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Mporpamma y4ebHom auvcuunnuHbl MaTemaTuka paspaboTaHa B  COOTBETCTBUM C
TpeboBaHnsiMn begepanbHOro rocygapCcrBeHHOro obpasoBaTefnibHOro CTaHgapTa (ganee —
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nporpammbl cpegHero obuiero obpas3oBaHusA, YTBEPXAEHHOM MpukazoM MuHnpocBAweHus
07123.11.2022rr Ne1014, MNucemom MwuHnpoceewweHnss Poccum ot 01.03.2023 Ne 05-592 «O
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(nanee — CIO) no cneumanbHocTn: 19.02.11 TexHonorna MPOAYKTOB MUTaHUA U3
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coumanbHO-T'yMaHUTapHOro LMKIOB cpeaHero npodgeccmoHanbHoro obpasosanus, Mpotokon Ne
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1. O6Lan xapakTtepmucTika pabo4ven nporpaMmmMmbl y4eOHOW AUCLMNIIUHDI
«MaTtemaTuka»

1.1. MecTo ANCLUNSINHBI B CTPYKType npoceccuoHanbLHOM
obpasoBaTenbHown nporpammsi ClMO:

YyebHas aucumnnmHa «Martematuka» sBnsieTcs  o0si3aTenbHOM  4acTblo
obLeobpasoBaTenbHOro Uukna obpasoBaTenbHOM NporpaMmMbl B COOTBETCTBUWN C
®roC CIO no cneumanbHocTn: 19.02.11 TexHonorma nNpPoOAYKTOB MUTAHUA U3
pacTUTENBHOrO ChIpbA.

1.2. Uenu u nnaHupyemMblie pe3ynbTaTbl OCBOEHUA ANCUUNTIUHDbI

1.2.1. Uenb gucumnnuHbl

CopepxaHue nporpammbl y4ebHon gucumninunHel «MaTemaTuka» HanpasrneHo Ha
AOCTUMXXEHNE pe3ynbTaToB ee U3yyeHusi B cootBeTcTBuM ¢ TpeboBaHuamm ®roC COO c
y4yeToM npodpeccuoHanbHon HanpasneHHoctn ®OC Cr10.

1.2.2. MnaHupyemble pe3ynbTaTbl OCBOEHUSA U AUCLUMNIIUHbI B COOTBETCTBUU C
drocC CIO n Ha ocHoBe ®I'OC COO
Ocoboe 3Ha4veHne gucuunnmHa umeet npu dopmuposaHumn un passutum OK u MK



O6OLwme KomMneTeHUUN

MnaHupyemble pe3ynbTaTbl 06y4yeHuUs

O6wume

OucumnnuHapHble

OK 01 BbibupaTb cnoco6sbl
pelleHns 3agay
npodeccnoHarnbHom
neaTensHoOCTH
NPUMEHUTENBHO

K pasnmyHbIM KOHTEKCTaM

rOTOBHOCTb K Tpyay, OCO3HaHMEe LUEeHHOCTU
MacTepCTBa, prp,omo6|/|e;

- FOTOBHOCTb K aKTMBHOM OEeATENbHOCTA
TEXHONOMMYeCcKon 1 couunanbHoOm HanpasJ1IeHHOCTH,

CNOCOGHOCTb  MHULMWPOBATb, MNNaHMpOBaTb MU
CaMOCTOSITENbHO BbINOJHATb TaKyto
1eSATeNbHOCTb;

- NHTepec K pasnnYHbIM chepam

npodgeccnoHanbHOM AeATENbHOCTH,
OBnageHue yHMBEpPCarnbHbIMU
no3HaBaTeNbHbIMN AENCTBUSAMM:

a) 6a3oBble normyeckne 4encTBus:

- CaMOCTOSITENBHO dopmynmpoBaTb "
aKTyanua3npoBaTb npobrnemy, paccmartpuBaTb €€
BCECTOPOHHE;

- YCTaHaBNuBaTb CYLIECTBEHHbIA MPU3HAK WK
OCHOBaHWs1 NS CPaBHEHMWS, Krnaccuukauum u
0000LLEeHNS;

- onpedenAtb Uenu OeATenbHOCTH,

napameTpbl U KPUTEPUN UX OOCTVKEHUS;
- BbISIBMATb 3aKOHOMEPHOCTU WM MPOTUBOPEYnst B
paccMaTpuBaeMbiX SIBIIEHUSIX;

- BHOCWUTb  KOPPEKTMBbI B  [OEATENbHOCTb,
OLEHMBATb COOTBETCTBME Pe3ynbTaToOB LENsM,
OLleHMBATb PUCKM NOCNEACTBUIN AEATENBbHOCTY;

- pa3BMBaTb KPEATUBHOE MbILUSIEHME NPU PELLEHUN
PKM3HEHHbIX Npobnem

0) 6a3oBble NccrnengoBaTenbCckne ENCTBUS:

- BNageTb HaBblkamMu y4ebHO-MccnegoBaTenbCKon
n NPOEKTHOW OEATENBHOCTY, HaBblkamu
paspeLueHusi npobnewm;

y4yeOHbIMU

3afaBsarthb)

-BNnageTb MeTogaMu JokasaTenbCcTs, anroputMaMmn peLleHns 3agau;
yMeHue opMynmpoBaTb onpeaeneHuns, akcCuomMbl U TeopeMbl,
NPUMEHSATb UX, MPOBOANTL JOKa3aTerbHble pacCyXAeHns B Xxoae
pelleHna 3agav;

- YMeTb onepupoBaTb MNOHATUAMM: CTEMNEHb YnUCna, norapngm
4KMcna; yMeHue BbINOMHATb BbIYMCIIEHNE 3HAYEHUI U
npeobpasoBaHNA BbIPaXXEHWI CO CTENEHAMM K florapudmamu,
npeobpasoBaHnsa opoOHO-paLMOHanbHbIX BblipaXKeHWI;

- YMeTb onepupoBaTb NOHATUAMM: paLMoOHanbHble,
MppaumoHarnbHble, NokasaTernbHble, CTEMNEHHbIE, Torapudmmnyeckue,
TPUrOHOMETPUYECKNE YPaBHEHNS N HEPABEHCTBA, X CUCTEMBI;

- YMeTb onepupoBaTb NOHATUAMM: PYHKLMS, HENPepPbIBHAs
byHKUMS, NnponsBogHas, nepBoobpasHas, onpeaeneHHbln MHTerparn,;
YMEeTb HAaXo4UTb NPOU3BOAHbIE ANIEMEHTaPHbIX (PYHKLUIA, NCNONb3YS
CNpaBOYHblE MaTepuarnsl; uccnegoBaTb B NPOCTENLLNX CRyYasnX
OYHKLMN H8 MOHOTOHHOCTb, HaxXoaAnTb HanbonbLINe N HaUMEeHbLUNE
3Ha4YeHNa PyHKUMI; CTPOUTb rpadPuKn MHOFOUNEHOB C
MCNonb30BaHWEM annapaTta MaTeMaTu4eckoro aHanmsa; NpMMeEHsITb
NPOU3BOAHYIO NPU pELLEeHNN 3a4a4 Ha OBWXKEHUE; pellaTb NPaKTUKO-
OPUEHTMPOBAHHbIE 3a4a4n Ha HaMbornbLUMEe U HaMMEHbLUVE
3HAYEHUS, Ha HaxXoX4eHWe NMyTU, CKOPOCTU U YCKOPEHUS;

- YMeTb OnepupoBaTb NOHATUAMM: paumoHanbHas dyHKUMS,
nokasaTtenbHasa pyHKUMA, cTeneHHasa pyHKums, norapmdpmmyeckas
OYHKUMS, TPUroHOMeTpryeckme yHKUMN, obpaTHble YHKLUNY;
YMEHMe CTponTb rpadonkm naydeHHbIX pyHKUUIA, ucnonb3oBaTtb
rpacomkn Npm n3y4eHum NpoLLeCccoB 1 3aBUCUMOCTEN, NPU PeLLIEeHI
3afaud 13 Apyrmx y4ebHbIX NpeamMeToB 1 3a4ay U3 peanbHON XU3HK;
BblpaxkaTb hoOpMynamm 3aBUCUMOCTU MEXAY BENUYNHAMU;

- YMeTb peLlaTb TEKCTOBbIE 3a4a4n pasHbIX TUMOB (B TOM YnCre Ha
NPOLIEHTbI, AONN N YacTu, Ha ABMXeHne, paboTy, CTOMMOCTb
TOBAPOB W YCNyr, Hanoru, 3agayv n3 obnacTtu ynpasneHnst MNYHbIMK

- BbIAIBNATb MNPUYMHHO-CNEACTBEHHbIE CBSA3N U
aKTyanuavmpoBaTh 3ajavy, BbiABMraTb rMrnoTesy ee
peLueHus, HaxoauTb aprymeHThbl Aans
nokasaTenbCTBa CBOMX YTBEPXKOEHWI, 3adaBaTth

napameTpbl M KpUTEPUM PELLEHUS;

N CeMeNHbIMN (PMHaAHCaMK); COCTaBMATb BbIPaXeHWs1, ypaBHEHUS,
HepaBeHCTBa U UX CUCTEMbI MO YCINOBUIO 3a4a4u, uccrnenoBsaTb
nony4YyeHHoe peLleHne 1 oueHMBaTb NpaBAoNoA06HOCTb
pe3ynbTaTos,;

- yMETb OnepupoBaTb NOHATUAMU: cpefgHee apudmMeTu4eckoe,




- aHanuM3upoBaTb MOSyYEeHHbIE B XO4Ee PeLLeHUs
3agayn pes3ynbTaThl, KPUTUYECKM OLEHMBaTb WX
10CTOBEPHOCTb, MPOrHO3MpoBaTb W3MEHeHWe B
HOBbIX YCIOBUSX;

-- YMeTb NePeHOCUTb 3HaHNS B NO3HABATENbHYIO U
NpakTU4ecKyto 06nacTy XXU3HeOeaTeNbHOCTH;
YMETb WHTErpMpoBaTb 3HaAHWUS U3 pasHbIX
npeaMeTHbIX obnacTe;

- BblABUTaTb HOBbIE noeu, npeanaraTtb
OpuUrnHarnbHble NoAXoAdbl N peLUEeHNS;
7 CNOCOBHOCTb nx MCMNoNb30BaHuA B

no3HaBaTesnbHOW N couuanbHOn npakTuke

MeanaHa, Hanborbllee U HaMMeHbLLEee 3Ha4YeHns, pasmax,
iaucnepcus, cTaHgapTHoOe OTKIOHEHUE YNCITOBOro Habopa; ymeTb
n3BnekaTb, MHTEPNpPeTUpoBaTb MHOPMaLNIO, NPeacTaBNeHHYO B
Tabnuuax, Ha guarpammax, rpacmkax, oTpaxaroLlyo CBOMCTBa
pearbHbIX NPOLECCOB U SIBMEHWIA; NpeacTaBNsATb MHOPMaLnio ¢
nomolLLbio Tabnuy, n gnarpaMmm; nccrnegoBaTb CTaTUCTUYECKME
NaHHbIe, B TOM Y1Cne C NpUMeHeHneM rpadnyecknx MeTogoB u
QNTEKTPOHHbIX CPEACTB;

- YMeTb OnepupoBaTb MOHATUAMM: CNyYalHbIA ONbIT U CNyYanHoe
COObITUE, BEPOATHOCTb CIy4aHOro COObLITUS; YMEHME BbIYUCIIATD
BEPOATHOCTb C UCMOSTb30BaHNEM rpaddn4ecknx METOAOB;
NPUMEHSATL POPMYIbl CITOXEHUSI U YMHOXEHUSI BEPOSITHOCTEN,
KOMBUHaATOpPHbIe dakTbl 1 hOpMyIbl NPU peLLeHnn 3aaav;
OLEeHNBaTb BEPOATHOCTM pearnbHbIX COObITUI; 3HAKOMCTBO CO
CnyYyalHbIMX BENMYNHAMU, YMEHNE NPUBOANTL NPUMEPDI
NPOsiBNEHNs 3aKkoHa BOMNbLLMX YMCen B NPUPOAHbIX N 0OLLECTBEHHbIX
ABNEHUSAX;

- YMETb OnepupoBaTb NOHATMAMM: TOoYKa, NPsIMas, NOCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIA Yron, CKpeLluBatoLLMecs npsvble,
napannenbHoCTb U NepneHANKYNsiPHOCTb NPSMbIX U MNIIOCKOCTEN,
Yron mexagy NPAMbIMW, Yron Mexay NPSMOn 1 MIIOCKOCTbIO, Yron
MeXAy NNOCKOCTSAMMU, PACCTOSIHNE OT TOYKM 4O NIIOCKOCTMH,
paccTosiHMe Mexay NPsiMbIMU, PAcCTOSIHUE MeXAY NITOCKOCTAMU;
YMEHME MCMNOoNb30BaThb NPU peLleHnn 3aaay n3yveHHble dakTbl 1
TeopeMbl NNaHUMETPUN; yMEHUE OLIEHMBATb pa3mepbl 0OBHEKTOB
OKpY>KatoLLlero Mvpa;

- YMETb OnepupoBaTb NOHATUSIMU: MHOTOFPaHHUK, CeYeHne
MHOrorpaHHuka, Kyb, napannenenvnen, npuama, nupamuaa, purypa
N NOBEPXHOCTb BpaLLeHUs, LMNUHAP, KOHYC, Wwap, cdepa, cevyeHms
cburypbl BpalLleHu1s1, NI0CKOCTb, Kacatowasncsa cdepsbl, LunuHapa,
KOHyca, nnowanb NOBEPXHOCTU NMpamMuabl, NPU3Mbl, KOHyca,
umMnuHapa, nnowagb cdepbl, 06bem Kyba, NPSAMOYrofbHOro
napannenenunega, nMpaMmuabl, NPU3Mebl, LMNMHAPA, KOHyca, Wwapa;
YMEHMEe n3o0paxaTtb MHOrOrpaHHMUKM U NOBEPXHOCTW BpaLLEHUS, NX
CEeYEeHUs1 OT PYKK, C MOMOLLbIO YEPTEXKHBLIX MIHCTPYMEHTOB U
ANEKTPOHHbIX CPEACTB; YMEHMNE pacno3HaBaTb CUMMETPULO B
NPOCTPaHCTBE; yMEHUe pacrno3HaBaTb NpaBUIbHbIE MHOTOrPaHHUKK;
- YMETb OnepupoBaThb NOHATUAMM: OBUKEHNE B NPOCTPaHCTBE,
noao6Hble urypbl B NPOCTPaHCTBE; UCMOMb30BaTb OTHOLLEHWE

nnoLiagen NnoBepxHocTen n 06beMoB Nogo6HbIX duryp npm




peleHnn 3agau;

- YMETb BbIMMCNATb rEOMETPUYECKMNE BENMMUYMHBI (ANWHA, Yron,
nnowanb, o6bem, Nowagb NOBEPXHOCTM), UCMONb3YS U3YYEHHbIE
PopMyIibl U METOAbI;

- YMETb ONepupoBaTb MNOHATUAMMU: NPAMOYrofibHas cuctema
KOOpOWHAT, KOOpAUHATbI TOYKKN, BEKTOP, KOOPAMHATLI BEKTOPA,
CKansapHoOe Npou3BeneHne, Yron Mexay Bektopamu, cymma
BEKTOPOB, NPOMN3BEAEHMNE BEKTOPA HA YNCIO; HAX0AUTb C MOMOLLbIO
M3y4eHHbIX OPMYN KOOPANHATLI cepeanHbl OTpeska, paccTosiHue
Mexay ABYMSI TOUKaMu;

- yMeTb BblOMpaTb NOAXOASALLMIN U3YHEHHbI METOA ANSA peLleHuns
3adadn, pacrno3HaBaTb MatemaTmyeckne akTbl U MaTeMaTn4eckue
MOAENMN B NPUPOOHbIX N OOLLECTBEHHLIX SIBITIEHUSAX, B UCKYCCTBE;
YMEHME NPUBOAUTL NPUMEPLI MAaTEMATUYECKUX OTKPLITUN
POCCUIACKON 1 MMPOBOM MaTEMaTUYECKON HaYKM.

