, nnpamMmmge

napannenenumnege, npuame, nmpamuae

Tema 4.7
Mpumepbl cMmeTpurin
B npodheccum

MpodreccuoHanbLHO-OpUEHTMPOBAHHOE coAepXaHue (coaepaHue NPUKNagHoro Moayns)

34 MpakTnyeckoe 3aHATME No7: «PewweHne npocdeccmoHanbHO-OPUEHTUPOBAHHbIX
3agay no TeMe CUMMeTpUsA»
35 MpakTn4yeckoe 3aHATUE Ne8: «PeweHue npodeccuoHanbHO-OpUEHTUPOBaAHHbIX

3agayd no Teme CMUMMeTpus»

Tema 4.8 CopepxaHne y4ebHoro matepunana

MpaBunbHble 36 MpaBunNbHbLIE MHOrOrPaHHUKN

MHOFOrpaHHUKK,  UX [MoHATME NpaBWNbHOrO MHOrorpaHHka. CBoncTBa NpaBuibHbIX MHOTOrPaHHUKOB
cBoMCTBa 37 KoHTponbHas pa6bota Ne 3 no Teme «MHororpaHHUKn»

Tema 4.9 CogepxaHne y4ebHoro matepuana

LUnnungp, ero | 38 LUunuHap v ero passeprtka

COCTaBnsoLLmeE. UnnuHap v ero anemeHTbl. CeyeHne umnuHapa (napannenbHOe OCHOBAHMIO U OCK).
CeyeHune unnuHgpa PassepTka umnuHgpa

Tema 4.10 CogepxaHne y4ebHoro matepunana

Konyc, ero | 39 KoHyc u ero pasBepTka.

cocTaBnsoLme. KoHyc 1 ero anemeHTbl. CeyeHune KoHyca (napannenbHoe OCHOBAHUIO Y NPOXoAsiuee

CeueHue koHyca

4yepes BepUJI/IHy), KOHUNYEeCKMNEe ceHeHund. PassepTKa KOHYyCa.




40 | PelueHne npaKTUKO-OPUEHTUPOBAHHbIX 33434 TEXHUYECKOro CoAepPXKaHUs 2
Tema 4.11 CogepxaHue yyebHoro matepuana
YceyeHHbIN KOHyC. | 41 YceuyeHHbIN KOHYC 2
CeyeHne yce4yeHHOro OnpegeneHne Tena BpaLleHUs 1 ero CoCTaBHbIX YacTen. Buabl yce4eHHOro KoHyca 1 ero
KOHYyca csovictBa. OceBoe ceyeHne n pasBepTka yCedeHHOro koHyca. lNoHaTne 60koBoNM M NOMHOM
NOBEPXHOCTU YCEYEHHOro KOHYyca.
Tema 4.12 CopepxaHne y4ebHoro maTtepmnana
LWap n chepa, nx 42 Lap n cepa. CeyeHnsa wwapa nnocKOCTbIO 2
cevyeHus Lap n cdhepa. BzammHoe pacnonoxeHue cepbl 1 ninockoctn. CeveHune wapa, cgepsbl
43 KoHTponbHasa pab6oTta N2 4 no Teme «Tena n NOBEPXHOCTU BpaLLeHUA» 2
Tema 4.13 CopepxxaHne y4ebHoro maTtepuana
MoHsiTne 06 obbeme | 44 MoHATMe o6bema n ero usmepeHue 2
Tena. OTHoweHne MoHsiTne 06 o6beme Tena. O6bem Kyba n npAmoyronsHoro napannenenunega. Oovem
06BbeMOoB NOAO0GHbIX npu3mMbl U uunuugpa. OTHoweHne 06beMOB NOLOOHbIX Ten.
Ten
Tema 4.14 CogepxxaHue y4ebHoro maTtepuana
O6bembl U nnowaan | 45 O6bembl 1 Nnowaan NoBepxHoOCTen Ten 2
NMOBEPXHOCTEN TeN O6bembl npamuabl u koHyca. O6bem wapa. MNowann nosepxHocTen Ten
Tema 4.15 CopepxaHue yd4ebHoro maTtepuana
KombuHauum 46 MpakTnyeckoe 3aHATME N29: «kKoMOMHaUMM reomeTprUYECKNX Ten» 2
MHOrorpaHHuUKoOB n| 47 MpakTnyeckoe 3aHATME N210: «kKoMOMHaALMK reOMeTPUUYECKUX Ten» 2
Ten BpalleHus
Tema 4.16 MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAepKaHue (coaepxaHme NPUKNagHoro Mmoayns)
"eomeTpuyeckue 48 MpakTnyeckoe 3aHaTMe Ne11: «<Mcnonb3oBaHne KOMOMHALMN MHOTFOrPaHHMUKOB U Ten 2
KoMOuMHaLumm Ha BpaweHUs B NPaKTUKO-OPUEHTUPOBaHHbIX 3agavax»
npakTuke 49 MpakTu4yeckoe 3aHATHe Ne12: «Mcnonb3oBaHne KOMOMHALMI MHOTOrPaHHMUKOB U Ter 2
BpaLleHUsi B NPAKTUKO-OPUEHTUPOBAHHbIX 3aga4yax»
50 KoHTponbHas pa6oTta Ne 5 no teme «M3mepeHus B reoMeTpumn» 2
Paspgen 5. KomnnekcHble yucna 8
Tema 5.1 CogepxaHue y4ebHoro maTtepuana
KomnnekcHble uucna | 51 KomnnekcHble unucna 2
MoHaTne komnnekcHoro yncna. ConpsbkeHHbIE KOMMIIEKCHbIE Yncrna, MOAYMb U apryMeHT OK-02. OK-03
KomnnekcHoro uucna. dopma 3anmMcu  KOMMMEKCHOro 4ucna  (reomeTtpuyeckast, OK-04’ OK-07’
TpuUroHomeTpu4yeckas, anrebpanyeckas). I'IK,X 1
52 ApudmeTnyeckme AeMCcTBUA C KOMNJIEKCHLIMU YUCaMuU 2 '
Tema 5.2 MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAaepkaHue (coaepxaHmMe NPUKNagHoro Mmoaynsi)
MpumeHeHne 53 | Mpaktnyeckoe 3aHaTHe N213: «BbInoNHEHWe pacyeToB C MOMOLLBIO KOMMMEKCHbIX 2




KOMMMEKCHbIX Yncen yucen.»
54 MpakTnyeckoe 3aHaTHE Ne14: «pumepbl UCnonb3oBaHUA KOMMMEKCHbIX Yucen B 2
NPaKTUKO-OPUEHTUPOBaHHbIX 3agavyax»
Pasgen 6. dneMeHTbl KOMOMHATOPUKU, CTATUCTUKU U TEOPUN BEPOATHOCTEN 24
Tema 6.1 CogepxaHue yvyebHoro matepuana
OcHoBHble  noHATUA | 55 OCHOBHbIe NOHATUA KOMOMHATOPUKK 2
KOMBUHaTOPUKN [MepecTaHOBKM, pasMeLLEeHNs], CoMeTaHus.
56 TpeyronbHuk NMackana. ®opmyna 6uHoma HbloTOHa. 2
CeowictBa BUHOMMHaNbHbIX KoaddurumeHTa. TpeyronbHuk Mackansa popmyna GuHoma
HbloTOHa
Tema 6.2 CopepxaHne y4ebHoro maTtepuana
CobbiTne, 57 Cny4ainiHoe coObiTue n ee BEpOATHOCTb 2
BEPOATHOCTb CoBMeCTHblE N HECOBMECTHbIE COBbITUSA. TeopeMbl O BEPOATHOCTM CYMMbI COBLITUNA.
cobbitna.  CnoxeHue YcnoBHasa BEPOATHOCTb
" YMHOXeHue | 58 CrnoxeHusi 1 YyMHOXEHUS BepOATHOCTEN 2
BEPOSATHOCTEN 3aBucuMble 1 He3aBUCUMble cobbITMSA. TeopeMbl O BEPOSTHOCTU NPOM3BEAEHNS CODbITUN.
Tema 6.3 MpodreccnoHanbHO-OPMEHTUPOBaHHOE codepKaHme (cogepkaHue NPUKNagHoro moayns)
BepoaTHOCTb B | 59 MpakTn4yeckoe 3aHaTne Ne15: «Mpumepbl NCNONbL30BaHUA TEOPUN BEPOATHOCTEN B 2
npogeccnoHarnbHbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3afa4vax»
3agadax
Tema 6.4 CopepxaHue y4ebHoro maTtepuana
[unckpeTHas 60 OuckpeTHasa cnyvyamHas BefiMyYMHa 2
cnyvyanHasa Benun4dnHa, Bugpl cnyyanHbix BennunH. OnpegenexHve AMCKPeTHOW CryYamHOoW BENNYMHBDI
3aKOH ee | 61 3aKkoH pacnpepneneHus AUCKPEeTHOM Cy4YanHOWN BeNU4YUHbI 2 OK-02, OK-03,
pacnpenernenua 3aKoH pacnpegeneHvs QUCKPETHOM CyYyanHon BenmdnHbl. Ee YncnoBble XxapakTepucTukm OK—O4,, OK-07
CopepxaHue y4ebHoro maTtepuana MK X.1
Tema 6.5 62 3agaun maTtemMaTMyeckom CTaTUCTUKU 2
3apaun BapvaunoHHbiv pag. MNonuroH 4acToTt u ructorpamma. CtaTucTmyeckme xapakTepucTmkn
MaTeMaTU4YECKON psga HabngaembiX gaHHbIX
CTaTUCTUKN 63 MNMpepcraBneHue AaHHbIX (Tabnuubl, AMarpammel, rpacukn), reHepanbHas 2
COBOKYMHOCTb.
Tema 6.6 MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAepKaHue (coaepxaHMe NPUKNagHoro Mmoaynsi)
CocraBneHve Tabnuy | 64 MpakTnyeckoe 3aHaTHMe N216: «lMepBuYHaa o6paboTka CTaTUCTUHECKUX AAHHbIX. 2
n anarpamm Ha Mpacdnyeckoe nx npeacraBneHne B NPaKTUKO-OPUEHTUPOBAHHbIX 3aga4vax»
npakTuke 65 MpakTuyeckoe 3aHaTUe Ne17: «HaxoxaeHue cpeAHUX XapaKTepPUCTUK, 2

HabnrgaembiX gaHHbIX B MPaKTUKO-OPUEHTUPOBAHHbLIX 3aga4vyax»




66 KoHTponbHas pabota Ne 6 no teme «BeposaTHOCTb U cTatuctuka. Pabora ¢ 2
AaHHbIMU»
67. OndchbepeHunpoBaHHbIN 3a4eT 2
Pasgen 7. MHoXecTBa. dnemeHTbl Teopumn rpados 10
Tema 7.1 CogepxaHue y4ebHoro matepuana
MHoxecTBa 68 MHoxecTBa. 2
[MoHaTne MHoXecTBa. MoamHoxecTBo. Onepaunm ¢ MHOXXeCTBaMum

Tema 7.2 MpodreccnoHanbHO-OpPUEHTUPOBaHHOE cofepKaHMe (cogepkaHue NPUKNagHoro moayns)
Onepaunn c |69 MpakTnyeckoe 3aHATMe N218: «Onepauun ¢ MHOXecTBamMu. PelueHue npuknagHbIX 2
MHOXecTBaMu 3apgav» OK-02, OK-03,
Tema 7.3 CopepxxaHne y4ebHoro maTtepuana OK-04, OK-07
Mpadobl 70 MpakTn4yeckoe 3aHaTne Ne19: «lMoHsTue rpacda» 2 MK XA

71 MpakTnyeckoe 3aHATME Ne20: «CBA3HbIN rpad), AepeBo, LMKN rpac Ha NNOCKOCTUY 2

72 KoHTponbHas pa6ota Ne 7 no teme «MHoXecTBa» 2
Pasgen 8. CteneHu u KopHu. CteneHHasa dyHKUMA 20
Tema 8.1 CopepxxaHne y4ebHoro maTtepuana
DYHKUMN, NX 73 PyHKUMK, nx ceorcTBa. Cnocobbl 3agaHnsa pyHKLMNM 2
ceovictBa. Crnocobbl O6nacTb onpegeneHnst U MHOXECTBO 3Ha4YeHU QYHKUMA. YETHOCTb, HEYETHOCTD,
3agaHns oyHKUMI nepmoanyHoCTb PyHKUMn. Cnocobbl 3agaHnsa yHKUURA
Tema 8.2 CopepxaHne y4ebHoro matepuana
CteneHHasa yHKkung, | 74 KopeHb n-ou cTteneHn N3 AeMcTBUTENbLHOro Y1cna. 2
ee CBoKcTBa [MOHsATME KOPHSA N-OM CTENEHN N3 OeNCTBUTENBHOrO Ymcna. CBOMCTBA KOPHS N-OW CTENEHM

/5 | dyHkumm v = VX nx ceomncTBa u rpacdmkm. 2 OK-02, OK-03,
Tema 8.3 CopepxaHue yyebHoro matepuana OK-04, OK-07
MNpeobpasosaHue 76 Mpeo6pasoBaHue MppauMoOHanbHbIX BbIPaXEHUN. 2 MK X_1
BblpaXKeHui c
KOpHAMU n-oi | 77 MNpeobpasoBaHune BbipaxeHWU, coaepxawmx pagvkansbl. 2
cTenexHmn
Tema 8.4 Copepxanue yyebHoro matepuana
CsoncTtBa cTeneHu ¢ 78 CreneHb ¢ AENCTBUTENbHbLIMA U PalUOHanbHbLIMU NOKa3saTesIiMM U UX CBOUCTBA. 2
paunoHanbHbIM 1 [MoHATME cTeneHu ¢ NbbiM paunoHanbHbIM NOKa3aTenem.
AENCTBUTENbHbIM 79 CteneHHble hbyHKUMN, UX CBOMUCTBA U rpadnKu. 2
nokasatensmm
Tema 8.5 CogepxaHue y4ebHoro matepuana
PelwweHne 80 | PaBHOCMNBLHOCTb MPPALMOHANBLHLIX YPaBHEHWI1 U HEPAaBEHCTB. 2