- YMETb OnepupoBaTb MOHATUSMM: ONpeaerneHne, akcuoma,
Teopema, crneicTeue, CBOMCTBO, NPU3HaK, JoKa3aTenbCTBO,
paBHOCKIbHbIE (DOPMYNMPOBKM; YMeHMe hopmMynmpoBaTb obpaTHoe
1 NPOTUBOMONOXHOE YTBEPXKAEHMNE, NPUBOANTL NPUMEPLI U
KOHTPMPUMEPBDI, NCNOSb30BaTh METOA MaTeEMaTUYECKON MHOYKUNN;
NPOBOAUTL AoKasaTerbHble PacCyXOAeHUs Npu peLleHnn 3agad,
OLIeHMBaTb NIOMMYECKYH NPaBUIIbHOCTb PacCyXaeHun;

- yMETb OnepupoBaTb NOHATUAMMW: MHOXECTBO, NOAMHOXECTBO,
onepaumm Hag MHOXECTBaMu; yMEHME UCMNONb30BaTb TEOPETUKO-
MHO>ECTBEHHbIN annapar Asisi onncaHus pearbHbIX NPOoLEeCcCcoB 1
SBNEHU NpU peLeHnn 3agad, B TOM Yncrne 3 gpyrnx y4ebHbix
npeagMeToB;

- YMeTb onepupoBaTb NOHATUAMM: rpady, CBA3HbIV rpad, AepeBO,
LLMKIT, rpad Ha NSIOCKOCTU; yMEHME 3a4aBaTth U onnckiBaTh rpadibl
pasnuyHbIMK cnocobamu; ncnonb3oBaThb rpadobl NPU peLleHnn
3agav;

- yMeTb CBOOOAHO onepunpoBaTh NOHATUSIMU: COYETaHME,
nepecTtaHoBKa, YMCINO COYETAHNI, YUCIIO NEPECTAHOBOK; BUHOM
HbloTOHA; yMeHne NpUMeHATb KOMOUHATOPHbIE daKTbI K
paccyxgeHus ans peweHns 3agad;

-yMeTb OnepupoBaTb MOHATUAMM: HaTypanbHOE YNCHO0, Lernoe
HMC0, OCTATOK MO MOAYS0, pauuoHarbHOE YMCIo,
MppaumoHanbHOEe YNCIO, MHOXECTBA HaTyparbHbIX, LEenbIX,
pauMoHanbHbIX, ENCTBUTENbHbLIX YMCEN; YMEHME UCMONb30BaTh
NPU3HaKN AENMMOCTUN, HAMMEHBLLLMA OBLLINMA AeNUTENb U




HavMeHbLUee obLee kpaTHOe, anroputMm EBknuaa npu peleHmm
3aJa4; 3HaKOMCTBO C PasfiMyHbIMU NMO3ULIMOHHBLIMU CUCTEMaMK
CUMCHEHMS;

- yMeTb CBOGOOHO OnepupoBaTb NOHATUAMMW: CTEMNEHb C LieNbIM
nokasaTenem, KOpeHb HaTypanbHOW CTENeHn, CTENeHb C
paunoHanbHbIM NoKa3aTeneM, CTeneHb C AeNCTBUTENbHbIM
(BeLlecTBEHHbIM) NoKasaTenem, norapugm ynucna, CUHYC, KOCUHYC 1
TaHreHc NPOM3BOSIbHOIO YMCNa;

- YMETb onepupoBaTb NOHATUAMUN: TOXOECTBO, TOXAECTBEHHOE
npeobpa3oBaHne, ypaBHEHNE, HEPaBEHCTBO, CUCTEMA YPaBHEHWUI U
HepaBeHCTB, PaBHOCUIIBHOCTb YpPaBHEHWN, HEPABEHCTB U CUCTEM,
paunoHarnbHble, ppaunoHarnbHble, NokasaTenbHble, CTEeNeHHbIe,
norapmdmmyeckme, TPUroHOMeTpPU4EeCKMe ypaBHEHUS, HepaBeHCTBa
N CUCTEMbI; yMEHUe peLlaTb YpaBHEHWS, HEpaBEeHCTBA U CUCTEMbI C
NMOMOLLIbIO Pa3NNYHbIX MPUEMOB; peLlaTh YpaBHEHUS, HepaBeHCcTBa U
CUCTEMbI C MapamMeTpPOM; NPUMEHSTb YPaBHEHUs, HepaBEHCTBA, NX
CUCTEMbI ANS peLleHns maTemaTnyecknx 3agad u 3agad u3
pasnuyHbIX 06nacTen Haykn 1 peanbHOW XXNU3HW;

-yMeTb CBOOOAHO onepmpoBaTth NOHATUAMMW: rpachnk YHKLNN,
obpaTtHast PyHKLMS, KOMNO3nLMS OYHKLUMIA, MNHEHast YHKLMS,
KBagpaTuiHasa yHKUMS, cTeneHHas yHKUMS ¢ LenbiM
nokasatenem, TpUroHomeTpuyeckne oyHKLmKn, obpaTtHble
TPUroHOMETpUYECKNE PYHKLNN, NOKa3aTenbHas 1
norapummyeckas pyHKUMN; YMEHUE CTPOUTb rpadonkn pyHKLMIA,
BbIMNOMHATE NpeobpasoBaHns rpadmkos PyHKLUNR;

YMEHMe UCnonb3oBaTh rpadoukn YyHKUMIA ONS U3y4eHNsa NpoLeccoB
N 3aBMCMMOCTEN NPU peLlleHnn 3agad nus Apyrmx y4ebHbix
NpeamMeToB U U3 pearnbHOW XU3HW; BblpaxaTb (dopmyramm
3aBVICUMOCTU MeXAy BeruynHamu,;

yMeHe cBOBOAHO onepupoBaTh NMOHATUAMMWN: YETHOCTb PYHKLIMK,
NepunognyYHOCTb (PYHKLUKN, OFrPaHNYEHHOCTb OYHKLIMM,
MOHOTOHHOCTb (PYHKLMKN, SKCTPEMYM (DYHKLUUKN, HambornbLuee K
HauMeHbLUee 3Ha4YeHUsa PYHKLMM Ha NPOMEXYTKE; yMeHue
npoBOAUTL NccrnegoBaHue OyHKUNN;

YMEHMe UCMonb30BaTb CBOMCTBA U rpadoukm OYHKUNA ANSA peLleHns
YpaBHEHWI, HEPaBEHCTB U 3a4a4 C napameTpamu; nsobpaxaTb Ha
KOOPAMHATHOM MIOCKOCTU MHOXECTBA peLLEeHN ypaBHEHWN,
HepaBeHCTB U UX CUCTEM,;

- yMeTb CBODOAHO onepupoBaTh NOHATUAMMW: NOCNeAoBaTENbHOCTb,
apudmeTnyeckas nporpeccusi, reoMmeTpuyeckas Nnporpeccus,




GeckoHeYHo ybbiBatoLasi reomeTpuyeckasi Nporpeccusi; yMeHune
3agaBaTtb NocnegoBaTeribHOCTU, B TOM YMCHE C MOMOLLbIO
PEKYPPEHTHLIX (POopMyIT;

- YMeTb onepupoBaTb MOHATUAMM: HENPEPLIBHOCTb (PYHKLUN,
acMMNTOTbI rpadhrka yHKLMK, NepBas U BTopas Npon3BogHas
OYHKUMU, reoMeTPUYECKNn U (ON3NYECKUIA CMbICIT NPOU3BOAHOMN,
nepsoobpasHas, onpeaeneHHbIv MHTerpan; yMeHne HaxoauTb
ACUMNTOTbI rpadmka PyHKUMU; YMEHUE BbIYMCNATE NPOU3BOAHbIE
CYMMbI, MPON3BEAEHNS, YHACTHOIO U KOMMNO3ULMK OYHKLIUA,
HaxoauTb ypaBHEHME KacaTenbHOM K rpadouky OyHKUNK;

YMEHMEe UCMonb3oBaTh MPOU3BOAHYIO ANSA UCCrefoBaHUA PYyHKLNN,
0151 HAXOXKOEHUS HauyyLero peLeHns B NpUKnagHbIxX, B TOM
Hucne coumarnbHO-9KOHOMUYECKUX U (PU3NYECKNX 3adadax, Ans
onpeaeneHnsi CKOPOCTN N YCKOPEHUS; HAX0AUTb NNoLaan u
06BbEMbI PUryp C NOMOLLbIO MHTErpana; NPUBOAUTL NPUMEPDI
MaTeMaTU4eCKOro MogenIMpPoOBaHNS C MOMOLLIbIO
nmMdepeHLManbHbIX YpaBHEHWUI;

- YMeTb OnepupoBaTb MNOHATUAMM: KOMIMMEKCHOE YMChO,
COMPsPKEHHbIE KOMMMEKCHbIE YMucna, MOAYNb N apryMeHT
KOMMMEKCHOro Ymcna, oopma 3anmcu KOMMIEeKCHbIX Yncen
(reomeTpuyeckasi, TPUroHoMeTpuyeckas n anrebpavyeckas); ymeTb
npon3soanTb apumeTndeckme 4eNCTBUA C KOMMNSIEKCHBIMU
4ucnamu; NPUBOAUTL NPUMEPbLI UCMOMb30BaHNSA KOMMITEKCHbIX
yncen,

- yMeTb CBODOAHO onepupoBaTh NOHATUAMU: CpeaHee
apugmeTnyeckoe, megnaHa, HanbonbLuee N HaMMeHbLLee
3Ha4YeHus, pa3max, Aucnepcus, CtTaHaapTHOEe OTKIIOHEHWe Ans
ONMCaHNS YNCITOBbIX AaHHbIX; YMEHME uccnenoBaTb CTaTUCTUYECKNE
NaHHbIe, B TOM Yncne ¢ NpUMeHeHneM rpadnyecknx Metogos u
ANEKTPOHHbIX CPeACTB; rpadnyeckn nccrnegoBaTb COBMECTHbIE
Habn4eHNa C NOMOLLLIO AMarpaMmM paccemBaHns U IMHEAHOM
perpeccuu;

- YMETb HaXOANUTb BEPOATHOCTM COObITUI C NCNONBb30BaHUEM
rpachuyecknx MeToaoB; NPUMEHATb ANF peLleHus 3agad opmynbl
CNOXEHUS U YMHOXEHUS BEPOSATHOCTEN, (POPMYIy NOSTHOM
BEPOATHOCTU, hopmyny BepHynnu, komOnHaTopHbie akTbl U
POpPMYIbl; OLEHMBATb BEPOSATHOCTU peanbHbIX COObITUI; yMeHne
onepuvpoBaTh NOHATUAMMW: CriydanHas BenuynHa, pacnpeneneHue
BEPOATHOCTEN, MaTeMaTnyeckoe oxuaaHue, aucnepcus u
CTaHOapTHOE OTKMNOHEHWE Crly4ariHOW BEITMYUHBI, (PYHKLUK




pacnpegeneHnst u NNOTHOCTU PAaBHOMEPHOrO, NMOKa3aTerbHOro 1
HOpManbHOro pacnpeaeneHvi; yMeHme ucnonb3oBaTb CBONCTBA
N3y4YeHHbIX pacnpeneneHun Ans pelleHns 3agad; 3HakoMCTBO C
NOHATUAMU: 3aKOH BONbLUMX Yncen, MeToAbl BbIGOPOYHbIX
nccneaoBaHUn; yMeHue npuBoanTb NPUMepbl NPOSIBNEHNS 3aKoHa
BonbLIMX Yncen B NPUPOAHbLIX N OBLLECTBEHHbIX ABIEHUSIX;

- yMeTb CBOBOAHO onepupoBaTh NOHATUAMU: TOYKa, NpAMasi,
NMOCKOCTb, NPOCTPAHCTBO, OTPE30K, NyY, MITOCKUIA Yron, ABYrPpaHHbLIN
yron, TpexrpaHHbIv yror, nepecekarowmecs, napannerbHble 1
CKpeLyuBaroLLmecs npsimble, napannensHocTb 1
neprneHauKynApHOCTb NPSIMbIX U NITOCKOCTEN, Yron mexay
NPSIMbIMU, Yron Mexay nNpsiMour 1 NNOCKOCTLIO, Yron Mexay
NNOCKOCTAMW; YMEHUE UCMONb30BaThb NPY peLleHnn 3agad
N3yyeHHble PakTbl U TeopeMbl NNaHUMETPUN; YMEHNE OLeHMBaTb
pa3mMepbl 0OGBLEKTOB B OKPYXKaloLLEM MUPE; yMEHME OnepupoBaTh
NOHATUAMU: MHOTOrPaHHKK, Ce4eHne MHOrorpaHHMKa, NpaBuribHbIN
MHOrorpaHHuK, npuama, nupamuaa, durypa n noBepxHocTb
BpalleHuns, UMNUHAP, KOHYC, Wwap, cdepa, pasBepTka NoBEPXHOCTH,
CeYeHUs1 KOHyca U uunueapa, napanserbHble 0CYM UM OCHOBaHMIO,
cevyeHue Lwapa, NnocKoCTb, Kacarolascsa cdepbl, LMNuHapa,
KOHyCa; YMeHMe CTPOUTb CeYeHne MHOrorpaHHuka, nsobpaxatb
MHOIOrpaHHUKN, OUrypbl U NOBEPXHOCTU BPALLEHUS, NX CEYEHUS, B
TOM YMCrEe C NOMOLLBIO 3NEKTPOHHBIX CPEACTB; YMEHMNE NPUMEHATb
CBOWCTBA reoMeTpU4ECKNX uUryp, CaMoCTOATENBHO
bopmynvpoBaTb onpeaeneHns ndyvyaemMbix uryp, BolaBuratb
rMnoTesbl O CBOWCTBAX W NPU3HaKax reoMmeTpudeckmnx guryp,
060CHOBbLIBaTL MNW ONPOBEpPraTh UX; yMeHWe NPOBOAUTL
Knaccudukaumio douryp no pasnuyHbIM npusHakam, BbINOMHATb
Heob6xoauMble AOMNOMHUTENbHBbIE MOCTPOEHUS;

- yMeTb cBOBOAHO onepupoBaTb NOHATUAMMU: Mrowanb ourypsl,
06BbEM (purypbl, BENMYUHA yrna, pacctosiHue oT TOYKM A0
NNOCKOCTWN, PpacCTOsIHME MexXAy NPAMbIMU, PacCTOSHUE MEXAY
NNOCKOCTAMM, nrowans cepsbl, nrnowanb NoBepPXHOCTU NMpamMuabl,
Npu3mbl, KOHyCca, LunuHapa, obbem Kyba, NpsiMOyronbHOro
napannenenunega, nMpaMmuabl, Npu3Mbl, LUNMHAPA, KOHyca, wapa;
YMEHMe HaxoauTb OTHOLEeHE 06beMoB NOAOBHbIX douryp;

- yMeTb CBOGOAHO OnepupoBaTh NOHATUAMU: ABUXKEHME,
napannenbHbI NepeHoc, CUMMMETPUS Ha MIOCKOCTU U B
NpOCTpaHCTBe, NOBOPOT, NpeobpasoBaHne nogobus, NogobHbIe
durypbl; ymeHve pacrnosHaBaTtb paBHble U NoA0GHbIE uUrypbl, B TOM




uucne B NpUMpoae, UCKYCCTBE, apXUTEKTYpE; yMEeHNe NCNOoSb30BaTb
reomMeTpuyeckne OTHOLLEHUS, HAXOAUTb reoOMeTpUYECKNE BENNYNHDBI
(onvHa, yron, nnowagb, o6bem) Npy peleHnn 3agad U3 gpyrmx
y4eOHbIX NPEAMETOB U U3 pearnbHOM XNU3HU;

- YMeTb CBOOOHO OMNepupoBaTh NOHATUSIMU: NMPSIMOYroNibHas
cucTeMa KOOpAMHAaT, BEKTOP, KOOPANHATLI TOUKN, KOOPANHATDI
BEKTOpa, CyMMa BEKTOPOB, NPON3BEAEHNE BEKTOPA Ha YNCHIO,
pasnoxeHne BekTopa no 6asucy, ckansipHoe nNpou3BeaeHmne,
BEKTOPHOE NpounsBeneHne, yron Mexay BeKtopamn; ymeHue
MCronb30BaTb BEKTOPHbIV M KOOPANHATHBIA METO4 ANl peLleHns
reomMeTpuyecKnx 3agad u 3agad gpyrux y4ebHbIx NpeameTos;
onepupoBaTb NOHATUAMU: MaTpuua 2x2 n 3x3, onpedennutens
MaTpuLbl, FEOMETPUYECKMIA CMbICI ONPESENUTENS;

- YMETb MOOENMPOBaTb pearbHble CUTYaLUKN Ha SA3blIKE MaTEMATUKN;
COCTaBNATb BblpaXXeHUs1, YypaBHEHMS, HEPaABEHCTBA N UX CUCTEMbI MO
YCINOBMIO 3a4a4u, UCCreaoBaTth NOCTPOEHHbIE MOLENN C
MCrofib30BaHNEM annapaTta anredpbl, MHTeEpPNPeTUpoBaTh
NOSTYYEHHbIN pe3ynbTaT; CTPOUTb MaTeMaTU4eckme Mogenm C
NOMOLLIbIO FTEOMETPUYECKMX NMOHATUIA N BENUYKNH, peLlaTh CBsiI3aHHbIe
C HUMM NPaKTUYEeCKME 3adaymn; COCTaBNATb BEPOSATHOCTHYO MOAerb
N UHTEepNPeTUPOBaTb NOSMYYEHHbIN pe3ynbTaT; pewaTtb NpUKnagHble
3agadn cpeacrBamMm MaTeMaTU4eckoro aHanmaa, B Tom Ynucne
coLmnarnbHO-3KOHOMUNYECKOro 1 (OM3NYECKOro XapakTepa;

- YMEHMe BblOMpaThb NOAXOAALWLMA MeTo ANA PEeLeHns 3agayuu;
NOHUMaHWE 3HAYNUMOCTUN MaTEMATUKN B N3yHEHUN MPUPOOHBIX U
06LLEeCTBEHHbIX NPOLIECCOB U ABNEHWIA; YMEHME pacno3HaBaTb
NposiBrieHne 3aKOHOB MaTeMaTuK/ B UCKYCCTBE, YMEHNE NPUBOANTb
npuMepbl MaTeMaTUYECKUX OTKPbITUI POCCUNCKON U MUPOBOM
MaTemMaTn4eCcKon Hayku

OK 02 Ncnonb3oBaTtb
COBPEMEHHbIE cpeacTBa
novcka, aHanusa v
MHTepnpeTauum
MHdopMaunn, n
MH(POPMaLMOHHbIE
TEeXHOrorMm ans
BbINOSIHEHWS 3a4a4
npodoeccnoHarnbHom
NesTenbHOCTH

B obnacTtu ueHHoCTH Hay4YHOro no3HaHuA:

-ChOPMUPOBAHHOCTb MUPOBO33pPEHMS,
COOTBETCTBYIOLLENO COBPEMEHHOMY  YPOBHIO
pasBUTUST HaykM W OOLLECTBEHHOW MpPaKTUKW,
OCHOBaHHOroO Ha Ounariore KynbTyp,

CMOCOOCTBYIOLLIENO OCO3HAHUIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHNE A3bIKOBOW U YMTATENbCKON
KynbTypbl Kak CpeAcTBa B3anMMOOENCTBUS Mexay|
NIoObMU U MO3HAHUSA MUPa;

- yMeTb OnepupoBaTb MOHATUAMW: pauuoHanbHas YyHKUMS,
nokasartenoHas OyHKUMSA, cTeneHHasa (OyHKUnMd, norapudmuyeckas
DYHKUMS, TpUroHomeTpuyeckue QyHKUMKN, obpaTHble dyHKUUNK;
YMEHNEe CTpoUTb rpaduKM M3YYeHHbIX YHKUMIA, WUCNONb30BaTh)
rpacovkn Npu U3y4eHnn npoLieccoB U 3aBUCUMOCTEN, NPU peLleHnn
3a0a4y 13 Apyrnx y4ebHbIx NnpegMeToB M 3a4ay U3 pearnibHON XU3HU;
BblpaXkaTb (POPMYyiaMy 3aBUCUMOCTU MEXAY BENUYNHaMU;

yMeTb OrnepupoBaTb MOHATUAMWU: TOXAECTBO, TOXOECTBEHHOE
npeobpasoBaHue, ypaBHEHWe, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HepaBeHCTB, PaBHOCWUMBbHOCTb YpaBHEHWW, HEPaBEHCTB W CUCTEM,

- OCO3HaHWe LEeHHOCTU Haqu0|7| 0EeATEeNIbHOCTH,

paunoHarbHble, WppaunoHalibHble, TMMoKa3aTesibHble, CTeNneHHbIe,




FOTOBHOCTb  OCYLLUECTBMATb  MPOEKTHY U
nccnenoBaTenbCKyo [AesiTeNbHOCTh
MHOMBUAYaNbHO U B rpynne.