nppaumoHarnbHbIX 81 MeToAab! pelleHUA MppauuoHanbHbIX YpaBHEHUA U HEPABEHCTB. 2
ypaBHEeHUI nj|82 KoHTponbHasa pa6ota Ne 8 no teme «CteneHu n KOpHU. CTeneHHas PyHKLUA» 2
HepaBeHCTB
Paszgen 9. NokasartenbHaa pyHKUMA 18
Tema 9.1 CogepxaHue y4ebHoro matepuana
lNokasaTtenbHas 83 MNMokasaTtenbHasa PyHKLMA, ee CBOUCTBA 2
PYHKLUMS, ee CTteneHb € NpoOM3BONbHBLIM AENCTBUTENbHBIM NoKasaTenem. Onpeaenenne nokasarenbHOM
cBoucTBa dyHKUMK, ee cBOWNCTBA U rpaduk.
84 NMokasaTenbHasa pyHKLUUSA, ee CBOUCTBA 2
3HaKOMCTBO C NPUMEHEHNEM NoKa3aTenbHOM yHKUMK. PelueHre nokasaTenbHbIX
ypaBHEHUIN (PyHKLUMOHANbLHO-rpadnyeckum MeTO40M.
Tema 9.2 CogepxaHne y4ebHoro matepuana
PelwweHne 85 PeweHune nokasaTesnbHbIX ypaBHEHUN. 2 OK-02, OK-03,
nokasaTenbHbIX PelueHne nokasaTenbHblX YpaBHEHU METOAOM ypaBHMBAHWS NOKa3aTeNewn. OK-04, OK-07
ypaBHeHWK n| 86 PelwieHne nokasaTenbHbIX ypaBHEHUN. 2 MK X1
HepaBeHCTB PelleHne nokasaTenbHbIX YpaBHEHUA METOOOM BBEAEHMS HOBOW NEPEMEHHOMN.
87 PeweHune nokasaTesnbHbIX ypaBHEeHUN. 2
PelueHne nokasaTenbHblX ypaBHEHUA OYHKUMOHANbHO-TpaddnyeckumMm METOLO0M.
88 PeweHue nokasaTenbHbIX HEPABEHCTB. 2
Tema 9.3 CopepxaHue yyebHoro matepuana
Cuctembl 89 PeweHue cnctem nokasartesnbHbIX YPaBHEHUN. 2
nokasaterbHbIX 90 PelueHue cucTeM nokasartesibHbIX YypaBHEHUMN. 2
ypaBHeHUN 91 KoHTponbHas paboTta 9 no teme «llokasaTtenbHas pyHKUUA» 2
Pasgen 10. llorapudmel. Jlorapucdmuyeckas pyHKLUA 30
Tema 10.1 CopepxaHue y4ebHoro maTtepuana
Jlorapndom yncna. | 92 Norapudm uncna. 2
JdecatnyHbin n [MoHaTHe norapmudma, OCHOBHOE NorapudMmUYeCcKoe TOXAECTBO.
HaTyparnbHbIX 93 [decATUYHBLIA M HaTypanbHbIK Norapudmbl, YUCno e 2
norapumsl, YUCno e
Tema 10.2 CogepxaHne y4ebHoro matepuana
ConctBa 94 CBowncTBa norapudmos. 2
norapumos. 95 Onepauusa norapmdpmmpoBaHus 2
Onepauus 96 Mpeobpa3oBaHue norapupmMmnyecKkMx BblpakeHUMn. 2
norapugmMmpoBaHms MpeobpasoBaHne norapnpmnyecknx BblpaXeHun ¢ MCNonb3oBaHneM oopMyIbl nepexoaa OK-02, OK-03,
OK-04, OK-07
K HOBOMY OCHOB@HMIO. AK XA
Tema 10.3 CopepxaHue yyebHoro matepuana
Jlorapncpmuyeckas 97 | Norapudmuyeckasn yHKUUs, ee CBOUCTBA 2




OYHKUMS, ee | 98 PeweHune 3agay no teme norapudmmyeckasa yHKuUs 2
CBOMCTBA
Tema 10.4 CopepxaHne y4ebHoro maTtepuana
PewweHne 99 Jlorapndcgpmmnyeckme ypaBHeHUA 2
norapmgmMmyeckmx IMoHaTne norapudmuydeckoro ypasHeHus. Onepauuns NnoTEHUMPOBaHNUS
ypaBHeHui n| 100 | PeweHune norapucpmMmyeckmx ypaBHeHUN. 2
HepaBeHCTB PelleHne norapugmMmyecknx ypasHeHMn yHKLMOHaNbHO-rpadpu4yecknm MeTogomMm.
101 | PeweHune norapncpmMmmnyeckmx ypaBHeHUN. 2
PelueHune norapumMmyeckmx ypaBHEHUA METOAOM MOTEHUNPOBAHUA 1 METOLOM BBEAEHUS
HOBOW NepPEMEHHON.
102 | Norapucpmnyeckmne HepaBeHCTBaA. 2
Tema 10.5 CopgepxaHne y4ebHoro maTtepuana
Cucrtembl 103 | Cucrembl norapndmMmnyecKknx ypaBHeHUn 2
norapugmMmyeckmnx ANropuT™M peLleHnst CUCTEMbI ypaBHEHWNN. PaBHOCUITbHOCTL SIorapudMmUYeckux ypaBHEHU
ypaBHEHWI N HEpPaBEHCTB.
Tema 10.6 MpodreccnoHanbHO-OPUEHTUPOBaHHOE cofepKaHMe (cogepkaHue NPUKNagHoro moayns)
Jlorapudomel B | 104 | MNpakTnyeckoe 3aHATUE Ne21: «[pumeHeHne norapncpmMoB B NPaKTUKO- 2
npupoae n TexHuke OPUEHTUPOBaHHbLIX 3agavax»
105 | MpakTtun4yeckoe 3aHATME Ne22: «Jlorapucpmmnyeckasa cnupans B npupopge. Ee 2
MaTemMaTuyeckme CBOMCTBa»
106 | KoHTponbHasa pa6oTta Ne 10 no teme «Jlorapudcdmsbl. Jllorapudmmnyeckaa doyHKUMA» 2
Pasgen 11. OcHOBbI TpUroHomeTpuu. TpuroHomeTpuveckme pyHKLUn 38
Tema 11.1 CopepxaHue y4ebHoro matepuana
TpuroHomeTpuyeckme | 107 | OCHOBHbIe TPUrOHOMETpUUYeckne (PyHKLUn 2
PyHKUMM PagunanHas mepa yrna. [MoBopoT TOYKM BOKpYr Havana koopanHat. OnpegeneHne cuHyca,
NPOuM3BONBLHOrO yrna, KOCWHYCa, TaHreHca U KoTaHreHca. 3Haku CMHyca, KOCMHyCa, TaHreHca U KoTaHreHca no
yuncna. PaguaHHaa wm 4YeTBEepTSM.
rpagycHada mepa yrna | 108 | TpuroHomeTpuyeckue hyHKLUN NPOU3BOSLHOIO yrna, Yyucna 2
3aBUCMMOCTb MeXay CUHYCOM, KOCUHYCOM, TaHTEHCOM U KOTAHTEHCOM OAHOrO M TOrO Xe
yrna
OK-02, OK-03,
Tema 11.2 CopepxaHue yyebHoro matepuana OK-04, OK-07
OcHoBHbIE 109 | OcHOBHbIe TPUrOHOMETPUUYECKUE TOXAECTBA. 2 MK X.1
TpUroHOMeTpUu4eckmne TpuroHomeTpuyeckue Toxxgectsa. CMHYC, KOCMHYC, TAHITEHC W KOTAHIEHC YriiOB O U - Q.
TOXAecTBa. 110 | ®opmynbl NnpuBegeHUsA 2

dopmynbl




npueegeHnd

Tema 11.3

Cuhyc, KOCUHYC,
Ta@HreHC CYMMbl WU
pas3HOCTM ABYX YIioB
CvHyC ©n  KOCUHYC
[OBOWHOro yrna.
dopmynbl