OBnageHue YHUBepcanbHbIMU y4eBHbIMU

nosHaBaTenbHbIMU AENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

- BNageTb HaBblkaMW NONy4YeHUs MHopmaumm n3
MCTOYHUKOB pPasHbIX TUMOB, CaMOCTOSATENBHO,
OCYLLEeCTBMATb MOUCK, aHanuns3, cuctemaTmnsaumio u
WMHTEepnpeTaumio MHoOpMaUmMM pasnu4YHbIX BUOOB
n hopm nNpencTaBneHns;

- cos3gaBaTb TEeKCTbl B pasfnuuHbiXx ¢opmaTax ¢
y4eTOM HasHayeHna uHdopMauunm wn Lenesoun
ayautopun, BblbvMpas  onTuManbHy0  opmyj
npencraBneHnst U BU3yanumsauuu;

OueHMBaTb AOCTOBEPHOCTb, JIErMTUMHOCTb
nHopMaLmm, ee COOTBETCTBME MpPaBOBbIM U
MOpPanbHO-3TUYECKUM HOpMaM;

- MCNoNb3oBaTh CpeacTBa UHAPOPMALMOHHBLIX W

KOMMYHUKALMOHHbIX TEXHOMOrMA B  peLleHum
KOTHUTUBHbIX, KOMMYHWUKaTUBHbIX 7
OpraHM3aUMOHHbIX  334ad4 € cobnoaeHueM
TpeboBaHNA SProHOMUKN, TEXHUKM BE30MacHoOCTH,
TMIMeHbl, pecypcocOepexeHnss, MnpaBOBbIX U
9TUYECKMX  HOPM, HOPM  MHAOPMAaLMOHHOM
Oe3onacHoOCTH;

- BNageTb HaBblkaMX pacno3HaBaHUSA W 3aLUThI
WHpopmaLmm, MHOPMaLMOHHOM ©e30nacHOCTH
NMNYHOCTU

norapudmMuyeckme, TPUroHOMeTpUYECKME YpaBHEHUS!, HEPABEHCTBA
N CUCTEMBI; YMETb pellaTb YPaBHEHMS, HEPABEHCTBA U CUCTEMbI C
NMOMOLLIbIO PasfnNYHbIX NMPUEMOB; peLlaTb YpaBHEHWs, HepaBeHCTBa U
CUCTEMbI C NMapaMeTpoM; NPUMEHSTb YPaBHEHWS, HEPABEHCTBA, WX
CUCTEMbl AN peleHna MaTemMaTU4eckux 3agad M 3ajad  u3
pasnMyHbIX 06nacTen Haykm n peanbHOWN KU3HWU;

ymeTb cBOGOAHO onepuvpoBaTb  MOHATUAMW:  ABWXKEHUE,
napannenbHbI  NEPeHoC, CUMMETPUA Ha  MfOCKOCTM WU B
NpoCTpaHCTBe, MNOBOPOT, npeobpasoBaHne nogobus, noaobHble
burypbl; ymeTb pacno3HaBaTb paBHble Y NOAOOHbIE OUrypbl, B TOM
Jucne B NpUPOAE, WUCKYCCTBE, apXMTEKType; YMeTb WCMNONb30BaTb
reomMeTpuyecKkne OTHOLLEHUS!, HAXOOUTb FrEOMETPUYECKNE BENNYUHDI
(onvHa, yron, nnowagb, obbem) Npu pelleHun 3agad U3 gpyrux|
y4EeOHbIX NPeAMETOB U U3 peanbHOW XN3HU

OK 03 MNnaHupoeatb 1
peann3oBbiBaTb
cobCTBEHHOE
npodeccmnoHansHoe 1
NMMYHOCTHOE pa3BuTHE,
npeanpvHMMaTENbCKYHo
nesaTenbHOCTb B
npodeccmnoHarnbsHoun cepe,
MCNonNb3oBaTb 3HAHMSA MO
cb1HaHCOBOW rPaMOTHOCTM B
Pa3NNYHbIX XKXU3HEHHbIX

B o6nactu AyxoBHO-HPaABCTBEHHOIO BOCMUTAHMS:
-- ChOPMUPOBAHHOCTb HPABCTBEHHOrO CO3HAHWS,
3TUYECKOro NOBEAEHNS;

- CNOCOBHOCTL OLEHUBATL CUTYaLMO U NPUHMMATD
OCO3HaHHble  pelleHUsl,  OPUEHTUPYsICb  Ha
MOpasibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;
OCO3HaHME JNYHOTO BKMNaga B MOCTPOEHME

yMeTb onepupoBaTb MOHATUAMMA: pauvoHanbHble,
MppauuoHarnbHble, nokasaTernbHble, CTENEHHbIe, norapudpmMmmyeckue,
TPUrOHOMETPUYECKME YPaABHEHMUS M HEPABEHCTBA, UX CUCTEMBI;

yMeTb OMnepupoBaTtb MOHATMSIMU:  MHOTOrpaHHWUK, CeYeHue
MHOrorpaHHuka, ky6, napannenenunes, npuama, nupamuaa, purypa
N NOBEPXHOCTb BpallleHus, UMNMHAP, KOHYC, Wap, cdepa, cevyeHus
burypbl BpallleHns, NIOoCKOCTb, Kacawluascs cdepbl, LUunMHapa,

ycTonumsoro dyayuiero;
- OTBETCTBEHHOE OTHOLUEHME K CBOUM poaUTEensaMm
n (MNKn) gpyrum YreHam cembu, CO30aHUI0 CeMbM

Ha OCHOBE OCO3HaHHOIo TMpPUHATUA LleHHOoCTEN

KOHyca, nnowaab MOBEePXHOCTM nNuUpamuabl, MPU3Mbl, KOHYca,
uMnuMHOpa, nnowanb cdepbl, obbem Kkyba, NPSMOYroflbHOro
napannenenunena, nupaMuabl, NPM3mbl, LUNMHAPA, KOHyca, Wwapa;
yMeHne n306paxxaTb MHOTOrPaHHWKN 1 NMOBEPXHOCTU BpaLLEHWUs, KX




CUTyaunNAXx

CEMENHON XXN3HN B COOTBETCTBUM C TpaguuMsiMu
Hapoaos Poccuu;

OBnageHne yHuUBepcanbHbIMU  pPerynsTUBHbIMU

NencTBNAMM:

a) camoopraHu3saums:

- CaMOCTOATENbHO OCYLLECTBNATH|
no3HaBaTenbHyH [eATenbHOCTb, BbIAABMNATH
npobnemsl, CTaBUTb " dopmynupoBaTh
cCOOCTBEHHble 3agaun B obpasoBaTenbHOW

NeATENbHOCTU U XKU3HEHHbIX CUTYaLUSX;

- CaMOCTOSITENMBbHO COCTaBMATbL NMaH pelleHus
npobnembl C Y4eTOM WMEIOLIMXCA PEeCypCcoB,
COBCTBEHHbBIX BO3MOXHOCTEN N NPEANOYTEHUN;

- AaBaTb OLIEHKY HOBLIM CUTyaLMsM;
cnocobcTBoBaTb (HOPMUPOBAHUIO U NPOSIBIIEHUIO
LUMPOKOW 3pyauuMM B pasHbiXx o6nacTsix 3HaHuNM,
MOCTOSIHHO MOBbLIWATL CBOW 0bGpasoBaTeENbHbLIA U
KYSbTYPHbIN YPOBEHD;

6) caMOKOHTPOSb:

ncnonb3oBaTtb NpueMbl pednekcnn aOnst OUEHKU
CcUTyaumu, BbIbopa BEPHOIO pPeELLEHNS;

- YMeTb OLEeHMBaTb PUCKM U CBOEBPEMEHHO
NPUHNMATb PELLEHMS MO UX CHKEHUIO;

B) SMOLMOHANbHLIN UHTENNEKT, NpeanonararoLLnii
CPOPMUPOBAHHOCTD:

BHYTPEHHEN MOTMBaLWMK, BKNOYatoLLEeN
cTpemrieHve K [OOCTWKEHUIO LenuM u  ycnexy,
ONTUMU3M, WHNLUNATUBHOCTb, yMeHune

NeficTBoBaTb, UCXOAS U3 CBOUX BO3MOXHOCTE;
- aMMNaTuK, BKMOYaloWwen crnocoGHOCTb MOHUMATL
S9MOLMOHANbHOE COCTOSIHME ApYruX, Y4uTbiBaTb

ero npu OoCyLlecTBreHunn KOMMYHUKaU UK,
CNOCOBHOCTL K CO4YYBCTBUIO N conepeXXmnBaHUIO;
- coumnanbHbIX HaBbIKOB, BKITHOYAKOLWKNX]|

CNOCOBHOCTL BbICTPanBaTb OTHOLLEHUSI C APYrMMU
niogbmMu, 3ab0oTUTbCS, NPOSBNATbL  MHTEPEC W
paspeliatb KOHANKTbI

CEeYEeHUs1 OT pPYyKM, C MOMOLUbI YEepPTEXHbIX WHCTPYMEHTOB W
ONIEKTPOHHbIX CPEeACTB; YMETb pacno3HaeBaTb CUMMETPUIO B
NPOCTPaHCTBE; YMETb pacro3HaBaTb NpaBuIibHbIE MHOTOrPaHHUKY;
- YMeTb OnepupoBaTb MOHATUAMWU: NPSAMOYrofibHasi cucTema

KoopaWHAaT, KoOpAMHaTbl TOYKM, BEKTOP, KOOpAMHATbl BeKTopa,
CKansipHoe nNpou3BeAeHWe, Yron Mexay BeKkTtopamu, Ccymma
BEKTOPOB, NMPOU3BeaeHNe BEKTOPA Ha YMCIO; HAaXoaWUTb C MOMOLLbI)

M3YHEHHbIX (bOpMyJ'I KoopanHaTtbl cepefinHbl OTpe3Ka, pPacCToAHne
MeXay ABYyMA TOYKaMun

OK 04 3hdpekTnBHO
B3anMoaencTBoBaThb U
paboTaTb B KONMMNEKTUBE U

FOTOBHOCTb K CaMOpa3BUTUO, CaMOCTOATESIbHOCTU
n caMmoonpeneneHuio;
HaBblKaMn

- YMeTb OnepupoBaTb MOHATUAMM: CIyYalHbIA ONbLIT U CRyYanHoe
cobblTUe, BEPOATHOCTb Cry4anlHOro coObITUS; YMeTb BbIYUCHSATH

-OBrafgeHue y4e6HO-

BEPOATHOCTb € WCMOMb30BaHWeM  rpaduyecknux  MeTodOB;




KoMaHae

nccriegoBaTenbCKon, MNPOEKTHOW M couunanbHOMm
NeATernbHOCTY;
OsnapgeHue yHMBEpcarnbHbIMK

KOMMYHWKaTUBHbLIMWU AENCTBUAMMU:

0) coBMecTHas AeATeNbHOCTb:

MOHMMATb W UCMOMb30BaTb MNPENMYLLECTBA
KOMaHOHOW 1 MHAMBMAYarnbHON paboTbl;

- NPUHMMaTb LEenM COBMECTHOW AeATenbHOCTH,
OpraHn3oBbIBaTb M KOOPANMHUPOBATL AEWCTBUSA MO
ee [JOCTMXKEHUID: COCTaBnATb MfaH [OencTBun,
pacnpefendatb ponu ¢ y4eTOM MHEHUN Y4aCTHUKOB]
oOcyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOPAMHMPOBATb W BbINOMHATL paboTy B
yCNoBUSIX peanbHoro, BMPTYyarbHOro 7
KOMOWHUPOBAHHOIO B3aUMOAENCTBUS;

OCYLLECTBNATbL MO3UTUBHOE CTpaTernveckoe
noBedeHne B pasnU4YHbIX CUTyaUMsiX, NPOSBMATH]
TBOPYECTBO " BoObOpakeHue, ObITh|
NHULIMATUBHBIM.

OBnageHne yHMBepcanbHbIMK
NencTBUAMM:

r) NpuHaATHE cebsa n apyrnx niogen:
- MPUHUMATb MOTUBbLI U apryMeHTbl ApYrux noaen
npy aHanuae pesynbTaToB AeATENbHOCTY;

- NpM3HaBaTb CBOE MpPaBO WM NpaBO APYruMx ntogen
Ha OLLNOKMU;

pa3BMBaTb CMOCOOHOCTb MOHMMAaTb MUP G
No31LMK OPYroro YenoBeka

perynsTMBHbIMM

NMPUMEHATb CbOpMyJ'IbI CITOXEeHNA U YMHOXEeHUA BepOFITHOCTeIZ,

KOMOWHaTOpHblE akTbl U OPMynbl  MPW  pelleHun 3agjav;
OLEeHMBaTb BEPOSITHOCTU pearbHblX COObLITUIA; 3HAKOMCTBO CO
Cry4anHbIMX  BENUYMHAMWU;  YMEHME  MPUBOAUTL  NpUMeEpbI

NPOSIBNEHUSI 3aKoHa BONbLUMX YMcen B NPUPOAHbIX 1 0OLLECTBEHHbIX
ABMNEHUX;

- ymMeTb CcBOOOAHO oOnepupoBaTb MOHATUSIMU: CTENeHb C LenbiM
nokasateneMm, KOpeHb HaTypanbHOM  CTENeHW, CTeMneHb C
pauuoHanbHbIM  NMokasaTenem, CTeneHb C  OEeWACTBUTENbHbIM
(BeLecTBEHHbIM) NokasaTenem, norapudm Yncna, CUHYC, KOCUHYC U
TAHreHC NPOU3BOSILHOMO YMCa;

yMeTb CBOOOAHO oOnepupoBaTb MOHATUSMU: rpaduk YHKLUN,

obpaTtHast (PyHKUMA, KOMNO3NUUS YHKUMA, NUHEeNHas dyHKUuS,
KBagpaTudHaa  yHKUMSA, CcTeneHHas  pyHkuma C  uenbiM
nokasarenem, TpUroHoMeTpuyeckme YHKLMM, obpaTHble
TPUrOHOMETPUYECKNE yHKLMN, nokasarternbHas "

norapummyeckas yHKUNKW;, YMETb CTPOUTb rpadoukm qOyHKLNUA,
BbINONHATL Npeobpa3oBaHUs rpaddnKoB PyHKLMI;

- YMETb MCNOoMb30BaTh rpacukm dyHKUMIA AN U3YYEeHUs MpoLLEeCCOoB)
N 3aBUCUMOCTEN MpU peweHun 3agady w3  gpyrux yd4ebHbiX
npegMeToB W U3 peanbHOM XWU3HW; Bblpaxatb ¢opmMynamu
3aBUCMMOCTU MeXAY BeNMYMHaMMU;

cBob6OOHO onepupoBaTb MOHATUSIMU:  YETHOCTb
NepuoanYHOCTb yHKUNN, OrpaHNYeHHOCTb yHKLUMN,
MOHOTOHHOCTb  (OYHKLMK, 3KCTpEeMyM dYHKUMK, Haubonbllee Wu
HanMeHbLUee 3Ha4YeHUs PYHKLMN Ha NPOMEXYTKE; YMEeTb NPOBOAUTL
nccnepoBaHne OyHKUUNK;

- YMETb UCMNONb30BaTb CBOMCTBA M rpadukm hyHKLUUI NS pelleHmns
YpaBHEHUI, HEPABEHCTB U 3aady C napameTpamu; nsobpaxaTtb Ha
KOOPOWHATHOW  MIIOCKOCTWM  MHOXEeCTBa  peLleHWid  ypaBHEeHUW,
HEepaBEHCTB N UX CUCTEM

PYHKLMW,

OK 05 OcywectensaTb
YCTHYIO N MUCbMEHHYHO
KOMMYHMKaLMIO Ha
rocy4apCTBEHHOM si3blke
Poccuinckon ®egepaumm ¢
y4eTOM 0COBEeHHOCTEN
coLManbHOro U KyrnbTypPHOTO
KOHTEKCTa

B obnactn acTeTMyeckoro BOCNUTaHUSA:
3CTETMYECKOE OTHOLUEHWE K MUpy, BKOYas
9CTEeTMKY OblTa, HAY4YHOr0O U  TEXHUYECKOrO
TBOpYECTBa, CropTa, Tpyda W OOLECTBEHHbIX|
OTHOLLEHWI;

yMETb OMnepuMpoBaTb MOHATUAMWU. CcpeaHee apudmeTnyeckoe,
MeauaHa, Haubonbllee W HauMMeHbluee 3Ha4vyeHus, pasmax,
ancnepcus, ctaHgapTHOe OTKIMOHEHME YMCcnoBoro Habopa; ymeHuve
n3BnekaTb, MHTEPNpeTupoBaTb MHAOPMaLNO, NPEeaCTaBEHHYIO B
Tabnuuax, Ha pguarpammax, rpadukax, OTpaxaloLllyto CBOWCTBA

- CMoCOOHOCTb BOCMPUHUMATL pasnuyHble BUAbI
MCKycCTBa, TpaguumMm U TBOPYECTBO CBOErO W
pyrMx HapodoB, OLlyllaTb  3MOLMOHarnbHoe

BO3EeNCTBUE UCKYCCTBA;

peanbHbIX MPOLECCOB U SIBMEHWI; NPeACTaBnsTb UHGOPMaUUIO C
noMolblo Tabnuuy M auarpamm; uccregoBaTb CTaTUCTUYECKUE
NaHHble, B TOM 4YuCrie C NpUMeHeHnem rpacduyeckux MeTodoB U
9N1EKTPOHHbIX CPEACTB;




- yOEeXaeHHOCTb B 3HAYMMOCTM ANst JIMYHOCTU U
obLiecTBa OTEYEeCTBEHHOro n MWPOBOIO
MCKYCCTBa, OTHUYECKUX KYNbTYPHbIX TPaguuuin u
HapOAHOro TBOPYECTBA;

- FOTOBHOCTb K CaMOBbLIPAXXEHUIO B pa3HbIX BMAaX

NCKyCCTBA, CTPEMSIEHME MpPOSIBNATbL KayecTBa
TBOPYECKOMN NIMYHOCTU;

OenageHune yHMBepcasbHbIMU
KOMMYHUKaTUBHbIMW AENCTBUAMMU:

a) obLeHme:

- OCYLLECTBNATb KOMMYHMKaLMN BO BceX cdpepax
PKU3HU;

- pacnosHaBaTb  HeBepbarnbHble  CpeAcTBa
o6LLeHMs;, TMOHMMAaTb 3HauyeHne  CcouManbHbIX
3HAKOB, pacno3HaBaTb NPeAnochINKu

KOHQPITUKTHBIX CUTYyaLMn N cMsrdaTb KOHASTUKTI;
- pa3BepHYTO M JIOTMYHO M3Naratb CBOK TOYKY|
3pEHMS C NCNONb30BaHUEM S3bIKOBbIX CPELCTB

yMeTb OnepupoBaTb MOHATUAMWU: TOYKa, NpsimMasi, MIOCKOCTb,
NPOCTPAHCTBO, [ABYrpaHHbIA Yron, CcKpelmBalowmnecs npsimble,
napannenbHoCTb U NepneHaMKYNsapHOCTE MPSMbIX M MIIOCKOCTEN,
yron Mexagy npsmMbiMK, Yron Mexay npsiMOM M NNOCKOCTbO, Yron
MeXAy MNIOCKOCTAMW, PacCTOsHME OT TOYKM [0  MAOCKOCTW,
paccTosiHne Mexay NpsiMbIMU, PacCTOsTHUE MEXAY NIOCKOCTAMY;

- YMEeTb WCMOSb30BaTb MNPV pelleHMn 3afdad U3yYyeHHble hakTbl U
Teopembl MMaHUMETPUN; YMEHMEe OLEeHMBaTb pa3mepbl OOBLEKTOB
OKpY)XatoLLero Mupa

OK 06 MposiensaTb
rpakgaHcKo-
NaTpPUOTUYECKYIO NMO3NLNIO,
IneMoHCTpupoBaThb
OCO3HaHHOe noBefeHue Ha
OCHOBE TPaANLMOHHBIX
obLLeyenoBeYecKux
LleHHOCTEN, B TOM Yu1CIiEe C
y4eTOM rapmMoHM3aLmm
MeXXHaLMOoHanbHbIX U
MEXPENUrMo3HbIX
OTHOLLEHWNA, NPUMEHATD
cTaHaapTbl
QHTUKOPPYMNLNOHHOIO
noseaeHuns

- OCO3HaHWe  obyyalwmmmuca  POCCUNCKOW
rpakaaHCKOM NOEHTUYHOCTY;

- ueneHanpaBfieHHOe pa3BUTUE  BHYTPEHHEW
nosvUuM  NNYHOCTU  HA  OCHOBE  OYXOBHOA

HPaBCTBEHHbIX LIEHHOCTEN HapodoB Poccuickom
degepaumn, UCTOPUMYECKUX U HaALMOHANbHO-
KyNbTYPHbIX Tpaguumi, opMMpOBaHME CUCTEMBDI

3HAUYMMbIX  L€HHOCTHO-CMbICIIOBbLIX  YCTaHOBOK,
QHTUMKOPPYMNLMOHHOIO MWPOBO33PEHUS,
NpaBOCO3HaHUS, 3KOJI0rMYeCcKom KynbTypbl,

CMNOCOBHOCTM CTaBUTb LIeNn U CTPOUTb XXU3HEHHbIE)
nnaHbl;

B yacTu rpaxaaHckoro BocnmTaHus:

- OCO3HaHWe CBOMX KOHCTUTYLMOHHbIX NpaB W

obs13aHHOCTEN, yBaxeHue 3aKoHa 7
npaBonopsiaka;

- MPUHATME  TPaAUUMOHHbLIX  HaLUMOHAamNbHbIX,
obLLieYenoBeyeckmx rYMaHUCTUYECKMX 7
IeMOKpaTUYECKMX LIEHHOCTEN;

- rOTOBHOCTb NPOTMBOCTOATb uaeonorum
9KCTPEMM3MA, HauuMoHanmMsma, KceHodgobun,

- YMeTb OnepupoBaTb NOHATUAMM: NPSAMOYrofibHasi cuctema
KOOpAMHaT, KoopAMHaTbl TOYKM, BEKTOP, KOOPAUHATLI BEKTOPA,
CKansipHoOe NpousBeaeHne, yron Mexay BeKkropamu, cymma
BEKTOPOB, NPOU3BEAEHNE BEKTOPA Ha YUCHO; HAXOOUTb C MOMOLLbIO
N3y4eHHbIX POpMyN KOOpAMHATLI CeEpeanHbl 0Tpe3ka, paccTosHMe
MeXay ABYMSA TOYKaMu;

-yMeTb BblbupaTb NOAXOOALMNN U3YYEHHbBIN MeTOo, ANSA peLLeHuns
3a[ayu, pacnosHaBaTb MaTemMaTmyeckue dpakTbl 1 MaTemMaTUdeCKune
MOZENV B NPUPOAHbIX U OBLLIECTBEHHbBIX SIBIIEHUSAX, B UCKYCCTBE;
YMEHME NPUBOANTb NPUMEpPbI MaTEMAaTUYECKNX OTKPbITUIA
POCCUNCKON U MUPOBOM MaTeMaTU4ECKOWN HayKu.

- YMeTb OnepupoBaTb MOHATUAMM: CIyYaWHbIA ONbIT U CRy4YanHoe,
coOblTUEe, BEPOATHOCTb Cry4arHOro cOObITUS; YMETb BbIYMCASATb
BEPOATHOCTb C  MCMOSMb30BaHMEM  rpadmyeckux  MeTonoB;
NPUMEHATb  (POPMYSbl  CIIOXEHUS U YMHOXEHUS BEPOATHOCTEN,
KOMOUHATOpHble hakTbl W OPMYnbl  NPU  peleHun 3agavd;
OLleHVMBaTb BEPOATHOCTU peasnbHbIX COObITUIA; 3HAaKOMCTBO CO
CNyYalHbIMM  BENMYMHaAMK;  YMEHMEe  MPUBOAUTbL  NPUMEpDI
NposiBNEHNs 3akoHa BonbLUMX YNCen B NPUPOLHbIX N OBLLECTBEHHbIX
SIBNEHNSIX

OUCKPUMUHAUMWW MO counarnbHbIM, PEeJIMrMo3HbIM,




pacoBbIM, HaLMOHaNbHbLIM NPU3HaKaMm;
- TOTOBHOCTb BECTU COBMECTHYI AEeATENbHOCTb B
MHTepecax rpaxgaHckoro obLiecTsa, y4acTBOBaTh)
B camoynpaeneHun B obuieobpasoBaTenbHOM
OpraHn3aumm n 0eTCKO-IOHOLLECKNX OpraHn3aumsix;
- YMEHMEe B3aMMOLENCTBOBAaTb C COLMaNbHbIMU
WHCTUTYTaMn B COOTBETCTBMM C UX (PYHKUNAMU U
HasHa4YeHneM;

- TOTOBHOCTb K TYMaHUTapHOW W BOMOHTEPCKOW
NesaTenbHOCTY;

naTpMoTUYECKOro BOCMUTaAHMS:

- chOPMUPOBAHHOCTL POCCUNCKOMN TPaKaaHCKOM
MOEHTUYHOCTK, NaTPUOTN3MA, YBAXKEHUSI K CBOEMY)|
Hapody, 4yBCTBa  OTBETCTBEHHOCTM  nepeq|
PoguHown, ropgoctn 3a CBoW Kpawn, CBOK PoaunHy,
CBOM $3blK W KynbTypy, MNPOLUMOE M HacTosllee
MHOroHaumMoHarnbeHoro Hapoga Poccuu;

- LIeHHOCTHOE OTHOLIEHNE K TrOCyOapCTBEHHbIM
CMMBOMaM, WUCTOPMYECKOMY U NPUPOAHOMY]
Hacneguto, naMsaTHMKaM, TpaguuMsM HapodoB
Poccun, pgoctwkeHuam  Poccum B Hayke,
NCKYCCTBE, CNopTe, TEXHONOMUSAX U TPYAE;

- ngenHas  yOeXOeHHOCTb, T[OTOBHOCTb K
CIY>XEHNI0 7 3awmTte OTevecTBa,
OTBETCTBEHHOCTL 3a ero cyabby;

OCBOEHHble  ObyvdarwmMmncs  MexnpegmeTHble
MOHATUA W YyHMBepcasnbHble Yy4yebHble OencTBuS
(perynsitueHble, nosHaBaTenbHblE,
KOMMYHUKaTUBHbIE);

- CNocobHOCTb nx NCMNonNb30BaHUs B
nosHaBaTenbHOM U COLManNbHOWM  MpakTuke,
FOTOBHOCTb K CaMOCTOATENIbHOMY MIIaHWPOBAHUIO
M OCYLWEeCTBMEHUIO Yy4yebHOM  OesTernbHOCTH,
opraHuMsaumm  y4ebHOro  CcOTpydHMYECTBA C
negarormyeckMMmyn paboTHMKaMM M CBEPCTHUKaMMU,
K y4acTuo B MOCTPOEHUN MHOMBMAYaNbHON
0Opa3oBaTenbHON TPaeKTopuK;

- OBnageHue HaBblkaMn y4ebHo-
nccnenoBaTenbCKon, NPOEKTHOM N CoLManbHON
nesaTenbHOCTU




OK 07 CopenctBoBaTb
COXPaHEHUNIO OKpYKatoLLEeWn
cpeabl,
pecypcocbepexeHuio,
NPUMEHNATL 3HaHNS 00
N3MEHEHMMN KnMmara,
NPUHLUUNBI 6epexnmBoro
npon3BoacTBa, adhdheKTUBHO
\nencTeoBaTh B
Ype3BblYaNHbIX CUTYaLUaX

- He npuHMMaTb OEWCTBUS, MPUHOCALWLME Bpen|
OKpYXaloLLlen cpene;

yMETb MPOrHO3upoBaTb HebnaronpuaTHbIE
9KoMornvyeckne nocrneacTevs npeanpuHNMaemblX
NencTBUN, NnpegoTBpallaTh UX;

- pacwmpuTb ONbIT OEeATENbHOCTM 3KOMOrMYECKOM
HanpaBreHHOCTY;

paspabaTbiBaTb MNaH pelieHust npobnembl C
Y4ETOM aHanusa WMerLunxca martepuanbHbiX WY
HemMaTepuanbHbIX PECYPCOB;

OCYLLEeCTBNATbL  LieneHanpaBfeHHbI  MOUCK]
nepeHoca cpeactB W CrnocoboB AencTBus B
npogeccmnoHarnbHyo cpeay;

- YMETb NEPEHOCUTb 3HAHUSA B MO3HABATENbHYIO U
NpakTU4ecKyto 06nacTn XXM3HeAEeATENbHOCTH;

- npegnaratb HOBblE MPOEKTbI, OLEHNBATbL MAEN C
nosmuum HOBU3HBI, OpPUIMHaNbHOCTMH,
NpakTU4eckom 3Ha4YNMOCTH;

AaBaTb OUEHKYy HOBbIM CUTyauusM, BHOCUTb
KOPPEKTMBBI B JEeATeNbHOCTb, ouUeHnBaTh|
COOTBETCTBME Pe3yNbTaToB LIEeNsam

yMEeTb OnepuvpoBaTb MNOHATUMAMM:  YHKUMS, HenpepbiBHas
bYHKUMS, Npon3BoAHas, nepBoobpasHas, onpeaeneHHbIi MHTerpan,
YMEeTb HaXOAUTb NPOU3BOAHbIE ANEeMEHTaPHbIX PYHKLUNA, NCNOMNb3YS
CrpaBOYHble MaTtepuanbl; uccrnegoBaTb B MPOCTENLIMX CRydasix
PYHKLMN HA MOHOTOHHOCTb, HaXoaAUTb HanbonblUME U HAaUMEHbLUNE
3HaYeHNa  OYHKUUKW,  CTPOUTb  rpadduku  MHOFOYNIEHOB (i
MCnonb3oBaHWEM annapaTta MaTemMaTUyeckoro aHanmsa; NPUMEHsITb
NPOM3BOAHYIO NPW PELLEHNN 3a[ay Ha OBWXKEHME; pellaTb NPaKTUKO-
OPUEHTMPOBaHHbIE 3afadYn Ha HaubomnblimMe W HauMeHbLune
3HAYEeHUS, Ha HaxXoXaeHne NyTU, CKOPOCTU U YCKOPEHWS;

yMEeTb OMnepupoBaTb MOHATUAMWU: OBWMXKEHME B MPOCTPAHCTBE,
noaobHble urypbel B NPOCTPaAHCTBE; MCMNONb30BaTb OTHOLUEHWE
nrowagen MOBEPXHOCTENM U 00bEMOB MNogoOHLIX duryp npwm
pelueHun 3agav;

YMETb BbIYMCMASATbL FEOMETPUYECKNE BENMWUYUHBLI (4nuHa, yron,
nnowaab, o6bem, nnowanb NOBEPXHOCTU), UCMOMb3YS U3YYEHHbIE
bopmynbl U MeToAbl

MK 1.2. BbinonHATh)
TEXHONOrM4Yeckne onepauum

no npowusBoacTBy xneba,
xne6obynoyHbIX,
MaKapOHHbIX "
KOHOUTEPCKUX Wu3genui B
COOTBETCTBUMU c
TEXHOMNOMMYECKNMMU
NHCTPYKUMSIMW.