NONOBMHHOIO yrna

CopepxaHue y4yeGHOro matepuana

111

®opmMyrbl CyMMbl U Pa3HOCTU TPUTOHOMETPUYECKUX (PYHKLUIN
CyMma un pasHocTb cnHycoB. CyMmma 1 pasHOCTb KOCUHYCOB. CUHYC 1 KOCUHYC OBOWHOIO
yrna. ®opmMynbl NONOBUHHOIO yrna.

112

NMpeobpaszoBaHne TPUroHOMETPUYECKUX (PYHKLUNA.
MpeobpasoBaHUA CyMMbl TPUFOHOMETPUYECKMX (DYHKLMI B MPOU3BEAEHME U
Npou3BeAEHNS B CYMMY

113

BbipaxeHue TPUroHoMeTpu4ecknx yHKLUNn.
Bblpa)keHne TpUroHoMeTpryecknx yHKLMIA Yepes TaHreHC NoIOBUHHOIO apryMmeHTa.

114

Mpeob6pa3zoBaHMA NPOCTENLLMX TPUrOHOMETPUYECKUX BbipaKeHUN.

Tema 114
TpuroHomeTpuyeckune
dyHKLMM, nx

CBOWCTBA U rpadonku

CopgepxaHne y4ebHoro maTtepuana

115

TpuroHomeTpunyeckune pyHKLUUU, NX CBONCTBA U rpachuku

O6nacTtb onpeaeneHns 1 MHOXECTBO 3HA4YEHUIN TPUTOHOMETPUYECKMUX OYHKLNIA.
YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPUrOHOMETPUYECKMX pyHkumin. CBoMCTBa U
rpadomkm OYHKUMM Y = CoS X, Y =sin X, Yy =tg X, y = cig Xx.

Tema 11.5 CopgepxaHne y4ebHoro maTtepunana
MpeobpasoBaHue 116 | MpakTu4yeckoe 3aHATME Ne23: «lpeobpa3zoBaHue rpacmKoB TPUrOHOMETPUYECKUX
rpagomkoB yHKLUN»
TPUrOHOMETPUYECKNX
dyHKLUMI
Tema 11.6 MpodeccnmoHanbHO-OpMeHTMPOBaHHOE coAepKaHue (coaepxaHue NPUKNagHoro Mmoaynsi)
Onucanue 117 | NpakTn4yeckoe 3aHATHME Ne24: «Ucnonb3oBaHMe CBOUCTB TPMrOHOMETPUUYECKUX
NPOM3BOACTBEHHbIX ¢pyHKUMM B npodheccnoHanbHbIX 3agavyax»
npoLieccos C | 118 | MpakTtn4yeckoe 3aHaTMe No25: «<Ucnonb3oBaHMe CBOUCTB TPUIOHOMETPUYECKUX
NnomMoLLblo  rpadumkos ¢hyHKLMM B npodrecCnOHanbHbIX 3agavax»
YHKLMI
Tema 11.7 CogepxaHne y4ebHoro matepuana
O6paTtHble 119 | O6paTHble TpUMroHomMeTpuyeckue hyHKLUU
TPUTOHOMETPUYECKNE O6paTHble TpuroHoMeTpudeckme yHKuMn. Mx ceoncTea u rpacpmkm
YHKLMM
Tema 11.8 CogepxaHne y4ebHoro matepuana
TpuroHomeTpuyeckne | 120 | TpMroHomeTpuyeckue ypaBHEeHUs
ypaBHEHUS n YpaBHeHue cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg X = a, ctg x = a.
HepaBeHCTBa 121 | PeweHue NpocTeNLUMX TPUFTOHOMETPUYECKUX YPaBHEHUN.
PelueHne npocTenmnx TPUroHoMeTPUYECKUX YpaBHEHMIN CBOOALLMXCA K KBAaAPaTHbIM.
122 | PelueHne TPUroHOMETpUYECKMX YPaBHEHUN.




PelueHne TpUroHOMeTpUYECKNX YPaBHEHUI Pa3NOXEHUEM HAa MHOXWTENMW, O4HOPOAHbIE

123 | MpakTnyeckoe 3aHAaTMe Ne26: «lMpocTenume TpMroHoMmeTpm4yeckue HepaBeHCTBay 2

Tema 11.9 CopepxaHue yyebHoro matepuana
Cucrembl _
TPUFOHOMETPUYECKNX 124 | CucrtemMbl TPUroHOMETPUYECKUX YPaBHEHNIN 2
ypaBHEHWi 125 | KonTponbHas pabota Ne 11 no teme «OCHOBbI TPUrOHOMETPUNY 2
Pasgen 12. NpounsBoaHasa byHKUMU, ee NPUMEHEHUEe 40
Tema 12.1 CogepxxaHne y4ebHoro matepuana
NoHaTue 126 | YncnoBasa nocrnepoBaTenbHOCTbL U CNOCOOLI ee 3afaHuA. 2
NPOn3BOAHON. OnpepneneHne Y1CNoBOW NocrneaoBaTenbHOCTU N cnocodbl ee 3aaaHns. CBoNcTBa
dopmynbl 1 NpaBuna YncnoBbIx NocnegoBaTenbHocTen. OnpegeneHune npegena nocnegoBaTeNlbHOCTU.
anddepeHumpoBaHn BbluncneHne npegenos nocnegoBaTenbHOCTEN.
5 127 | NpupaweHue pyHKumnn. NMoHATME O NPOM3BOSHOMN. 2

Mpegen dyHKunn Ha 6eckoHeyvHocTw. Mpegen gyHkuun B Touke. MNMpupalleHve

aprymeHTa. NpupalueHne dyHkunn. 3agayum, npuBoasLUME K MOHATUIO NPON3BOOHON.