FrOTOBHOCTb K TpyAy, OCO3HaHMe LEeHHOCTU
MacTepcTea, Tpygonobue;

- TOTOBHOCTb K  aKTUBHOM  AEATESNIbHOCTU
TEXHOMNOrM4YeCcKon 1 coLmanbHOM HanpaBneHHOCTH,
CNOCOBHOCTb  MHUUMWPOBATb, NNaHMpoBaTb U
CaMOCTOSATENTbHO BbINOSHATb TaKyto
NesTenbHOCTb;

- nHTEpec K pasnu4yHbIM chepam
NpPogeCccMoHanbLHON AeATENbHOCTH,

OBnapeHue yHuBepcarnbHbIMU y4eBHbIMU
no3HaBaTernbHbIMU AEUCTBUSIMMU:

a) 6a3oBble Nornvyeckne 4encTens:

- CaMOCTOSTENBHO dopmynupoBaTb 7
aKTyanuaupoBaTtb npobrnemy, paccmartpuBaTb €€
BCECTOPOHHE;

- YCTaHaBNMBaTb CYLIECTBEHHbIA MpPU3HaK WK
OCHOBaHWUS ANS CPaBHEHWUs, Knaccudumkauum wu
0600LLEeHNS;

-YMETb BbIYUCNSATbL [EOMETPUYECKME BENMWYMHBLI (ONUHaA, yron,
nnowaab, obbem, nnowanb NOBEPXHOCTU), UCMOSb3Yst U3YYEHHbIe

bopMynbl U MeToAbl
- YMETb MCMONb30BaTb NPU peLleHMM 3agad M3ydYeHHble hakTbl U
TeopemMbl MNNaHUMETPUU; YMEHMEe OLeHMBaTb pasMepbl 00BLEKTOB
OKpy>XatoLLero mupa

onpenensatb LUenu OeATenbHOCTW, 3aJaBarTh)




napamMeTpbl U KPUTEPUM UX AOCTUXKEHUS;
- BbISIBMATb 3aKOHOMEPHOCTU U MPOTUBOPEYUsI B
paccMaTpuBaeMbiX SIBIIEHUSIX;

- BHOCWUTb  KOPPEKTMBbI B  O€ATENbHOCTb,
OLleHMBaTb COOTBETCTBME pPe3ynbTaToB LEnsm,
OLleHMBATb PUCKM NOCNEACTBUIN AeATENbHOCTY;

- pa3BMBaTb KpeaTUBHOE MbILLSIEHME NPU pPeLLEeHNN
PKM3HEHHbIX Npobrnem

0) 6GasoBble NccnengoBaTenbCckne enNcTBuUs:

- BNageTb HaBblkamu y4ebHO-MccnegoBaTenbCKom
n NPOEKTHOW JesATenbHOCTH, HaBblKaMu
paspeLleHnsi Npodnewm;

- BbISIBMATb MNPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanuanpoBaTtb 3agavy, BblABUraTb rmnortesy ee
peLleHns, HaxoauTb apryMeHTbl ang
lokasaTenbCTBa CBOMX YTBEPXAEHWW, 3a[aBarTh)
napamMmeTpbl 1 KPUTEPUM PELLIEHUS;

- aHanuaupoBaTb MOSyYeHHblE B XOAE peLleHus
3a0a4n pesynbTaTbl, KPUTUYECKU OLIEHMBATb WX
10CTOBEPHOCTb, MPOrHO3MpoBaTb W3MEHEeHWe B
HOBbIX YCINOBUSIX;

- YMETb NEePEeHOCUTb 3HaHUS B MO3HaBaTENbHY U
NpakTU4ecKyto 06nacTy XKU3HeOeaTeNbHOCTH;

- YMeTb WHTerpupoBaTb 3HaHWSA W3 pa3HbIX
npeameTHbIX obnacTen;

- BblBMraTb  HOBble  ugewn, npegnaraTh
OpUrMHarnbHble NOAXOAbl U PeLLeHUs;

n CNocoBHOCTb nx NCMNonb30BaHUA B
No3HaBaTENbHOM N CoLManbHON NpaKTUKe




2. CTpyKTypa n cogepxaHue obweobpasoBaTenbHON ANCLUNIIUHDI

2.1. O6bem gucuUMNInNHbLI 1 BUAbI y4eOHOU paboThbl

Bua yuebHoMn paboThbl

Oo01beM yacoB

O61bem ob6pa3oBaTenibHOW NpPorpamMmmMbl y4e6HOM AUCLMNITUHBbI 232

BT. Y.

OcHoBHOe codepixaHue 232

KOMOWHMPOBaHHbIE 3aHATUS 225

KOHTPOSbHbIE paboThbI 7
OcHoBHOe cogepaHue 198
MpodreccnoHanbHO OpUEHTUPOBaAHHOE coaepXaHue 34

KoHcynbmauyuu 5

lMpomexxymo4Hass ammecmauyusi.

HAudghpepeHyupoearHsbiii 3a4em (1 cemecmp) 2

Ok3ameH (2 cemecmp) 6




2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

HaumeHoBaHue CopepxxaHue yye6HOro matepuana (OCHOBHOe U Npoc¢eccMoHarbHO-OPMEHTUPOBaAHHOE), O6bem | Popmupyembie
pa3nenoB u Tem nabopaTtopHble U NpaKkTUYecKne 3aHATUA, NPUKNaaHON MoAyIb (MPU HaNM4uK) yacoB KOMMeTeHuun
Pasgen 1. [MoBTOpeHWe Kypca MaTeMaTUKM OCHOBHOW LLUKOJSbI 18
Tema 1.1. CogepxxaHne y4ebHoro matepuana
Llenb " 3agayun | 1 MaTtematnka B npoceccuoHanbHOM pAeATenbHOCTU. Yucna U BbIYUCNEHUA. 2
MaTeMaTUKK BbipaxeHus n npeobpasoBaHuA.
npwu OCBOEHUN ba3oBble 3HaHMS M yMeHMA MO MaTemaTuke B MpPodecCMOHanbHOM U B NOBCEOHEBHOWN
creunanbHOCTMW. ageatenbHocTn. [encTBus Hag MOMOXKUTENbHBIMW U OTpULATENbHBIMU  YMUCrIaMu,
MHoxecTBa 1 nornka OObIKHOBEHHbBIMWU N OECATUYHBIMU OPOOsIMM.
Jencteua co cteneHsaMn, (oopmyrnbl COKpaLLEHHOT0 YMHOXEHUS.
Tema 1.2. CopgepxaHne y4ebHoro maTtepunana
Ynucna v BbluncneHnsa | 2 Yucna n BblYNCNEHUA 2

HaTtypanbHble u Lenble yicna. lNpusHakm genmmocTu uenbix Ynucen. PaunoHarnbsHble
yncna. OObIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLIEHTLI, BECKOHEYHbIE NEPUOANYECKME
apobu. ApudmeTnyeckme onepaumm ¢ pauuoHarnbHbIMK Yncramm, npeobpasoBaHust
YMCNOBLIX BblpaXeHui. [lencTBuTenbHble Yncna. PaunoHanbHble U uppaunoHanbHble
yncna. ApudpmeTmyeckue onepauumn ¢ AeNcTBUTENbHbIMN Yucnamu. MNprubnmxéHHble

BblMUCIEHNS, MpaBuia OKPYrieHns, NpMKMAKa U oLeHKa peaynbTaTta Bbl4MCIEHUN OK-01, OK-02,
Tema 1.3 Copgepxanue yyebHoro matepuana OK-03, OK-04,
ToxpecTtBa mi3 ToxaecTBa, ypaBHEeHUs!, HepaBeHCTBa. 2 OK-05, OK-06,
TOXOECTBEHHbIE OK-07
Npeo6pasoBaHus. ToxagecTBa M TOXOECTBEHHbIE Npeobpa3oBaHusl. YpaBHEHNE, KOPEHb YPaBHEHMS.
YpaBHeHus HepaBeHcTBO, pelleHne HepaBeHcTBa. MeTtoa nHTepeanos. PelueHune uenbix n ApodHo-
W HepaBeHCTBa paunoHanbHbIX YpaBHEHUN U HEPABEHCTB..

4 YpaBHeHUsA U HepaBeHCTBA 2

YpaBHeHUe, KOpeHb ypaBHEHMWS. HepaBEHCTBO, peLleHne HepaBeHcTBa. MeToq
NHTepBanoB. PeleHne Lernbix u gpobHO-paumoHanbHbIX ypaBHEHUN U HEPaBEHCTB.
[MpMeHeHne ypaBHEHUN N HEPABEHCTB K PELLEHNI0 MaTeMaTnyecknx 3aad u 3agad u3s
pa3nu4yHbIX obnacten Haykv U peanbHOM Xu3Hu. CUCTeMbI U COBOKYNMHOCTU
paunoHarbHbIX ypaBHEHU U HepaBeHCTB. CUCTEMbl NIMHENHbIX ypaBHeHWU. PelleHne
NpyKNagHbIX 3a4a4 C NOMOLLBbK CUCTEMbI JIMHENHBIX YPaBHEHWUI

Tema 1.4 Copepxanue yyebHoro matepuana

MpoueHTHble 5 MpoueHTHbIE BbIYMUCIIEHUS. 2
BblYNCIEHNS B .

NPOecCHoHanbHbLIX ﬂpmmquHme up96ew M NPOLEHTOB ANS PELUEHNS NPUKNaAHbIX 33724 U3 PasNYHbIX

3agavax oTpacnen 3HaHUM n pearnbHON XNU3HWU. [NPUBNMKEHHBLIE BbIYMCNEHUS, NpaBMna

OKpyrneHund, Nnpukngka n oueHkKa pe3dynbrtaTta BbIYMCITEHNN.




6 MpoueHTHbIe BblYUCneHus B npodpecCuoHanbHbIX 3agadax 2
PasHble cnocobbl BbYMCNEHNS NPOLEHTOB. [NpOLEHTHbIE BbIYUCNEHNS B
npodgeccmnoHanbHbiX 3agadax. NpMMeHeHne ypaBHEHUA N HEPABEHCTB K PeLUEHUIO
MaTemMaTUYecknx 3agad 1 3agad M3 pasnuyHoix obnacten Haykm U peanbHON XU3HU
Tema 1.5 CopepxxaHne yvyebHoro maTtepunana
MocnenosaTensHocTy | 7 NocnepoBaTenbLHOCTM U Nporpeccumn 2
v nporpeccin MocnepoBaTtenbHOCTH, cnocobbl 3agaHusa nocnegosaTenbHOCTEN. MOHOTOHHbIE
nocnegoBaTtenbHOCTU. ApudmeTnyeckasn n reomeTpudeckas nporpeccmm. beckoHeyHo
ybbiBatoLas reomeTpuyeckas nporpeccus. Cymma 6eckoHe4vHo yobiBatoLen
reomeTpuyeckomn nporpeccun. dopmyrna cnoxHbIX NPOLEHTOB. Micnonb3oBaHue
nporpeccun Ans peleHns peanbHbIX 3aga4 NPUKNagHoro xapakrepa
Tema 1.6 CopepxaHue yyebHoro matepuana
DyHKLMN 1 rpachnk 8 PyHKUMU 1 rpadukn 2
PyHKkuMA, cnocobbl 3agaHna dyHKunK. Mpaduk oyHKunn. BaammHo obpaTHble yHKUMN.
O6nacTb onpegeneHns N MHOXeCTBO 3Ha4YeHUn yHKUMK. Hynu dyHkuun. MNpomexyTkm
3HaAKOMOCTOsHCTBA. YE€THbIE N HEYETHBbIE DYHKLINK
9 BxogHoOW KOHTpONb 2
Pasgen 2 MNpsamMble 1 NIOCKOCTU B NpocTpaHcTBe. KoopaAuHaTthbl U BEKTOPbI B MPOCTPAHCTBE 26
Tema 2.1. CopepxaHue yd4ebHoro maTtepuana OK-01, OK-02,
11 MoBTOopeHue nnaHumeTpun. OCHOBHbLIE NOHATUA CTEPEOMETPUMN. 2 OK-03, OK-04,
lMoBTOpEHME OK-05, OK-086,
nnaHNMeTpUn. MpeomeT ctepeomeTpumn. OCHOBHbIE NOHATMA (TOYKA, NpsAIMas, NNOCKOCTb, NPOCTPAHCTBO). OK-07
OCHOBHblE  MOHATUSA OCHOBHblE  aKCMOMbl ~ CTEPEOMETPUMN. Mepecekatowymecs, napannenebHble U
cTepeomeTpumn cKpelumBarLlmecsa npsamble. NMprusHak n CBOMCTBO ckpelumBatowmnxcs npsambix. OCHOBHbIE
NPOCTPaHCTBEHHbIE PUrypbl.
12 Akcnombl cTtepeomeTpum B npodpecCMoHanbHbIX 3aga4vax 2
Mcnonb3oBaHue akcnMom CTepeoMeTpun Ans nccnefoBaHns npoueccoB U 3aBUCUMOCTEMN,
KOTOPbl€ BO3HUKAIOT NpU peLleHnn 3agad u3 pasnmyHblix obnacTten Hayku n peanbHom
XN3HU
Tema 2.2. CogepxxaHne y4ebHoro matepuana
13 B3anmHoe pacnonoxeHue NpAMbIX B NPOCTPaHCTBe 2
MpsimMble 1 NIOCKOCTU
B3avmHoe pacrnonoxeHune npsaMbIX B MPOCTPaAHCTBE: Nepecekalowmnecs, napannernbHble 1
B NpOCTpaHCTBe. CcKpeLLMBatoLLMecs NpsiMble. [apannenbHOCTb NPSIMbIX U MIOCKOCTEN B MPOCTPAHCTBE:!
MapannensHocTs naparnnenbHble NPsSIMblE B MPOCTPAHCTBE, NapannenbHOCTb TPEX NPSIMBbIX,
nNpsiMbiX, MPSAMON U

napannenbHOCTb NPSAMOW U NITOCKOCTY.




NAOCKOCTH, 14 MapannenbHOCTb NPAMBLIX U NNockocTen MapannenbHOCTb NIOCKOCTEN
NIOCKOCTEN
Yrnbl C COHanpaBfeHHbIMY CTOPOHAaMMU, Yron Mexay NpsiMbiMy B MPOCTPaHCTBE.
MapannenbHOCTb NIIOCKOCTEN: NapannenbHble NIOCKOCTN, CBOWCTBA NapanienbHbIX
nnockocten. MNMpocTenme NpoCTpaHCTBEHHbIE OUIYPbI HA NITOCKOCTU: TeTpaaap, kyo,
napannenenunen, NOCTPOEHNEe CeYEeHU
15 MpocTpaHcTBEHHbIe (hurypbl B npoceccnoHanbHbIX 3agavax
Mcnonb3oBaHue NpoCTenLnX NPOCTPaHCTBEHHBIX OUryp AN1S UCCNeaoBaHNst NPOLLECCOB U
3aBMCUMOCTEN, KOTOPbIE BO3HMKAIOT MPU PeLIeHnN 3aaay U3 pasnmyHbix obnacTten Hayku un
peanbHOW XXU3HN
Tema 2.3. CogepxaHue y4ebHoro matepuana
16 MepneHANKYNAPHOCTb NPAMbIX U NIOCKOCTEN
MepneHanKynapHOCTb
NPSIMbIX B3avmHoe pacnonoxeHune npsMbIX B NPOCTPAHCTBE: Nepecekalrolmecd, napannensHbole n
. ckpelumBarLlmeca npsmble. apannenbHOCTb NPSAMbIX U MAOCKOCTEN B NPOCTPAHCTBE:
W nnockocten napannenbHble MpsMble B MPOCTPaHCTBE,  NapannenbHocTb  TPEX  MpSMbIX,
napannenbHOCTb NPAMOW W MMOCKOCTWU. YrMbl C COHaMNpaBfieHHbIMW CTOPOHAMW, Yron
MeXay NpsMbIMU B NPOCTPAHCTBE.
17 MepneHANMKYNAPHOCTb NPAMbIX U NIOCKOCTEN

MapannenbHOCTb NSIOCKOCTEN: NapanfernbHble N0CKOCTM, CBOMCTBA NapannenbHbIX
nnockocten. lNpocTenne NpoCTpaHCTBEHHbIE PUrypbl HA NAOCKOCTU: TeTpalaap, Kyb,
napannenenunen, NOCTPOEHNE CEYEHUN

Tema 2.4.

Yrnbl
NPAMbIMU
M NJTIOCKOCTAMMU

Mexay

CopepxaHue y4ebHoro maTtepuana

18 Yrnbl mexxay npAMbIMU U NSTOCKOCTAMM
Yrnbl B NPOCTPAHCTBE: Yron Mexay npsiMon 1 NIoCKOCTbIO, ABYrPaHHbINA Yros, IMHENHbIV
yron pAyrpaHHoro yrna. [lepneHaukynsp W HaKMOHHbIE: pPaccTosHWE OT TOYKM [0
NNOCKOCTW, PacCTOAHWE OT MNPAMOW [0 MIOCKOCTWU, MPOeKUMs urypbl Ha MNNOCKOCTb.
[MepneHanKyNApHOCTbL MNMOCKOCTEN: MNPU3HaK MNepneHauKynAapHOCTU OBYX MSIOCKOCTEN.
Teopema o Tpéx neprneHaukynsapax

19 MpuMmeHeHUe TeopeMbl O TPEX NepneHAuKynapax

Tema 2.5.
KoopanHaTsl n
BEKTOPbI

B NPOCTpaHCTBe

Copepxanue yyebHoro matepuana

20 [ekapToBbl cucTeMbl KoopauHaT. BekTophl B npocTpaHCcTBe
[ekapToBbl koOpauMHaTbl B npocTpaHcTeBe. [lpocTtenwme 3agadnm B KOOpAMHATax.
PacctosHne mexagy OByMSs TOuYkamu, KOopauHaTbl cepeguHbl oTpe3ka. OnpepgeneHuve
BEKTOPOB B MNPOCTPAHCTBE, KOOpAMHAT BeKTopa, moayns BekTopa. OnpegenexHve
paBeHCTBA BEKTOPOB, KOOPAMHAT BeKTopa, KONNMHEApHOCTW BEKTOPOB. AHanorns c
NNOCKOCThH.