OnpegeneHne Nnpon3BogHoN. ANropuTM OTbICKaHUSA Npon3eogHon. Tabnuua dopmyn ons

HaXOXAEHNSA MPOM3BOAHbIX ANIEMEHTAPHbBIX (PYHKLINA.
Tema 12.2 CogepxaHue yyebHoro matepuana
lMpounsBoaHble 128 | ®opmynbl u npaBuna audcdepeHunpoBaHHUA. 2
CyMMbI, pasHOCTU [MpaBuna BblYMCNEHNS NPOU3BOAHbBIX CYMMbl, Pa3HOCTH.
nponsseneHud, 129 MpaBuna BbIYMCNEHUA NPOU3BOSHbIX. 2
YacTHOro [MpaBuna BblYUCAEHMS NPOU3BOOHbLIX NPOU3BEAEHNSA, YACTHOroO
Tema 12.3 CopgepxaHue yyebHoro matepuana
MpounsBoaHble 130 | MpakTtn4yeckoe 3aHATME Ne27: «MponsBogHble TPUrTOHOMETPUYECKUX (DYHKLUNY 2
TpuroHomeTpuyecknx | 131 | NMpakTtu4yeckoe 3aHaTue N228: «MpomnsBogHas CnoXHOW PyHKLUU» 2
pyHKUMA. 132 | MpakTn4yeckoe 3aHATME N229: «BbluncneHus npom3BoAHbIX CINOXHbIX U 2 OK-02. OK-03
Mpounssoanas TPUroHOMETPUYECKNX (DYHKLIMN» OK-04. OK-07
CNOXHOW OYHKLMK I'IK’X y
Tema 12.4 CogepxaHue y4ebHoro matepuana '
MoHaTne 0 | 133 | NoHAaTMe o HenpepbIBHOCTU (hyHKUMK. MeToa nHTEepBanoB 2
HenpepbIBHOCTH MoHaTne HenpepbiBHOM yHKUMN. CBOMCTBA HENPEpPbIBHOM hyHKUMK. CBA3b Mexay
YHKLMN. MeTtog HenpepbIBHOCTbIO U AnddepeHUMpyeMOCTbo YHKLMM B TOYKE. ANMOPUTM peLleHns
WHTEepBanos HepaBEHCTB METOAOM MHTEPBAsoB
Tema 12.5 CopepxaHue yyebHoro matepuana
"eomeTpudeckuin n| 134 | NleomeTpruyeckun n ouanyeckum cMbicrn NPon3BOSHOMN 2
n3n4eckun  CMbICN "feoMeTpUYECKMin CMbICIT MPON3BOAHON (PYHKLMN — YrNOBOW KOIPMPULMEHT KacaTenbHON K
NpOwn3BOAHOWN rpadouky PyHKUMM B TOYKE. PU3MYECKUI (MEXAHNYECKUA) CMbICN NPOU3BOAHOM —




MrHOBEHHas CKOPOCTb B MOMEHT BpemMeHu t: v =S’ (1)

135 | KacaTtenbHas K rpacpuky yHKUUU 2
YpaBHeHue KacaTenbHON K rpauky pyHKUUK. ANrOpUTM COCTaBEHUS YpaBHEHMS
KacaTenbHon K rpadmky doyHkumm y=f(x)
Tema 12.6 MpodreccnoHanbHO-OpPUEHTUPOBaAHHOE cofepKaHMe (cogepkaHue NPUKNagHoro moayns)
®usnyeckmn  cmbicn | 136 | MpakTuyeckoe 3aHATUE Ne26: «®usnyeckuim CMbiCN NPOU3IBOAHON B 2
Npoun3BOAHOM B npodeccrmoHanbHbIX 3agadvax»
npogeccmoHasbHbIX
3agadax
Tema 12.7 CopepxxaHne y4ebHoro maTtepuana
MOHOTOHHOCTb 137 | MOHOTOHHOCTb (pYHKUMU. TOYKK IKCTpemMyma. 2
yHKUMN. Touku BoapacTtaHue u ybbiBaHne yHKUMN, COOTBETCTBME BO3paCcTaHUA 1 yobiBaHUS YHKUMN
3KCTpemyma 3HaKy Npou3BogHON. [ToOHATNE MPOU3BOAHONM BbICLLErO NopsaaKa, COOTBETCTBUE 3HAKA
BTOPOW MPOM3BOAHOM BbINYKNOCTU (BOTHYTOCTM) dDYHKLMM Ha OTPE3Ke.
138 | Mpr3HaKn MOHOTOHHOCTU U IKCTPEMYMOB (DYHKLUN. 2
3agayn Ha MakcMMyM U MUHUMYM. [OHATUE acMMNTOTbI, CNOCO6bI MX OnNpeaeneHus.
Anroput™m nccrnegosaHns YHKUMN N NOCTPOEHUS ee rpadimka ¢ NOMOLLbI NPOU3BOOHON.
Apo6Ho-NuHenHas PyHKUUS.
Tema 12.8 CopepxaHue y4ebHoro matepuana
WccneposaHue 139 | MpakTn4yeckoe 3aHATHME Ne30: «MpumeHeHne NPON3BOAHOM K UCCreaoBaHUIO 2
dyHKLUMI " pyHKUMM U rpacdmkoB»
NnoCTpoeHne 140 | MpakTu4yeckoe 3aHaTME Ne31: «KMccnepgoBaHmne pyHKUMA N NOCTpoeHUe rpachKkoB» 2
rpagomKoB
Tema 12.9 CopepxaHue y4ebHoro matepuana
Haunbonbluee un 141 | Hanbonblee U HaUMeHbLLEe 3Ha4YeHUA hyHKLUN 2
HanmeHbLLee HaxoxaeHve HanbonbLero n HaMeHbLIErO 3Ha4YeHUIN PYHKLUMIA, NOCTPOeHME rpacmkos
3HaYeHnsa PyHKLMN MHOrO4SIEHOB C UCMOMb30BaHMEM annaparta MaTemMaTU4eckoro aHanmaa
Tema 12.10 MpodreccnoHanbHO-OpUEHTUPOBaAHHOE coAepKaHMe (coaepkaHue NPUKNagHoro moayns)
HaxoxgeHne 142 | NMpakTn4yeckoe 3aHATME Ne32: «KHaxoxaeHue onTuManbHOro pesynbTaTta ¢ NOMOLLbLIO 2
OnNTUManbHOro NPOM3BOAHON B NPAaKTUYECKMUX 3agayvax»
pes3ynbTaTa C | 143 | Mpaktnyeckoe 3aHATUEe N233: «HaxoxageHue onTUManbLHOro pesynbTaTta ¢ MOMOLLbLIO 2
NMOMOLLbIO NPOM3BOAHOW B NMPaKTUYECKMUX 3aga4ax»
NPOU3BOAHOW B | 144 | MNpaktnyeckoe 3aHATUe Ne34: «HaxoxpgeHme onTMManbLHOro pesynbTaTta ¢ MOMOLLbIO 2
NPakKTU4eCKNX NPOM3BOAHON B NPaKTUYECKMUX 3agadvax»
3agadax
145 | KoHTponbHasa paboTta Ne 12 no teme «[lpousBogHas pyHKLUMNY 2
Pasgen 13. NepBoobpa3Hasa PyHKLMKN, ee NpUMeHeHne 18




Tema 13.1

CogepxaHue y4ebHoro matepuana

MepBoobpasHasn 146 | NMepBoobpa3Hasa pyHkUMK. [paBuna HaxoXxaeHUs1 NepBOObpPa3HbIX 2
dyHKkumn.  lMpaBuna 3agaya 0 BOCCTaHOBMNEHMM 3aKOHa ABWXKEHWS NO N3BECTHOW CKOPOCTU. [NoHsATME
HaxoXxgeHus nHTerpuposaHus. O3HakoMreHne C NOHATMEM MHTerpana u nepsoobpasHon Ans PyHKUUK
nepBoobpasHbIX y=f(x). PeweHune 3agay Ha cBs3b NepBoObpasHoON 1 ee NPON3BOAHON, BblYMUCIIEHME
nepBoobpasHon Ana gaHHou yHKuun. Tabnuua opmyn Ans HaxoXaeHUs
nepBoobpasHbIX. MI3yyeHne npasun BblYUCNEHNS NepBOOBpa3HOM
147 | NepBoOGpa3HbIe aNeMeHTapHbIX (PYHKLUN 2
BbluncneHne nepBoobpasHbiX PyHKLMM NpY NOMOoLWM Tabnuupl.
Tema 13.2 CopepxxaHne y4ebHoro maTtepuana
HeonpeaeneHHbin 148 | HeonpepeneHHbIN UHTerpan 2
nHTEerpan BbluncneHne HeonpegeneHHbIX MHTerpanoB C UCMOMb30BaHNEM Tabnuubl MHTErpanos.
Tema 13.3 CopaepxaHue yyebHoro matepunana
MNnowaab 149 | OnpepeneHHbIN UHTerpan 2
KPVBOJSTMHENHOM 3agaun, npmBoAdALLME K MOHATUIO ONpeaeneHHoro MHTerpana — o Bbl4MCNeHnn nnowaau
Tpaneunn. ®opmyna KPUBOJSIMHENHOW Tpaneuuun, 0 nepeMeLLEHNN TOYKN. [oHATME onpeaenéHHoro nHTerpana.
HbtoToHa — JlenbHuua | 150 | OnpeaeneHHbIn UHTerpan 2
"eomeTpuyecknin n pusnvecknii CMbICn onpeaeneHHoro uHTerpana. dopmyna
HbtoToHa— JlenbHuua OK-02, OK-03,
Tema 13.4 CopepxaHue y4ebHoro maTtepuana OK-04, OK-07
MoHsATue 06 151 | FeomeTpuUeCKMin CMbICN onpeaeneHHoro UHTerpana 2 NK X.1
onpeaeneHHom MoHaTne 06 onpeaeneHHoOM nHTerpane Kak nnowaam KpMBONMHENHON TpaneLuun.
WHTerparne Kak WHTerpanbHasa popmMyna BblYMCNEHNST 0ObEMOB Ten.
nnowaam
KPUBONUHENHOWN
Tpaneuumn
MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAepKaHue (coaepxaHMe NPUKNagHoro Moaynsi)
T 1 152 | MpakTn4yeckoe 3aHATUE Ne35: «FeomeTpuyeckuin cMbICn onpeaeneHHoro uHTerpana. 2
ema 13.5 . Popmyna HeloToHa — JlenbHuuay
OnpegeneHHbIn -
MHTErpan B XN3HN 153 | MpakTuyeckoe 3aHATME Ne36: «PelueHue 3apav Ha NpUMeHeHne nHTerpana Ans 2
BblYUCNeHus hnu3nyecknx BeNIMYMH U nnowagen»
154 | KoHTtponbHasa paboTta Ne 13 no teme «MHTerpanbHblie UCHUCNIEHUA» 2
Pasgen 14. YpaBHeHMA 1 HepaBEeHCTBA 23
Tema 14.1 CopepxaHue y4ebHoro maTtepuana
PaBHOCUMBHOCTb 155 | PaBHOCUNBLHOCTb YypaBHEHUM U HEPABEHCTB. 1
ypaBHeHWI n OnpegeneHnsi. OCHOBHble TeOpeMbl PaBHOCWMBbHbIX Mepexodax B YpPaBHEHUSX W
HepaBeHcTB. Ob6wme HepaBeHCTBaX.




MEeTOoAbl peLleHns 156 | O6wue MeToAbl pelleHns ypaBHeHU U HepaBeHCTB 2
O6wue meToabl peLleHns ypaBHEHNI: NePexXo OT paBeHCTBa (PYHKLMI K paBEHCTBY
aprymMeHToB 45151 MOHOTOHHbIX (DYHKLNIA, MeToL pasnoXeHNsa Ha MHOXUTENU, Metoq
BBEAEHMS HOBOW NepeMeHHON, PYHKUMOHaNbHO-rpadnyeckmin metos
Tema 14.2 CogepxaHue y4ebHoro matepuana
padpmueckun metop | 157 | MpakTuyeckoe 3aHATUe Ne37: Mpadmyeckuin MeToa pelueHust ypaBHEHUM, 2
peLleHns ypaBHEHWUN, HepaBEeHCTB
HepaBeHCTB O6wue meToabl peLleHns HepaBEeHCTB: Nepexon OT CPaBHEHUSA 3HaYeHU PYHKLUUIA K
CpaBHEHWIO 3HAYEHUN apryMeHTOB ANsl MOHOTOHHbIX GOYHKLMI
158 | Metoa uHTepBanos 2
MeToa nHTepBanoBs, PyHKUMOHaNbHO-rpadunyecknin metog. I'pacdudecknin metos
peLleHNs YpaBHEHUI U HEPABEHCTB
Tema 14.3 CopepxaHue yyebHoro matepunana
YpaBHeHus M| 159 | YpaBHeHUs n HepaBeHCTBa C Mmoayrnem 2
HepaBeHCTBa ¢ Onpegenenne moayns. Packpbitne mogyns no onpegenenuio. MNMpocrenwmne ypaBHeHNS 1
mMoaynem HepaBeHCcTBa ¢ MoayrieMm. [NpumeHeHne paBHOCUITbHbBIX NEPEXoaoB B onpeaeneHHbIX OK-02, OK-03,
TMNax ypaBHEHUN U HEPABEHCTB C MogyneMm OK-04, OK-07
160 | MNMpaktuyeckoe 3aHaTMe Ne38: «PelmeHne ypaBHeHUN 1 HepPaBEHCTB C MoAyNeM» 2 MK X1
Tema 14.4 CopepxaHue yyebHoro matepuana
YpaBHeHuUs | 161 | Mpaktnyeckoe 3aHsaTne N239: «YpaBHEHMS N HEpaBeHCTBa» 2
HepaBeHCTBa C | 162 | Mpaktnyeckoe 3aHATME N240: «YpaBHEeHUs1 U HepaBEHCTBa C NnapamMeTpaMmm» 2
napameTpamu
Tema 14.5 MpodreccnoHanbHO-OPUEHTUPOBaHHOE codepkaHue (cogepkaHue NPUKNagHoro moayns)
CocraBneHue n| 163 | Mpaktnyeckoe 3aHsaTUe N241: «PelleHne TeKCTOBbLIX 3agay nNpogeccmoHarnbLHOro 2
pelueHue cogepxaHusa»
npodeccroHarnbHbIX 164 | MpakTun4yeckoe 3aHATME Ne42: «PeweHne npoceccuoHanbHbIX 3a4a4 € NOMOLLLIO 2
3aga4 C MOMOLLbIO ypaBHEHUN»
ypaBHeHWiA 165 | MpakTuyeckoe 3aHATME N2e43: «CocTaBneHue n peweHne npodeccnoHanbHbIX 3aaay 2
C NOMOLbI0 YPaBHEHUN»
166 | KoHTponbHas pabota Ne 14 no Teme «YpaBHEHUS U HepaBeHCTBa» 2
KoHcynbTauum 3
JK3ameH 6
Bcero 340




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMIIUHDI

3.1. lna peanusauuu nporpamMmmbl AUCLMUNMWUHbI OO0MKHbI ObITb NPeAyCMOTPEHbI
cneayrowme cneumnanbHble NOMELLEHUS:

Peanunsauma nporpammbl  gucuunivHbl  TpebyeT Hanuuua  y4yebHoro kabuHeTa
MaTeMaTuKu.