21 [dencTBue Hag BeKTopamMu




CnoxeHune 1 BbluMTaHMe BEKTOPOB. YMHOXEHNEe BEKTOpa Ha Yncno. KomnnaHapHbie
BekTOopbl. KoopanHaTthl BeKTOpa, ckansipHoe Npou3BeAeHne BEKTOPOB B kKoopaMHaTax Yron
MeXay BEKTOpaMu, Yyron Mexay nNpsiMoi M NNOCKOCTLHI, Yrosl MexXay NroCKOCTSIMMU.
YpaBHEHME MIOCKOCTH

Tema 2.6. MpodeccnoHanbLHO OpUEHTUPOBAHHOE coaepXaHue (coaepxaHue NPUKNagHoro moayns)
I[IpAMbIe U MIOCKOCTH | 22 MpsAMbIe n NNOCKOCTU B NPaKTUYeCKUX 3apavax 2
B MPaAKTUYECKHUX = .
acrnosioXeHne npsaAMbIX M MNSIOCKOCTEW B OKpyXawwem mupe (Npupoae, WUCKyccTBe,
3afadax apxXuTeKType, TexHUKe). PelueHMe MpPaKTUKO-OPUEHTUPOBAHHBIX 3aday. BsaumHoe
pacnono)XeHue NPSMbIX U MIIOCKOCTEN B MPOCTPAHCTBE.
Tema 2.7. CopaepxaHue yyebHoro matepuana
PelwweHwne 3agav. 23 KoHTponbHasa pab6oTta Ne 1 no pasageny «lpsiMblie 1 NNOCKOCTU B NPOCTPaHCTBE. 2
Mpamble KoopAauHaTbl U BeKTOpbl B NPOCTPaHCTBE»
N NSI0CKOCTM!,
KoopauHaTbl
N BEKTOP
Pasgen 3. MHororpaHHMKW 1 Tena BpalweHus 24
Tema 3.1. CopepxaHue yyebHoro matepunana OK-01, OK-02,
MHororpaHHuku 24 Mpuama n ee cBOMCTBA. 2 OK-03, OK-04,
OK-05, OK-06,
Mpurama: n-yronbHasa Npu3ma; rpaHyn 1 OCHOBaHMSA NPU3Mbl; NPAMas U HaKNoOHHas NPU3MbI; OK-07
BGokoBas 1 NonHas NOBEPXHOCTb NPU3MbI.
25 Mapannenenunepn, Ky6 2
Mapannenenuned, NpsAMOYronbHbIM Napannenenunes u ero ceonctea. Kyb. Ceyenne
Ky6a, napannenenunega
26 NMupamuga n ee cBonCTBA. 2
Mupamuga: n-yronbHasa nMpamuaa, rpaHn 1 OCHOBaHWe nupamugpl; 6okoBasi U NonHas
NOBEPXHOCTb NMpamMuAabl; NpaBUNbHasa 1 yce4éHHasa nupaMmmaa.
Tema3.2 CopepxaHue yd4ebHoro maTtepuana
MpaBunbHbIE 27 MpaBunbHblIe MHOrorpaHHukM. CummeTpus B Ky6e, napannenenuneaax. 2
MHOTOrpaHHUKMN. MoHATHe npaBMNbHOIrO MHOrorpaHHnka. CBoNCcTBa NpaBuUibHbIX MHOTOFPaHHUKOB.
Mnowaab CvMmeTpusi OTHOCUTENBHO TOYKKU, NPSAMOK, NnockocTn. CummeTpus B Kybe,
NMOBEPXHOCTU napannenenunege, npuame, nupamuae
MHOMOrpaHHUKOB
28 Mnowaab NOBepPXHOCTU MHOrOrpaHHUKOB 2

Mnowanb 6GOKOBOM MOBEPXHOCTM M MOMHOW NMOBEPXHOCTU NPAMON NPU3MbI, Niowagb
OCHOBaHuI, Teopema 0 6OKOBOI MOBEPXHOCTU NPSIMON Npu3aMmsbl. [nowaab 6okoBoON
NMOBEPXHOCTU M NOBEPXHOCTU MPaBUIIbHON NMpamMuabl, TeopemMa o nnowaam 6okosou

NOBEPXHOCTU YCEYEHHOW NUpaMmnibl




Tema 3.3 MpodeccnoHanbLHO-OpMeHTMPOBaHHOE coAepKaHue (coaepKaHme NPUKNagHoro Moaynsi)
Tena BpaweHusi 29 LUmunuHap v ero pasBepTka 2
LUunuHap v ero anemeHTbl. CedeHne uunuHgpa (napannensHoe OCHOBaHUIO 1 OCH).
PassepTka unnvHgpa
30 KoHyc u ero pasBepTka. YCeUYeHHbIN KOHYC 2
KoHyc u ero anemeHTbl. CeyeHune KoHyca (napannensHoe OCHOBaHMIO 1 Npoxoasiiee
yepes BEPLUUHY), KOHNYeckue ceveHuns. PassepTka KoHyca. OnpegeneHve Tena BpaweHns
N ero cocTtaBHbIX YacTen. Buapl yceueHHOro KoHyca 1 ero ceornctea. OceBoe ceyeHune u
pas3BepTka yce4yeHHoro koHyca. lNoHaTne 60KoBOM M NOMTHON NOBEPXHOCTUN YCEYEHHOTO
KOHyca.
31 LLap u cpepa. CeyeHns wwapa NNOCKOCTbIO 2
Lap n cdhepa. BzammHoe pacnonoxeHue cepbl 1 ninockoctn. CeveHune wapa, cepsl
Tema 3.4 CogepxaHue yyebHoro matepunana
O6bembl 1 nnowagm | 32 NMoHaATHe o6bema n ero nUsmepeHme 2
NOBEPXHOCTEN TEN MoHsiTe 06 o6beme Tena. O6bem Kyba n npamoyronbHoro napannenenvnega. O6bem
npuambl 1 yunmHgpa. OTHoweHne 06beMOB NOAOGHbIX TeN.
33 O6bembl 1 Nnowaan NoBepxHoOCcTen Ten 2
O6bembl npamuabl u koHyca. O6bem wapa. MNnowagn NnoBepxHOCTEN Ten
Tema 3.5 MpodreccnoHanbHO-OPUEHTUPOBaHHOE cofepKaHMe (cogepkaHue NPUKNagHoro moayns)
[BuxeHue B 34 CummeTpusa B npodreccum. 2
NPOCTpaHCTBE.
Ceyenns u CvmmeTpus B Npupoae, apxuTekType, TeXHUKe, B bbITy, B npodeccun. cnonb3oBaHne
KOMBUHALMN OBVKEHUIN B MPOCTPAHCTBE MpU peLLeHnn NpodecCnoHarnbHbIX 3a4au.
NPOCTPaHCTBEHHbIX
curyp
B
npodeccnoHarnbHbIX
3agavax
Tema 3.6 MpodeccnoHanbLHO-OpMEHTMPOBaAHHOE coAepKaHue (coaepxaHme NPUKNagHoro Mmoayns)
PeweHne 3apady. | 35 KoHTponbHasa paboTta N2 2 no pasgeny «MHOrorpaHHMKM U Tena BpaweHUs» 2
MHororpaHHuKK n
Tena BpaLleHus
36. OndpchpepeHunpoBaHHbIN 3a4eT 2
Pasgen 4. Teopusi BepOSITHOCTE U CTATUCTHKA 30
Tema 4.1. CogepxaHue y4ebHoro maTtepuana OK-01, OK-02,
MpeacTtaeneHue 37 NMpeacTaBneHne AaHHbIX U onUcaTeNibHaA CTaTUCTUKA 2 OK-03, OK-04,
JaHHbIX OK-05, OK-06,
" onucaTenbHas MpencrtaeneHne gaHHbIX ¢ NOMOL b0 Tabnuuy 1 gnarpamm. CpegHee apndmeTndeckoe, OK-07

CTaTUCTUKaA

MeamaHa, Hanbonbluee U HaMMeHbLUEE 3HAYEHMS, pa3max, gucnepcuda, ctraHgapTHoe




OTKIMTOHEHNE YNCI10BbIX Ha60pOB

Tema 4.2. CogepxxaHne y4ebHoro matepuana
CniyyanHble cobbiTus. | 38 Cny4aniHoe coObiTue N ee BepOATHOCTb
Onepauunn Hapg
COBbITUSMM Cny4ainHble aKCrnepuMeHTb! (OMbIThl) U CryYanHble CobbITUA. OnemMeHTapHble CobbITUA
(ncxoabl). BeposTHOCTL criydanHoro cobbiTus. bnmsocTs 4acToTbl U BEPOSITHOCTH
cobbiTuin. CnyyanHble ONbITbl C PABHOBO3MOXHbBIMU 3f1IEMEHTAPHbLIMU COOBLITUSIMU.
BeposiTHOCTK cOoBbITHIA B OMblTax C paBHOBO3MOXHbIMW 3f1IeMeHTapHbIMU COBbITUAMMN.
39 Onepaunun Hag cobbITUSIMU: NepeceyYeHne, o6 beanHeHue, NPOTUBOMONOXHbIe
cobbiTnA. Onepaunn Hag cobbITUAMN: NepecedeHne, obbeanHeHne, NPOTUBOMONOXHbIE
cobbiTna. Anarpammbl Orinepa. PopmMyna CnoxxeHns BEPOSITHOCTEN.
40 YcrnoBHas BepOATHOCTb
YcnoBHas BEPOATHOCTb. YMHOXEHME BEPOATHOCTEN. [lepeBo Cny4YanHOro akCnepmmeHTa.
dopmyna NoNHOM BEPOSATHOCTU. HesaBucmmble cobbiTus
Tema 4.3. NMpodreccnoHanbHO-OPUMEHTUPOBaHHOE codepKaHme (cogepkaHue NPUKNagHoro moayns)
BepoaTtHocTb 41 MepeuuHaa 06paboTKa cTaTUCTMUECKUX AaHHbIX. OLleHKa BEPOATHOCTU COOLITUA B
B npocdecCMoHanbLHON AeATeNbHOCTM.
npoceccroHanbHbIX 42 Ipaduueckoe nx npeacrasneHne. HaxoxxaeHue cpeaHuUxX XapaKTepucTuK, Habnogaembix
3agadvax AaHHbIX
43 anMEHEHMe CTaTUCTUYECKUX MEeTOA0B ANA pelueHna npO(I)ECCMOHaanbIX 3a4a4
44 PeweHue npocheccnoHanbHbIX 3a4a4 Ha BEPOSATHOCTb COObITUA
CopgepxaHue yyebHoro matepuana
Tema 4.4, 45 AnemMeHTbl KOMOMHaTOPUKKU
OnEMEHTb 6 n daKkTopman. Yncno covetaHmmn
KOM6VIHaTOpVIKVI Kom MHATOPHOE NpaBn/10 YMHOXXeHUA. [ 1epeCTaHOBKU U P . .
46 TpeyronbHuK Mackana. Popmyna 6uHoma HbloToHa
Tema 4.5. CopepxaHue y4ebHoro matepuana
Cepun 47 Cepuun nocnepoBaTenbHbIX UCNbITAHUN
nocnepoBaTenbHbIX BuHapHbI cnyyanHbIn onbIT (MCMbITAHKE), yCNex n Heyaada. HezaBucumble NCnbITaHUS.
UCMbITAHWUI Cepua He3aBNCUMbIX UCMbITaHUI 40 nepBoro ycnexa. Cepusi He3aBUCUMbIX UCTIbITAHWUI
BepHynnu
Tema 4.6. CopepxxaHne yyebHoro matepuana
Cny4ariHble
BE/TMYMHBI 148 CnyuJailiHble BeNMYMHbI U pacnpepeneHus
pacnpegenexus.

Cny4yariHas BenvnyunHa. PacnpegeneHune BeposaTHocTen. [luarpamma pacnpegenenums.




MaTtemaTtuyeckoe

rlpI/IMepr pacnpe,u,eneHMVl, B TOM YUCJ1€e, reOMETPUHECKOE N OMHOMManLHoe.

oXuaaHue cnyyamHonm | 49 MaTtemaTnyeckoe oxunaaHue criy4anHom BeNIMUYMHbI 2
BENNYUHbI
UncnoBble XxapakTePUCTUKN CyYanHbIX BEMMYNH: MaTeMaTUYECKOE OXMaaHne, ancnepcus
N CTaHZapTHOE OTKIOHeHwue. [Npumepbl NPUMEHEHNsT MaTeMaTU4YeCcKoro OXnaaHusi, B TOM
yucre B 3agavax n3 NnoBceaHEBHOM Xun3HN. MaTtemaTtudeckoe oxumgaHme duHapHom
cny4ariHon BennyuHbl. Matematmnyeckoe oxmagaHme CyMmbl CryYamHbIX BENUYMH.
MaTtemaTunyeckoe oxumgaHue n Aucnepcusi reoMeTpuy4eckoro n BMHoOMManbLHOro
pacnpegeneHum
Tema 4.7. CogepxaHue y4ebHoro matepuana
3aKoH G6onbwmnx | 50 3akoH 6onblmnx Yncen. HenpepbiBHbIE CrlyYyanMHble BeNIMYUHLbI (pacnpeaeneHus) 2
yncen. HenpepbiBHbIE HopmanbHoe pacnpegeneHue
cny4yamnHble BENUYMHbI 3akoH bonbLUMX YMcen 1 ero posnb B Hayke, npupoae n obuiecTtee. BoibopoyHbIn MeToa
(pacnpepeneHuns) nccriegoBaHui. MNMpumepbl HENPEPLIBHLIX CyYanHbIX BEANYNH. TOHATHE O NAOTHOCTH
HopmanbHoe pacnpeaeneHus. 3agaym, npuBoasLme K HopManbHOMY pacnpegeneHuto. NoHsaTre o
pacnpegeneHve HOpManbHOM pacnpegeneHum
51 KoHTponbHas pa6orta Ne 3 no pasgeny «Teopusi BepOSITHOCTEN U CTATHCTHKAY 2
Paspen 5. CteneHu n kopHU. CTeneHHas!, noKasaTesnbHas u norapudpmmuyeckas pyHKLUU 40
CogepxaHue yyebHoro matepuana
Tema 5.1. 52 KopeHb n-oi cTeneHn n3 AeCTBMTENBLHOrO YMCHa. 2
ApudmeTtmyeckun
KOpPeHb N—oM lMoHATME KOPHS N-OM CTENEHN N3 OENCTBUTENBLHOrO Ymcna. CBOMCTBA KOPHS N-OM CTEMNEHN
CTEeneHu.
53 NMokasaTenbHasa PyHKLUA ee CBOUCTBA U rpadomkm. 2
Tema 5.2 | CogepxaHue y4yebHoro matepumana
Crenenun. 54 CTteneHb C UenbIM NOKa3aTenem. 2
g;,.?:cﬂmapmaﬂ thopwa CrteneHb ¢ uenbiM nokasaTtenem. CtaHgapTHas popma 3anucu AeNCTBUTENBHOrO Yncna. OK-01, OK-02,
[ENCTBUTENbHOMO Mcnonb3oBaHne noaxoadwiern opmbl 3anncu OenCTBUTENbHBIX YUCEN ONs peLleHns 8582 8582
uucna NpakTU4eCcKnX 3agad 1 npeacrasneHns gaHHbix. CTeneHb C paunoHanbHbIM NoKa3aTenem. VY, YRUD,
55 CBoncTBa cTeneHen 2 OK-07
CeownctBa cteneHu. NMpeobpasoBaHue BblpaXeHWU, CoaepXaLmx CTeNeHn ¢
paunoHanbHbIM NokasaTenem
CopepxxaHne yyebHoro maTtepuana
Tema 5.3.
56 CteneHHble hyHKLMN, UX CBOUCTBA U rpadpnKu. 2

CreneHHasa yHKUMA

CrteneHHas yHKUNA C HaTyparnbHbIM U LienbiM NokasaTtenem. E€ csonctea v rpaduik.
CsoncTtBa 1 rpaduk KOPHS N-OM CTENeHn