O6opynoBaHue yyebHoro kabuHeTa:

- Nocafo4YHble MecTa No KonnyecTsy obyyaroLmxcs;

- pabo4yee MecCTO npenogasartens;

- KOMMAEKT y4eBHOo-HarnsaHbIX nocobui;

- KOMMJEKT 3NEKTPOHHbIX BUAeOMaTepmarnos;

- 3a4aHns ANA KOHTPOIbHbIX paboT;

- NpodeccnoHanbHO OPUEHTUPOBAHHbIE 3a4aHUS;

- MaTepuanbl 3Kk3amMmeHa.

TexHunyeckne cpeacTea obyveHus:

- NepCOoHarnbHbIA KOMMNBITEP C JIMLEH3MOHHBIM MPOrpaMMHbIM 0becnevyeHnem;

- MPOEKTOP C IKPAHOM.

3.2. UudhbopmaumoHHoe obecneyeHue peanusaumm NnporpaMmmbil

3.2.1. OCHOBHbIe Ne4YaTHble u3gaHus

1. Anrebpa n Ha4ana aHanmsa. 10-11 kn.: yyebHuk /LL.A. Annmos, KO.M. Konsaruh,
M.B. Tkauyésa [u gp.]. — M.: lNpoceeweHne, 2016.

2. [eomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: npocselueHne, 2016.

3. FeomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsaH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: MNpoceelueHne, 2014,

4. [NapasH A.A. Matematuka: yuebHuk ans CroO. /A.A. JagasH. — 3- e uag. -
M.®opym, 2013.

5. DapaaH A.A. COopHuk 3agay no matematuke: ydeb. nocobme gns CIO /AA.
HapasH. — 3-e nsg. — M.®opym, 2013.

3.2.2. QNeKTPOHHbIe U3paHnsa

1. Bcepoccuinckue nHTepHeT-onumnunagbl. - URL: https://online-olympiad.ru / (gaTa
obpawenunsa: 12.07.2022). - TeKCT: 3NeKTPOHHbIN.

2. EgnHag konnekumsa umdposbix obpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (naTta obpawerus: 08.07.2022). - TEKCT: 3NEKTPOHHbIN.

3. MHdopmaumoHHaa cuctema «EguHoe okHO poctyna K obpasoBaTenbHbIM
pecypcam». - URL: http://window.edu.ru / (gata obpaweHus: 02.07.2022). - TekcrT:
SNEKTPOHHbIN.

4. HayyHas anekTpoHHasa oubnuoteka (HOB). - URL: http://www.elibrary.ru (gata
obpaitenunsa: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

5. OTkpbITbin  KONNeaK. MaTtematmka. - URL: https://mathematics.ru / (gata
obpatueHus: 08.06.2022). - TeKkCT: aneKTPOHHbIN.
6. lMosTopum matematmky. - URL: http://www.mathteachers.narod.ru / (gata

obpaweHus: 12.07.2022). - TeKCT: 9NEKTPOHHBbIN.


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

7. CnpaBOYHUK no MaTtemaTuke ansa LLIKOJIbHMKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (aata obpaweHus: 12.07.2022). - TekcT:
3NEKTPOHHbIN.

8. CpegHaa matemaTtuyeckass uHTepHeT wkona. - URL: http://www.bymath.net /
(naTa obpaweHns: 12.07.2022). - TeKcT: aNEKTPOHHbIN.

9. ®epepanbHbii noptan «Poccuiickoe obpasoBaHune». - URL: http://www.edu.ru /
(naTa obpaweHuns: 02.07.2022). - TeKkcT: aNEeKTPOHHbIN.

denepanbHbIi  LEHTP  WH(OPMaLNOHHO-0Opa3oBaTeNbHbIX PECYPCOB. -
http://fcior.edu.ru / (aaTta obpaweHuns: 01.07.2022). - TeKcT: aNEKTPOHHbIN.

URL:

4. KOHTPOIIb U OLIEHKA PE3YNIbTATOB OCBOEHUA YYEEHOW AUCLUMNIUHbBI
KoHTponb M oueHKa pe3ynbTaTOB OCBOEHUsi 06LieobpasoBaTenbHOM OUCUMMIUHGI

pacKkpbIBaOTCA Yepe3 ANCUMMIIMHAPHbIE pe3yrnbTaTbl, HanpaBneHHble Ha hopMUpoBaHMe
obWMX ¥ npodeccuoHanbHbIX KOMMETEHUM MO pasgenaMm W Temam CoAepXaHust

yyebHoro martepuana.

O6bwas/npoceccuoHan Paspgen/Tema Tun OUEeHOYHbIX
bHasA KOMMNeTeHUuns MeponpuATUs

OK 01. BbibupaTtb P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
cnocobbl pellerns 3agad | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6 | YCTHbIA onpoc
npodeccmnoHarnsLHoOn P 3, Tembl 3.1, 3.2, 3.3-0/c, 3.4 MaTtemaTtuyeckmin
JEeATEerNbHOCTN P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
NPUMEHNTENBHO M-olc, 4.8, 4.9, 4.10, 4.11 ngmesmayanbHasa
K pasnu4yHbiM koHTekcTam | P 5, Tembl 5.1, 5.2 camocTosiTensHas

P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 - paboTa

olc MpeacTtaeneHne

P7, Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temnl 8.1, 8.2, 8.3,8.4,85, P9,
Tembl 9.1, 9.2, 9.3, 9.4,9.5

npakTn4eckmx paboT
3almTa TBOPYECKMX

P 10, Tembl 10.1, 10.2, 10.3, 10.4 pabot

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4, 3awmTa

11.5, 11.6 N-o/c, 11.7 UHOMBUAYaAlbHbIX
P12, Tembl 12.1,12.2, 12.3, 12.4 NPOEKTOB

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

KoHTponbHasa paboTa
BbinonHeHne

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 02. Ncnonb3oBaTtb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
COBPEMEHHbIE cpeacTBa P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
nowucka, aHanusa u P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 MartemaTtunyeckmin
WHTepnpeTauum P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | ONKTaHT
MHopmaLmn, n M-olc, 4.8, 4.9, 4.10, 4.11 WHuauengyanbHas
NHGOPMALIMOHHbIE P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
TexHornoruv ans P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 paboTa
BbIMOMTHEHNS 3a4au P7,Tembl 7.1,7.2,7.3 Mpeactaenexne
npogeccmnoHarnbHom P 8, Tembl 8.1, 8.2, 8.3,8.4,8.5, P9, pe3ynbTaToB
JesTenbHOCTH Tembl 9.1, 9.2, 9.3,9.4,9.5 npakTn4eckmx pabot

P 10, Temn 10.1, 10.2, 10.3, 10.4

3awmTa TBOPYECKMX

P11, Temnl 11.1, 11.2, 11.3 M-0/c, 11.4, paboTt
11.5, 11.6 M-o/c, 11.7 3awmTa
P12, Tembl 12.1, 12.2, 12.3, 12.4 vHaAnBMOYyasbHbIX