Tema 5.4. | CopepxaHue yyebHoro matepuana
WppauunoHanbHble 57 PaBHOCUNBHOCTb MppPaUUOHanbHbIX YPaBHEHUMA U HEPABEHCTB. 2
ypaBHEeHWsI n| 58 MeToAab! pelweHnsa MppaunoHanbHbIX ypaBHEHUN 2
HepaBeHCTBa 59 MeToAbl pelieHUA MppaLMOHanbHbIX HEPaBEHCTB. 2
Tema 5.5. | CogepxaHue y4yebHoro matepmana
lMokasaTernbHble 60 MokasaTenbHasa pyHKLUUSA, ee CBOUCTBA 2
ypaBHEHUsI n CTteneHb € NpoOM3BONbHBIM AENCTBUTENbHBIM NoKasaTenem. Onpeaenenne nokasarenbHOM
HepaBeHCTBa dyHKUMK, ee cBOWCTBA U rpadmk. 3HAKOMCTBO C NPUMEHEHMEM MOKa3aTeNbHON OYHKLMMN.
PelleHne nokasaTenbHbIX YpaBHEHUN (PYHKUMOHAbHO-rpadonyeCcknmM MeTOAOM.
61 MNokasaTenbHble ypaBHEHMUA U HEpaBeHCTBa 2
PelueHne nokasaTenbHbIX ypaBHEHU METOAOM ypaBHMBAHWS NoKasaTenen, METOAOM
BBEJEHMSI HOBOW NepeMeHHON, PYHKUMOHANbHO-rpadhnyeckum MeTOL0M
62 CucteMbl noKasaTesibHbIX yPaBHEHUN 2
PelueHne nokasaTenbHbIX CUCTEM YpaBHEHMWN
Tema 5.6. | CogepxaHue y4yebHoOro matepmana
JTorapudm yucna. | 63 Norapudm uncna. 2
CeowncTBa
riorapudMoB IMoHsTME Nnorapungma, OCHOBHOE fiorapuMmnyeckoe TOXAECTBO.
64 JecATUYHLIN N HaTypanbHbIN Nnorapudgmbl, YUCHo e 2
65 CBonctBa norapndpmos. 2
Tema 5.7. | CogepxaHue y4ebHOro matepmana
[NokaszaTenbHas 66 MNoka3saTenbHasa PyHKLMUA, ee CBOUCTBA 2
n norapudgmuyeckas . .
DYHKLMM, YpaBHEHUS], CreneHb C NPOU3BOMLHBIM AEACTBITENbHBIM NoKasaTenem. OnpepeneHne nokasaTternbHOM
HepaBeHCTBa dyHKLUMK, ee CBONCTBA U rpadmK.
67 PelweHue nokasaTesibHbIX YypaBHEHUMN. 2
PelueHne nokasaTenbHblX YpaBHEHU METOAOM ypaBHMBAHWS NOKa3aTeNen.
68 Norapudmuyeckmne ypaBHeHus 2
PeleHune norapmpmMmyeckmx ypaBHEHU METOAOM NOTEHUUPOBAHUA 1 METOLOM BBEAEHMS
HOBOW NEepeMeHHON
Tema 5.8. | MpocheccrmoHansLHO-OpPMEHTUPOBaAHHOE coaepXKaHue (coaepkaHne NPUKNagHoro Mmoayns)
Jlorapudmebl B
npupone 69 Norapudmbl B npupoge n TexHuke 2
N TEXHUKE
MpumeHeHune norapudma. Victopus passutua matematuku. Jlorapndmmuyeckas cnmpans B
npupoge. Ee matemaTnyeckme CBOMCTBA.
70 Ucnonb3oBaHue rpadpmkoB PyHKLMN B npodpecCuoHanbHbIX 3agadyax 2

Wcnonb3oBaHue rpadomkoB PyHKUUI ONS UccrieoBaHUs NPOLLECCOB U 3aBUCUMOCTEN,




KOTOpbl€ BO3HUKAKT MNMpu peieHn 3agay U3 pasrmyHbiX obnacren HayKm n peaan0|7|
XU3HU

Tema 5.9 CopepxaHue y4ebHoro matepuana
Jlorapudombl B|71 KonTponbHas pa6ota Ne 3 no pasgeny «Teopusi BeposiTHOCTEH H CTATHCTHKAY» 2
npupoae 1 TEXHWUKE
Paspgen 6. OCHOBbI TpUroHomeTpuun. TpuroHomeTpnyeckne pyHKLMm 26
Tema 6.1. CogepxaHue y4ebHoro matepuana
OcHoBbl 72 OcHOBHble TpUroHomeTpuyeckme hyHKLUN 2
TpUroHoOMeTpumn PagunaHnHas mepa yrna. [MoBopoT TOYKM BOKPYr Havana koopanHat. OnpegeneHne cuHyca,
KOCMHYCa, TaHreHca u KoTaHreHca. 3Haku CMHyca, KOCMHYCa, TaHreHca 1 KoTaHreHca no
4YeTBEepTSAM.
73 OCHOBHbIe TpUroHomeTpuyeckme hyHKLUN 2
PagunaHHas mepa yrna. [MoBopoT TOYKM BOKpYr Havana koopanHat. OnpegeneHne cuHyca,
KOCMHYCa, TaHreHca n KoTaHreHca. 3Haku CMHyca, KOCMHYCa, TaHreHca 1 KoTaHreHca no
4YeTBEepTSAM.
74 TpuroHomeTpuyeckue yHKLMN NPOU3BONBLHOrO yrna, Yymcna 2
3aBMCMMOCTb MEXAY CUHYCOM, KOCUHYCOM, TaHF€HCOM W KOTaHIeHCOM OHOr0 M TOrO Xe
yrna
Tema 6.2. OcHoBHble | CogeprkaHme y4ebHoro martepmana OK-01, OK-02,
TPUroHomeTpuyeckne | 75 OcHOBHble TPUrOHOMETpPUUYECKUE TOXAECTBA. 2 OK-03, OK-04,
TOXIecTsa OK-05, OK-06,
TpuroHometpudeckne Toxgectsa. CUHYC, KOCUHYC, TAHTEHC N KOTAHIEHC YIioB O U - d. OK-07
76 Popmyrnbl npuBeaeHUs 2
77 TpuroHomeTpuyeckue onepauum 2
Tema 6.3. CopepxaHue y4ebHoro maTtepuana
TpuroHomeTpuydeckme | 77 PopMyribl CyMMbI U Pa3HOCTU TPUTOHOMETPUUYECKUX PYHKLUN 2
YHKLMN, nx .
CBOWCTBA U rpachukm Cymma 1 pasHoCTb crHycoB. CyMma 1 pa3HOCTb KOCMHYCOB. CUHYC M KOCUHYC OBOMHOIO
yrna. PopmMynbl NOSIOBUHHOIO yrna.
78 TpuroHomeTpuyeckue yHKLMUN, UX CBOMCTBA U rpacpukmn 2
O6nacTtb onpegeneHns n MHOXECTBO 3HAYEHUIN TPUrOHOMETPUYECKUX CDYHKLIUNA.
YéTHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKUX PYHKUMI. CBONCTBA U
rpadomkm YHKUMR Y = COS X, Y = sin X, y = tg X, ¥ = ctg x.
Tema 6.4. CopepxaHue yyebHoro matepuana
TpI/IFOHOMeTpI/I‘-IeCKI/Ie 79 TerOHomeTpuqecme YpaBHeHuUA 2
YpaBHEHHUSI u

YpaBHeHue cos X = a. YpaBHeHuUe sin X = a. YpaBHeHue tg X = a, ctg x = a.




HEpPaBEHCTBA 80 PelwieHue npocTenlunx TPUroHOMETPUYECKUX YypaBHEHUN. 2
PelueHne npocTenwmnx TpPUroHoOMeTPUYECKUX YPaBHEHMI CBOOSALLMXCA K KBaAPaTHbIM.

81 PewleHune npocTenlUNX TPUrOHOMETPUYECKNX HEPABEHCTB 2
Tema 6.5. Cogepxanue yyebHoro matepuana
Mcnonb3oBaHue 82 Mcnonb3oBaHne TpMroHomeTpun B npocpeccuoHansHom cepe 2
TPUrOHOMETPUN lMpoBeaeHne npakTU4eCcKUX pacyeToB Mo dopmynam TpuroHomeTpuun. Kcnonb3oBaHue
B NpodeCccmoHarnbLHom rpacpukoB (PyHKUMI Ans nccnegosaHnsa NpoLeccoB U 3aBUCUMOCTEN, KOTOPble BO3HUKAKOT
chepe npu pelieHnn 3agay U3 gpyrmx y4eOHbIX AUCUMMIANH 1 peanbHON XU3HN
Tema 6.6. CogepxaHue y4ebHoro matepuana
Pemenue 3anau 83 KoHTponbHasa pab6oTta N2 4 no pasgeny «OCHOBbI TPUrOHOMETPUMN. 2
TPHTOHOMETPHH TpuroHomeTpunyeckue pyHKLUN»
Pasgen 8. NMpousBogHas n nepBoo6pasHas hyHKUuN 49
Tema 8.1. CopgepxaHne y4ebHoro maTtepmnana
MOHOTOHHOCTb ni 84 MOHOTOHHOCTb (PyHKUMU. DKCTPEMYMbI (PYHKUMNKN. TOUYKN IKCTPemMmyMa 2
9KCTPEMYMbI
yHKLMM. Toukn [MpomMeXyTKM MOHOTOHHOCTU PYHKLMK. MakcumMyMbl 1 MUHUMYMbI pyHKUMK. Hanbonbluee
aKCTpeMyma N HaMMeHbLLee 3Ha4YeHne PYHKLMN Ha NPOMEXYTKE
Tema 8.2. CopepxaHue y4ebHoro maTtepuana
Monatne 85 HenpepbiBHbIE (PYHKLUU. 2
HenpepbIBHOCTYU 86 MeToa uHTepBanos 2
(PyHKUMN. Metoa | 87 MeToa uHTepBanoB Ans pelleHUsl HepaBeHCTB 2
WHTEpBaNoB
Tema 8.3. CopepxaHue y4ebHoro maTtepuana
lMpounssogHag. 88 YncnoBaa nocnepgoBaTeNlbHOCTb U COCOOLI ee 3aaHuA. 2
"eomeTpudeckuni 7] . . OK-01, OK-02,
U3MYecKUil  CMBbICTT OnpepeneHue YnACNOBOM NOCNEA0BATENBHOCTY 1 CNOCODLI ee 3apaHns. CBoicTBa OK-03, OK-04,
NPON3BOAHOIA 4YncnoBbIX NocnegoBaTenbHocTen. OnpeaeneHne npegena nocnegoBaTeNbHOCTU. OK-05, OK-06,

BbluncneHue npegenos nocnegoBaTenbHOCTEN. OK-07
89 MpupaweHue pyHkunn. NMoHATUE O NPOU3IBOAHOWN. 2

Mpenen dyHKunn Ha BeckoHeyHocTw. MNMpeaen dyHKkunn B Touke. NMpupaleHve
aprymeHTa. lNMpupalweHve dyHKkumn. 3agayuun, NpmBogsLLmMe K NOHATUIO MPON3BOLHON.
OnpegeneHne npon3BogHON. ANropuTM OTbICKaHWs NpounssogHon. Tabnuua popmyn ons
HaxoXaeHWsi NPON3BOAHbIX 3NIEMeHTapPHbIX PYHKLUUA.




90 ®dopmyrnbl U npaBuna audgpdepeHLMpoBaHUS. 2
[MpaBuna BbIYNCNEHUS MPOU3BOAHLIX CYMMbI, pasHOCTU. [paBuna BblYUCNEHUS
Npon3BOAHbLIX MPON3BEAEHUA, HaCTHOIO
91 FeomeTpuyeckum cmbicn NPOU3BOAHOMN 2
"leoMeTpUYECKMIA CMbICIT MPON3BOAHON (PYHKLMN — YINOBOW KOIPMPULMEHT KacaTenbHON K
rpadouKy yHKLUMN B TOUKE
92 YpaBHeHue KacaTenbHou K rpacduky pyHKUmnmn 2
Tema 8.4. | CogepxaHue y4yebHoro matepuana
MOHOTOHHOCTb 93 MOHOTOHHOCTL (PyHKUMU. TOYKM IKCTPEeMyma. 2
OYHKUMMN. Toukn
aKCTpEMYMa BospactaHue u ybbiBaHMe pyHKLUMM, COOTBETCTBME BO3paCTaHUA 1 yobiBaHWUsSt yHKLUN
3HaKy Npou3BoaHON. [oHATME NPON3BOLAHOW BbICLLEro Nopsiaka, COOTBETCTBUE 3HAKA
BTOPOW NPOM3BOAHOM BbIMYKIOCTM (BOrHYTOCTU) OYHKLMWN HA OTPE3KE.
94 Mpu3Hakn MOHOTOHHOCTU U IKCTPEMYMOB PYHKLIUMN. 2
3agayun Ha MakCMMyM U MUHUMYM. OHATUE acMMNTOTbI, CNOCcobbl MX onpeaeneHus.
95 MoHATME acMMNTOTbI, CNOCOOLI UX ONpeaeneHusl. 2
Tema 8.5. CogepxaHue yyebHoro matepunana
Haunbonblee n| 96 Anroputm uccnepoBaHua yHKUUMNA U NOCTPOeHUsA ee rpadmka ¢ NOMOLLbLIO 2
HanMeHbLlee NPOU3BOAHOMN.
3Ha4YeHus PyHKUMK
Anroputm nccrnegoBaHus YHKUMA N MOCTPOEHNS ee rpadimka ¢ NOMOLLLIO NPOU3BOAHON.
[MocTpoeHue rpadnkoB MHOMOUIIEHOB C UCMNONb30BaHMEM arnnaparta MaTemMaTU4ecKoro
aHanmsa. ictopusa pasButius MaTemMaTU4ecKoro aHanmsa
97 UccnepnoBaHue hyHKLUNA M NOCTpPOEHUE rpachuKoB 2
98 UccnepoBaHue (hyHKLUM U NOCTPOEHUE rpacdmkoB 1
99 HanbGonblee n HauMmeHbLIee 3Ha4YeHUs1 PyHKLUM Ha OTpe3Ke 2
HaxoxaeHne HanbonbLlero n HaMMeHbLUEro 3Ha4eHns PyHKUMK Ha oTpeske. [NpumeHeHne
NPON3BOAHON OS5 HAXOXAEHUA HaUNyYLEro pelleHns B NpuknagHbix 3agadax, ang
onpegeneHnss CKOpocTu npouecca, 3aaHHoro opMynon unu rpadnkomM
Tema 8.6. | MpodheccnoHanbLHO-OpMEHTUPOBAHHOE coAepxaHue (coaepxaHue NPUKNagHoOro moayns)
HaxoxpgeHue 100 | Pu3n4ecKUn CcMbICn NPOU3BOAHOMN B NpodecCUOHaNbHbIX 3aga4vax 2
onTUMarnbHOro 101 | N'eomeTpuUY4eCKNI CMbICI NPOU3BOAHON B NpodhecCUoHanbHbIX 3agavax 2
pesynbTarta C| 102 | HaxoxpaeHue onTUMaribHOro pesysibtata ¢ MNOMOLLbIO NPOM3BOAHOM B NPaKTUYECKUX 2
NOMOLLbHO 3agavax




NPOM3BOAHON

Tema 8.7. CopgepxaHue yyebHoro matepuana
I[TepBooGOpazHas 103 | NepBoo6GpasHaa dyHKUuK. NpaBMna HaxoXaeHUs1 NepBOOOpPa3HbIX 2
byHKIHHA 3 o
afjlaya 0 BOCCTaHOBIEHMMN 3aKOHa OBWKEHWS NO N3BECTHOWM CKOPOCTU. [oHaTue
nHTerpupoBaHmsi. O3HaKOMMNEHUE C MOHATUEM MHTErpana u nepeoobpasHon onst QyHKUMK
y=f(x). PewweHne 3agay Ha cBA3b NepBoobpa3HOn U ee NPOU3BOAHOW, BblYUCIIEHNE
nepBoobpasHon Ana gaHHou yHKuun. Tabnuua opmyn Ans HaxoXaeHUs
nepBoobpasHbix. M3yvyeHne npasus BblMMCNEHNA NepPBOOOpa3HOM
104 | NepBoOGpa3HbIe aneMeHTapHbIX PYHKLUN 2
Bbluncnenme nepsoobpasHbiX yHKLUUK NPy NOMOLM Tabnumubl.
105 | NepBooOGpa3Hble aneMeHTapHbIX PYHKLUN 2
BbluncneHve nepBoobpasHbiX PyHKLUUK NPy NOMOLM Tabnumubl.
Tema 8.8. MpodreccnoHanbLHO-OpUEHTUPOBaAHHOE cofepKaHMe (coaepkaHue NpUKNagHoro Mmoaynsi)
[Tnomans 106 | HeonpepeneHHbIW UHTErpan 2
KPUBOJIMHEUHOM B
bl4MCNIEHME HeonpeaeneHHbIX MHTerpanoB C UCMONb30oBaHMEM Tabnuubl MHTErpanos.
TparcHuy. d)?pMyna 107 | WHTerpan, ero reomeTpu4yecknum n ouanyeckum cMmbIicrl. 2
Herorona — JleitOauna
WHTerpan, ero reomeTpmyecknin n usn4ecknin cmbicin. BelumcneHme nHterpana no
dopmyne HetoToHa-JlenbHuuya
108 | OnpegeneHHbIN UHTerpan 2
"eomeTpuyecknin n pusnyecknii CMbICn onpegeneHHoro uHTerpana. ®opmyna
HbtoToHa— JlenbHuua
Tema 8.9. CopepxaHue y4ebHoro maTtepuana
MpumeHeHune 109 | PeweHue 3a4ay Ha NpMMeHEHUEe UHTerpana ansa BbiYMcneHusa pusnyecknx Benu4mH 2
MPOV3BOAHON 110 PeweHue 3aga4y Ha NpMMeHeHUe UHTerpana Aanga BbIMMCIeHUA nnollagen 2
n nepBoobpasHoii | 111 KoHTponbHasa paboTta Ne 5 no pasageny «llpousBogHasa n nepsoobpasHasa hyHKLMN» 2
dYHKLMM
KoHcynbTauum 5
JK3ameH 6
Bcero 232




3. YcnoBusa peanusauum nporpamMmbl o6eobpasoBaTesibHON ANCLUNIIUHBI
3.1. Ana peanu3auuu nporpamMmmbl AUCLUNIUHbLI AOMKHbI ObITb NPeayCMOTPEHbI
cnegywowue cneymanbHble NOMELLeHUSA:
Peanusauusa nporpammbl AUCUMnAMHbl TpebyeT Hannunsa y4ebHoro kabuHeTa MaTeMaTUKK.
O6opynoBaHue y4yebHoro kabuHeTa:
- NOCaf04YHbIE MECTa MO KoNn4yecTsy oby4aroLmxcs;
- paboyee mecTo NpenogaBaTens;
- KOMNNEKT y4ebHOo-HarnggHbIX Nocobui;
- KOMMNJIEKT 3NEKTPOHHLIX BUAEOMATEPUATIOB;
- 3a[jaHnsA ANs KOHTPOrbHbIX paboT;
- NpodeccnoHanbHO OPMEHTUPOBAHHBIE 3a0aHUS;
- MaTepuanbl 3K3aMeHa.
TexHu4eckne cpenctaa obyyeHus:
- MepPCOHanbHbIN KOMNBIOTEP C NIMLEH3MOHHBIM MPOrpaMMHbIM obecneveHnem;
- MPOEKTOP C IKPAHOM.