P 13, Temnl 13.1, 13.2, 13.3, 13.4, 13.5

NPOEKTOB



https://www.resolventa.ru/demo/demomath.htm

M-ol/c
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

KoHTponbHasa paboTa
BbinonHeHne

M-o/c 3K3aMeHaLMOHHbIX
3agaHumn

OK 03. lNMnaHupoBatb 1 P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
peanu3oBbiBaTb P2 Tembl 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YCTHbIN onpoc
cobcTBEeHHOE P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTtemaTuyeckmn
npodeccmnoHanbHoe U P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 46, 4.7 | pUKTaHT
JINYHOCTHOE pasBuUTHeE, M-olc, 4.8, 4.9, 4.10, 4.11 MHauenayanbHas
npeanpuHUMaTeribCKyo P 5, Tembl 5.1, 5.2 camocTosTensbHas
[eATernbHOCTb B P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - paboTa
npogeccnoHansHom olc MpeacTtaeneHne
cdepe, ncnonb3oBaTtb P7 Tembl 7.1,7.2,7.3 pes3ynbTaToB

3HaHWA No oMHAHCOBOM
rPamMoTHOCTU B
PasfINYHbIX XXU3HEHHbIX
cuUTYyaumax

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temsnl 10.1, 10.2, 10.3, 10.4

P11, Temnl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

npakTn4eckmx pabot
3awmTa TBOPYECKMX
paboT

3awmTa
MHONBMAYaANbHbIX
NPOEKTOB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLNOHHbIX
M-o/c 3apaHunn
OK 04. 3ddekTnBHO P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
B3anModencTBoBaTb U P2, Tembl 2.1, 2.2, 2.3,2.4,2.511-0/c, 2.6 | YCTHbIN onpoc
paboTaTb B konnektuee n | P 3, Temnl 3.1, 3.2, 3.3 M-o/c, 3.4 MaTtemaTtuyeckun
KomMaHae P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
M-olc, 4.8, 4.9, 4.10, 4.11 MHanengyanbHas
P 5, Tembl 5.1, 5.2 camocTosiTeNnbHas
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I- paboTa
olc MpeacTtaeneHne
P7 Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, P9,
Tembl 9.1, 9.2, 9.3,9.49.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

npakTn4eckmx paboT
3almTa TBOPYECKMX
paboTt

3awmTta
MHONBMAYaANbHbIX
NpPOEKTOB
KoHTpornbHasa paboTa
BbinonHeHwne

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLUMOHHbIX

M-o/c 3agaHun
OK 05. OcyuwecTtenaTb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
YCTHYIO U MUCbMEHHYHO P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
KOMMYHMKaLWIo Ha P 3, Tembl 3.1, 3.2, 3.3 T-0/c, 3.4 MartemaTtunyeckmin
rocygapCTBEHHOM A3bIKe P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
Poccuinckon degepaunn M-olc, 4.8, 4.9, 4.10, 4.11 WHauengyanbHas
C y4eTom ocobeHHoCTeN P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
coumnarnbHOro n P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa
KyNbTYPHOIO KOHTEKCTa olc MpencraeneHue

P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,

P9, Tembl 9.1,9.2,9.3,9.4,95

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 IM-0/c, 11.4,
11.5, 11.6 -o/c, 11.7

npakTU4eckmx paboT
3awmTa TBOPYECKMX
paboTt

3awmTa
MHAMBUAOYANbHbIX




P12, Tembl 12.1, 12.2, 12.3, 12.4
P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

NpPOEeKToB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 06. MposiBnaTb P1,Tema1.1,1.2,1.3-0/c, 1.4, 1.5, 1.6 | TectupoBaHue
rpakgaHcKo- P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - YCTHbI onpoc
NaTPUOTUYECKYHO olc MaTtemaTudeckui
nosuuuio, P7 Tembl 7.1,7.2,7.3 OUKTaHT
AEeMOHCTpMpoBaTh P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, P 14, MHauengyanbHas
OCO3HaHHOE noBegeHne Tewmbl 14.1, 14.2, 14.3, 14.4, 14.5 -o/c camMmocTosiTenbHasi
Ha ocHoBe paboTa
TPaaULMNOHHbBIX MpeacTtaenexne
obLevyenoBe4eckmx pesynbTaToB

LIEHHOCTEW, B TOM Yncne
C Y4ETOM rapMOHM3aLmm

npakTu4eckmx pabot
3awmTa TBOPYECKMX

MeXXHaLMOHanbHbIX U paboTt
MEXPEnUrno3HbIX 3awmTa
OTHOLLUEHUN, NPUMEHATL MHONBMAYaANbHbIX
cTaHgapTbl NPOEKTOB
aHTUKOPPYNLMOHHOIO KoHTponbHas paboTa
noBeaeHns BbinonHernune
9K3aMeHaLMOHHbIX
3aJaHunn

OK 07. CogencrtBoBaTb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
COXpaHeHUo P2 Tembl 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YCTHbIN onpoc
OKpy>KatoLLen cpeabl, P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTtemaTtuyeckum
pecypcocbepexeHuto, P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
NPUMEHNATL 3HaHUSI 00 M-olc, 4.8, 4.9, 4.10, 4.11 MHausnayanbHas
M3MEHEHUN KnuMarTa, P 5, Tembl 5.1, 5.2 camMmocTosiTenbHas
NPUHLUUNBI 6EPEXTMBOrO P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 I- paboTa
NPOn3BOACTBA, olc MpencraeneHne
3PP EKTUBHO P7 Tembl 7.1,7.2,7.3 pesynbTaToB
JencTBoBaTb B P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, npakTn4eckmx pabot
ypesBblYanHbIX P9, Tembl 9.1,9.2,9.3,9.4,95 3auwmra TBOpYECKNX
cuUTyaumusax P 10, Temnl 10.1, 10.2, 10.3, 10.4 pabot

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4, 3awmTa

11.5, 11.6 M-o/c, 11.7 vHaAMBUOYyasbHbIX

P12, Tembl 12.1, 12.2, 12.3, 124 NPOEKTOB

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 KoHTponbHas paboTa

M-o/c BbinonHeHune

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 9K3aMeHaLMOHHbIX

M-o/c 3agaHun

P1, Tema1.1,1.2,1.30-0/c,1.4,1.5,1.6 TecTtupoBaHue
MK XA1.  BenonHsaTe | P 2 Temsbl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c, 2.6 | YCTHbIN onpoc
WTyKaTypHble paboTbl Mo | P 3 Tewmwl 3.1, 3.2, 3.3 M-o/c, 3.4 MaTtemaTudeckui
OTAGNKE  BHYTPEHHWUX W | P 4 Tewmbl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | aukTaHT
HapyXHbIX  NMOBEPXHOCTEN | M-o/c, 4.8, 4.9, 4.10, 4.11 NHouBmayansHas
30aHnn 1 CoopyxeHnn P 5, Tembl 5.1, 5.2 caMocCTosiTeNnbHas

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa

olc MpencTtaeneHne

P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5,
P9, Tembl 9.1,9.2,9.3,9.4,95
P 10, Temn 10.1, 10.2, 10.3, 10.4

npakTu4ecknx paboT
3awmTa TBOpYECKMX
pabot




P11, Temnl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 N-
olc

3awmTta
MHONBMAYaNbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHne
3K3aMeHaLMOHHbIX
3agaHumn
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