3.2. UHdbopmaumoHHoe obecneyeHne oby4yeHuUs
3.2.1. OcCHOBHbIe Ne4vyaTHble u3gaHus
1. Anrebpa n Ha4ana aHanu3a. 10-11 kn.: yyebHuk /LL.A. Annmos, FO.M. KongaruH, M.B.
Tkauésa [n gp.]. — M.: lNpoceelueHune, 2016.
1. Feometpusa. 10-11 kn.: yyebHuk /J1.C. ArtaHacsH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: npoceeluenune, 2016.
2. [eomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsH, B.®. bytycos. C.b. Kagomues [n
ap.]. — M.: Tpoceeluerne, 2014.
3. HapasaH A.A. Matematuka: y4ebHuk ana CroO. /A.A. JagasH. — 3- e usa. - M.dopym,
2013.
4. NapasH A.A. CbopHuK 3agady no maTtematuke: yy4yeb. nocobue gns CMO /AA.
HapasH. — 3-e nsg. — M.d®opym, 2013.

3.2.2. OneKTpoHHbIe u3gaHus

1. Bcepoccuickue unHTepHeT-onumnunagbl. - URL: https://online-olympiad.ru / (gata
obpawueHnsa: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

1. EguHas konnekums umngposbix obpasoBaTenbHbiX pecypcoB. - URL: http://school-
collection.edu.ru / (aaTta obpawieHus: 08.07.2022). - TeKCT: 3NEKTPOHHbIN.

2. WHdopmaumoHHas cuctema «EguHoe oOkHO pgocTtyna Kk obpasoBaTenbHbIM
pecypcam». - URL: http://window.edu.ru / (gpata obpaweHus: 02.07.2022). - TekcrT:
ANEKTPOHHbIN.

3. HayyHas anektpoHHas OGubnuoteka (HOB). - URL: http://www.elibrary.ru (aata
obpawueHnsa: 12.07.2022). - TekcT: 3NeKTPOHHbIN.

4. OtkpbiToin  konnempk. Martematuka. - URL: https://mathematics.ru / (gaTa
obpaweHuns: 08.06.2022). - TeKCT: 3NEKTPOHHbIN.

5. lMNMosTopum matemaTtuky. - URL: http://www.mathteachers.narod.ru / (gata
obpawueHnsa: 12.07.2022). - TeKCT: 3NeKTPOHHbIN.

6. CnpaBOYHMK no MaTemMaTuke ans LLIKONMbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nata obpawenusa: 12.07.2022). - TekcT:
AIIEKTPOHHbIN.

7. CpefgHas maTemaTudeckasa MHTepHeT wkona. - URL: http://www.bymath.net / (gaTa
obpawenuns: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

8. ®epepanbHbIn noptan «Poccunckoe obpasoBanune». - URL: http://www.edu.ru /
(naTa obpaweHms: 02.07.2022). - TeKCT: 9NEKTPOHHbIN.

depepanbHbIi - LEHTP  MHGOPMaUMOHHO-OOpa3oBaTenbHbIX  pecypcoB. -  URL:

http://fcior.edu.ru / (pata obpaweHusn: 01.07.2022). - TeKkCT: SNEKTPOHHbIN.
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4. KoHTponb U OLeHKa pe3ynbTaToB OCBOEHUA 0OLeobpa3oBaTenbLHON

AVNCLUUNIIUHDbI

KoHTponb M oueHKa pe3ynbTatoB OCBOEHWA 0O0weobpasoBaTenbHON OUCLMMAVHDI
pacKpbIBaTCA Yepe3 AUCLMNINHAPHbIE pe3ynbTaTbl, HanpaBfneHHble Ha POPMUPOBAHME
o6LWKnX 1 npodeccnoHanbHbIX KOMNETEHLUMIA MO pasgenamMm u Temam cogepxaHust ydebHoro

mMaTtepuana.
O6was/npocdeccuoHa Paspgen/Tema TN OUEeHOYHbIX
NbHasi KOMNeTeHUuus MeponpuaTUsA
OK 01. BbibupaTtb P1, Tema1.1,1.2,1.31N-0/c, 1.4, 1.5, 1.6 TecTnpoBaHue
cnocobbl peLueHns P2 Tembl 2.1,2.2,2.3,2.4,2.5T1-olc, 2.6 YCTHbIN onpoc
3apgay P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MaTtemaTtunyeckmin
npodeccnoHanbHom P 4, Tembl 4.1, 4.2, 4.3, 4.4, 45, 46, 4.7 - | AuKTaHT
[eAaTenbHOCTH olc, 4.8, 4.9, 4.10, 4.11 MugmemnayansHas
NPUMEHUTENBHO P 5, Tembl 5.1, 5.2 camMocTosTensbHada
K pasnn4yHbIM P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I- paboTa
KOHTEeKCTam o/c, 6.8, 6.9, 6.10 IN-o/c, 6.11 Mpencrasnexne
P7 Tembl 7.1,7.2,7.3,7.4,7.5, 7.6, 7.7 - pe3ynbTaToB

0/c,7.8,7.9, 7.10 N-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 lM-o/c, 11.4,
11.5, 11.6 MN-o/c, 1.7

P12, Tembl 12.1,12.2,12.3, 12.4

npakTu4eckmx paboT
3alumTa TBOpYECKMX
paboT

3awura
NHAMBUAYaNbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHune

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 - 3K3aMeHaLMOHHbIX

olc, 13.6 3agaHun

P14, Tembl 14.1,14.2, 14.3, 14.4, 14.5T1-

olc, 14.6
OK 02. Vcnonb3oBaTtb P1, Tema1.1,1.2,1.30N-0/c, 14,15, 1.6 TecTnpoBaHue
COBPEMEHHbIE P2 Tembl 2.1,2.2,2.3,2.4,2.5-0/c, 2.6 YCTHbIN onpoc
cpeacTtsa noucka, P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MaTtemaTtunyeckmin
aHanusa u P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1- | QuKTaHT
MHTepnpeTauumn ol/c, 4.8,4.9,4.10, 4.11 MHausnayanbHas
nHdopmaumn, n P5, Tembl 5.1,5.2 camocTosiTeNnbHasi
MHGOPMAaLIMOHHbIE P 6, Tembl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1- paboTa
TexHonoruu ans olc, 6.8, 6.9, 6.10 NM-o/c, 6.11 MpencrtaeneHne
BbIMNOMHEHUS 3a4au P7, Tembl 71,7.2,7.3,7.4,7.5,7.6,7.7 - pe3ynbTaToB

npodoeccnoHarnbHom
AEeATenbHOCTH

o/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temnbl 10.1, 10.2, 10.3, 10.4

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

P12, Tembl 12.1,12.2, 12.3, 12.4

NnpakTn4eckmx paboT
3alumTa TBOpUECKUX
pabot

3awura
NHANBMAYaANbHbIX
NpOEKTOB
KoHTponbHasa paboTta
BbinonHeHne

P 13, Tembl 13.1,13.2, 13.3, 13.4, 13.5T1- 3K3aMeHaUMNOHHbIX

olc, 13.6 3agaHun

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-

olc, 14.6
OK 03. Nnanupoeatb u | P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, 1.5, 1.6 TecTupoBaHue
peann3oBbiBaTb P2 Tembl 2.1,2.2,2.3,2.4,2.5-0/c, 2.6 YCTHbIN onpoc
cobcTBEHHOE P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MaTtemaTtunyeckmin
npodoeccmnoHarnbHoe n P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 - | OuKTaHT
NNYHOCTHOE passuTue, | o/c, 4.8, 4.9, 4.10, 4.11 WHauemngyanbHas
npegnpuHUMaTEnbCKy P5, Tembl 5.1,5.2 camocToATeNbHas
10 AEATENbHOCTL B P 6, Tembl 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1- paboTa
npodpeccnoHanbHom ol/c, 6.8, 6.9, 6.10 IN-o/c, 6.11 Mpegcrasnexve




cepe, ncnonb3oBaTb
3HaHUA No
domHaHcoBOM
rPamoTHOCTU B
Pa3NYHbIX XXU3HEHHbIX
cuTyaumnsax

P7, Temb1 71,7.2,7.3,7.4,7.5,7.6, 7.7 -
o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Tembl 10.1, 10.2, 10.3, 10.4

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

P12, Tembl 12.1,12.2, 12.3, 12.4

pes3ynbLTaToB
npakTU4eckmx paboT
3alwumTa TBOpYECKNX
paboT

3awura
NHONBMAYaNbHbIX
NpPOEKTOB
KoHTponbHas paboTa
BbinonHeHne

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 - 3K3aMeHaLMOHHbIX
olc, 13.6 3agaHun
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-
olc, 14.6
OK 04. 3dpdekTmBHO P1, Tema1.1,1.2,1.3N-0/c, 1.4,1.5, 1.6 TecTnpoBaHue
B3aMMO4ENCTBOBATL U P2 Tembl 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 YCTHbIN onpoc
paboTaTb B P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MaTtemaTtunyeckm
konnektmee n komanage | P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11- | gukTaHTt
olc, 4.8, 4.9, 4.10, 4.11 MHausmnayanbHas
P 5, Tembl 5.1, 5.2 camMmocTosaTenbHas
P 6, Tembl 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 - paboTa
ol/c, 6.8, 6.9, 6.10 l-o/c, 6.11 lNpencraesnexHne
P7, Temb1 71,7.2,7.3,7.4,7.5,7.6,7.7 - pe3ynbTaToB

o/c,7.8,7.9, 7.10 M-o/c, 7.11,7.12, 7.13, 7.14,
7.15, 7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9 Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temnbl 10.1, 10.2, 10.3, 10.4

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

P12, Tembl 12.1, 12.2, 12.3, 12.4

npakTuyecknx pabot
3alumTa TBOpYECKMX
paboT

3awura
NHAMBUAYaNbHbIX
NpOEeKTOB
KoHTponbHas paboTa
BeinonHeHune

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 - 3K3aMeHaLMOHHbIX

o/c, 13.6 3agaHnn

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-

olc, 14.6
OK 05. OcyuwlectenaTb P1,Tema1.1,1.2,1.3-0/c, 1.4,1.5,1.6 TecTupoBaHue
YCTHYIO Y MNCbMEHHYHO P2 Tembl 2.1,2.2, 2.3, 2.4, 2.5T-0/c, 2.6 YCTHbIN onpoc
KOMMYHUMKaLNIO Ha P 3, Tembl 3.1, 3.2, 3.311-0/c, 3.4 MaTtemaTtuyeckmin
rocygapcTBeHHOM P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1- | OuKTaHT
A3blke Poccuickon olc, 4.8, 4.9, 4.10, 4.11 MHausmnayanbHas
depepauuu ¢ yueTom P 5, Tembl 5.1, 5.2 camMmocTosATenbHas
ocobeHHocTen P1, Tema1.1,1.2,1.30M-0/c, 14,15, 1.6 paboTa
couunarnbHoro u P2 Tembl 2.1,2.2,2.3,2.4,2.5-0lc, 2.6 lNpencraesnexHne
KynbTypHoOro koHtekcta | P 3, Tembl 3.1, 3.2, 3.3 M-o/c, 3.4 pesynbTaToB

P 4, Temnbl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-
olc, 4.8, 4.9, 4.10, 4.11

P5, Tembl 5.1,5.2

P 6, Tembl 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 M-o/c, 6.11

P7 Temb1 71,7.2,7.3,7.4,7.5,7.6,7.7 -
o/c,7.8,7.9, 7.10 MN-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsbl 10.1, 10.2, 10.3, 10.4

P11, Temnbl 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, 13.5T1-
o/c, 13.6

npakTU4eckmx paboT
3alwmTa TBOpYECKNX
paboT

3awuTa
NHANBMAYaANbHbIX
NpPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX
3agaHun




P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-
o/c, 14.6P 9, Tembl 9.1, 9.2, 9.3, 9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

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

P12, Tembl 12.1, 12.2, 12.3

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5T1-
olc, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-
olc, 14.6

OK 06. MpogensaTb
rpakaaHcKo-
naTpMoTUYECKYHD
nosuuumto,
AEeMOHCTpUpoBaTb
0CO3HaHHoe
noBeaeHne Ha OcHoBe
TPaAULMOHHbIX
obLeyenoBeYecKux
LIEHHOCTEN, B TOM
yucrne ¢ y4eToM

P1, Tema1.1,1.2, 1.3 M-o/c, 1.4, 1.5, 1.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 -
o/c, 6.8, 6.9, 6.10 IN-o/c, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 -
o/c,7.8,7.9,7.10 N-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5T1-
olc, 14.6

TecTupoBaHue
YCTHbIN onpoc
MaTtemaTunyeckmim
ANKTaHT
WHaneuayanbHas
camocTosiTenbHas
paboTa
MpenctasneHve
pe3ynbTaToB
npakTnyeckmx pabor
3awuTta TBOpUYECKUNX

rapMoHuM3aLmm paboT
MeXXHaLMOoHanbHbIX U 3awmTa
MEXPENUITMO3HbIX MHOMBUOYANbHbIX
OTHOLLEHUN, NPOEKTOB
NPUMEHNATL CTaHaapPThI KoHTponbHas paboTa
aHTUKOPPYMNUMOHHOIO BbinonHeHue
noeseneHns 3K3aMEeHaLMOHHbIX
3agaHunn

OK 07. CopewnctBoBaTth | P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, 1.5, 1.6 TecTnpoBaHue
COXpPaHEHUIO P2 Tembl 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 YCTHbIN onpoc
OoKpy>KatoLLen cpeapbl, P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MaTtemaTtunyeckmi
pecypcocbepexeHuto, P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 Tl- | gukTaHT
NPUMEHATbL 3HaHNS 00 olc, 4.8,4.9,4.10, 4.11 WHamveuayanbHas
M3MEHEHUN KNnMMarTa, P 5, Tembl 5.1, 5.2 camMocTosATenbHas
NPUHUMMbI P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I- paboTa
Oepexnueoro olc, 6.8, 6.9, 6.10 M-o/c, 6.11 MpencraeneHne
Npo13BOACTBA, P7 Temb1 7.1,7.2,7.3,74,7.5,7.6,7.7 T- pesynbTaToB
3 HEKTMBHO o/c,7.8,7.9,7.10 MN-o/c, 7.11,7.12, 7.13, 7.14, npakTuyeckmx pabor
JencTBoBaTh B 7.15,7.16, 7.17 3alumTa TBOpYECKUX
ype3BblHanHbIX P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paboT
cuTyaumnsax P9, Tembl 9.1,9.2,9.3,9.4,95 3awmTa

P 10, Temnbl 10.1, 10.2, 10.3, 10.4 MHAMBNAOYaSbHbIX

P11, Temnbl 11.1, 11.2, 11.3 M-o/c, 11.4, NPOEKTOB

11.5, 11.6 N-o/c, 11.7 KoHTponbHasa paboTta

P12, Tembl 12.1, 12.2, 12.3, 12.4 BbinonHeHune

P 13, Tembl 13.1,13.2, 13.3, 13.4, 13.5T1- 3K3aMeHaUMNOHHbIX

olc, 13.6 3agaHnn

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

olc, 14.6
MK-1.2 P1, Tema1.1,1.2,1.3M-o/c, 1.4, 1.5, 1.6 TecTupoBaHue

P2 Tembl 2.1,2.2,2.3,2.4,2.5-0/c, 2.6 YCTHbIN onpoc

P 3, Tembl 3.1, 3.2, 3.3 1-0/c, 3.4 MatemaTtunyeckmin

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1- | OuKTaHT

olc, 4.8, 4.9, 4.10, 4.11 WHauBmnayansHas

P 5, Tembl 5.1, 5.2 camMmocTosATenbHas

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

P7 Tembl 7.1,7.2,7.3 lNpeacrtaesnexHne

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

pe3ynbTaToB




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

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 MN-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
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 -o/c

npakTU4eckmx paboT
3alumta TBOpYECKMX
paboT

3awura
NHONBMAYaANbHbIX
NpPOEKTOB
KoHTponbHas paboTta
BbinonHeHune
3K3aMeHaLMOHHbIX
3agaHunn




		2025-10-26T11:58:32+0500
	ГБПОУ "КГК"
	Скок Т_А_
	я подтверждаю этот документ




